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Preface

Oliver Rackam in his work Woodlands (Rackam, 2006) considers: 

(…) for a thousand years woodlands were relatively stable. Woods were assaulted 
by outside forces, grubbed out into farmland or grazed away into heath. There were 
gradual changes from within: encoppicement of wood pastures, lengthening of cop-
pice cycles, shifts in the balance between underwood and timber, or (in the Scottish 
Highlands) increased grazing and the change from cattle to sheep (…).

This idea is the central axis of this monograph dedicated to the pollarded forests
in Europe. Those who have maintained an equilibrated silvosystem and rational 
uses. The work that we present is a wonderful trip to understand some of the more
ancient forest cultures in Europe. The journey will take us from the English forests
of Quercus ssp. to the mixed forests of Abies ssp., Fagus ssp., and Quercus ssp. in 
the Apennines. We will reach the centre of the Iberian Peninsula with the forest
of Fraxinus angustifolia in the Spanish Central System. We will finish with the
Portuguese Montados of Quercus rotundifolia and Quercus suber.

We start in England with Helen Read and Vikki Bengtsson, who masterfully talk
about the pasture-tree binomial or wood pastures and their management in the
South East of England. They include an interesting idea in their conclusions:

New uses for the trees in combination with grazing, to make wood pastures both 
attractive and sustainable, are perhaps the way forward if we are to ensure that 
there are wood pastures with old trees in the future.

In Italy, between Liguria, Tuscany, and Emilia-Romagna, in the middle of the
Apennines, Diego Moreno, Roberta Cevasco, Valentina Pescini, and Nicola
Gabellieri reconstruct the influence of man on woodlands through archaeology. The
authors offer an enriching view from a historic perspective, field knowledge, and 
contributions of palynology and anthracology. They establish a nexus between the
documented and deduced past through indirect data. This lets them highlight that:

The medieval and post-medieval history of the wooded resources of the 
Mediterranean mountains appears dominated by animal production; a complex 
agro-silvo-pastoral system concealed by the development of nineteenth and 
twentieth-century forestry sciences and allied forestry law regime that brought the 
end to the customary regime, which was used to regulate woodland and commons’ 
resources access.

In the centre of the Iberian Peninsula, we find the Mediterranean continental 
mountain, where the most productive forest is located in the wet bottom val-
leys. Fernando Allende, Gillian Gomez-Mediavilla, and Nieves López-Estébanez
approach Fraxinus angustifolia formations from a threefold perspective that com-
bines history, importance of the physical environment, and property.
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Finally, José Muñoz-Rojas, Teresa Pinto-Correia, Martin Thorsoe, and Egon Noe 
take us to the Alentejo agro-silvo-pastoral systems based on the use of Quercus suber 
and Quercus ilex subsp. rotundifolia. For them, the montado is: 

A system that is characterized by its great potential for improving sustainability 
standards by helping reconcile farming productivity with biodiversity conservation, 
landscape-cultural heritage protection and local economic development. 

After reading all these works, the reader will understand the need to strengthen the 
research and knowledge of pruned and pollarded forests, to outline better manage-
ment and establish informative, awareness, and value enhancement actions for 
ancient European forests. 

Fernando Allende Álvarez, Gillian Gomez-Mediavilla, 
and Nieves López-Estébanez, 

Geography Department, Universidad Autónoma de Madrid, 
Cantoblanco, Spain 
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Chapter 1 

The Management of Trees in the 
Wood Pasture Systems of South 
East England 
Helen Read and Vikki Bengtsson 

Abstract 

This chapter outlines the history and past management of trees within the wood 
pasture systems of South East England. Changes over time are discussed, and the 
challenges that the trees now face are outlined along with some potential solutions. 
Wood pasture was a common and traditional form of management in South East 
England although the conservation significance of it has only recently been realised. 
The types of wood pasture included wooded commons, Forests and parks, all of 
which have quite precise historical meanings. Many trees in wood pastures were 
managed as pollards, probably mainly for fuel wood, but some were open-grown. 
The number of trees has declined, and the area of wood pasture has diminished 
due to development pressure and agricultural intensification. Despite this, the area 
remains important in a European context for the number of old trees. In addi-
tion, lack of traditional management is a threat to tree and wood pasture survival. 
Restoration of grazing using traditional livestock is an important first step. New 
skills are required to work on trees that have been left many years out of a regular 
pollarding cycle, and new uses for the products will be important to help these trees 
become relevant again. 

Keywords: wood pasture, pollards, England 

1. Introduction 

In conservation terms wood pasture is only a relatively recently recognised 
habitat in the UK, in contrast to countries like Spain where the dehesa is well known 
and still actively managed. Following the 1992 Rio Convention on Biodiversity, the 
UK focused on conservation action through the development of biodiversity action 
plans (BAPs) for species and habitats. Wood pasture was included in the form of 
‘wood pasture and parkland’. One of the first problems for the steering group setup 
to oversee the BAP was defining the habitat. 

At the time that the UK joined the EU, wood pastures were not listed as a 
CORINE habitat type, so that Special Areas of Conservation under the Habitats 
and Species Directive could only be granted to wood pasture sites in the UK under 
other, usually woodland, habitats. Later, at the time of the accession of several 
Scandinavian countries, like Sweden, to the EU, two extra habitats were proposed 
and accepted, Fennoscandian wooded meadows (6530*) and Fennoscandian 
wooded pastures (9070). Some of these are very similar to areas in the UK, but 
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Silvicultures - Management and Conservation 

designation under these categories was not permitted to countries that accessed 
before these countries. This remains the case today (see [1] for more details and a 
list of the wood pasture sites designated as Special Areas of Conservation SAC). 

Despite the current situation with SAC sites, the English agri-environment 
schemes fund both the maintenance and restoration of wood pastures. The former 
BAP steering group has morphed into a technical advisory group and has produced 
guidance in the form of videos [2] including one for advisers, to help them recognise 
and value wood pastures and increase their knowledge of the appropriate manage-
ment. Other management films and training materials focusing on the manage-
ment of the habitats and, in particular the trees, have been developed through the 
Ancient Tree Forum [3, 4] and an EU project [5]. 

The irony is that wood pasture is probably one of the oldest forms of land 
management in Southern England and it was probably extremely widespread and 
common in the past. It is also most likely that wood pasture mimicked the appear-
ance of at least parts of the English landscape in times before humans altered it so 
substantially [6]. 

Wood pasture and parkland are mosaic habitats valued for their trees, especially 
veteran and ancient trees, and the plants and animals that they support. Grazing 
animals (either domestic livestock or deer) are fundamental to the existence of this 
habitat along with flowers providing nectar sources and open grassland or heath-
land ground vegetation [7]. In this chapter we outline the different origins of the 
wood pasture systems in South East England and look at the historical management 
of the trees. Some of the changes are then discussed as well as the problems that the 
trees now face. Finally, we look to the future and suggest some potential solutions. 
Where possible we have given details of some case studies which present some key 
sites and trees in a little more detail. 

2. Historical background 

Trees started colonising the UK following the end of the last ice age in around 
8200 BC. The density of the tree cover that developed has recently become a matter 
of conjecture, with the traditional view that this was dense and continuous [8] 
being challenged in recent years due to the work in other parts of Europe (for exam-
ple, see [6]). Kirby and Watkins [9] consider that, prior to the Neolithic period, 
tree cover in England probably ranged between 60 and 90% but with some parts 
being much more open. Although undoubtedly early man had some impact on local 
areas, around 3100 BC more extensive evidence of human impact on the English 
landscape starts to be found. This includes more widespread tree felling, and finds 
of ancient trackways from Neolithic and Bronze Ages indicate that wood was being 
used and quite probably was grown for use [10]. Between the birth of Christ and 
1200 AD, the English countryside changed into a ‘modern’ landscape with villages, 
fenced areas and orderly management of woodland. During this period the Romans 
and then Anglo-Saxons had large impacts on the land, including periods when the 
tree cover increased [11]. They were followed by the Normans who also had a major 
influence on the land. In 1086, just 20 years after the Norman Conquest, the first 
inventory was taken from the English landscape on a huge scale which included 
descriptions of the size and location of woodland, as well as other features, for each 
parish (the smallest administrative unit in England). These are still accessible today 
in the Domesday Book. Unfortunately, it is not always easy to interpret every entry 
in the Domesday Book, and there are regional variations in the way different land 
management is described; however, it is evident that both coppiced woods 
(silva minuta) and pasture wood (silva pastilis), which has been described [12] as 
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being ‘park-like with plenty of grass’, existed. Probably, silva pastilis constituted the 
greater part of woodland at this time [11]. By the thirteenth century, it is considered 
[12] that these two types of woodland were clearly differentiated and it was rela-
tively rare for woods to be converted from one to the other (although this clearly did 
happen in places [13]), and most woods were now managed as coppice [14]. 

The management of woodlands in the medieval landscape was considered to 
be intensive and relatively stable, with replacement trees grown in place of any cut 
down. Woods were enclosed by banks and ditches combined with a fence or hedge. 
Wood pastures were rather less stable than the woodlands, and many had been lost by 
the thirteenth century. 

In other parts of the UK, particularly in upland areas, the land use history and 
patterns were a little different, and the trees and wood pastures were subject to 
different pressures [1, 10, 14] which is why in this chapter, we confine our discus-
sion to South East England, especially the area around London, which still has some 
particularly notable places for trees and wood pasture to this day. 

2.1 Types of wood pasture and where they were found 

There are many different types of wood pasture in South East England, but the 
most frequent were those associated with the historic land uses of wooded com-
mons, Royal Forests and parks. In addition, fields with trees can be considered 
a form of wood pasture. These different types are outlined below and some case 
studies of typical examples. 

2.1.1 Wooded commons 

Common land was abundant in the English countryside in the twelfth and thirteenth 
centuries, and probably every parish had some, even today there is over 1.3 million acres 
[15] (526,000 hectares) of common land remaining in England and Wales. Commons 
were owned by a person, often the Lord of the Manor or the owner of a large estate. 
Although it was usually a wealthy person who owned the common, villagers could use 
the land, subject to certain rules and regulations. Typically, commons provided fuel, 
small-scale wood and grazing for the poor of the village [16] with cattle, sheep, horses, 
geese and pigs, all turned out on them. Thus, they were areas where there was a high 
intensity of management, and they were crucial to the survival of many people. 

Case study: Ashtead Common. At 200 ha in size and on heavy clay soils, Ashtead 
Common has over 2300 Quercus sp. pollards [17] (of which about half are still alive) 
(Figure 1). As part of the Manor of Ashtead, it was probably used for providing wood 
and grazing land for the local people. Earthworks in the wood indicate Iron Age work-
ing, and there are also a Roman villa and tile works. Pollarding probably ceased around 
150 years ago, and recently a work programme to reduce the crowns of the trees 
has started to try to stop them falling apart from the heavy weight of the branches. 
Ashtead Common is owned and managed by the City of London Corporation. 

2.1.2 Parks 

The word park has conjured up images of very different landscapes in England 
over the years. In Anglo-Saxon times, it was an area of land with a fence around it. 
From 1066 until the eighteenth-century parks were places where wild animals like 
deer (of various species) or semi-wild animals such as feral cattle were kept for the 
main purpose of hunting. These proliferated from the thirteenth century, and it 
has been calculated that in lowland England there may have been roughly one park 
to every four parishes or every 38 square kilometres [12]. The animals were kept 
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Figure 1. 
Lapsed Quercus sp. pollards at Ashtead common. 

in the parks by a deer-proof boundary, the most characteristic being a ‘park pale’ 
or palisade fence of cleft oak, very expensive to build and maintain. The park pale 
could also be a wall, but this was less likely in South East England. Parks varied in 
size and, because of their cost, were the preserve of rich people and those that could 
afford such a status symbol. Inside the park pale, the land was grazed, but it could 
range between dense woodland and completely open areas. Typically, much of 
the area was grassland with scattered trees, sometimes pollarded, but this was not 
universal. 

In the seventeenth and eighteenth centuries a new type of park evolved, that of a 
formally designed landscape park. Famous designers included Lancelot (Capability) 
Brown and Humphry Repton, amongst others, who were employed by wealthy 
landowners to make their estates attractive. In many cases they imposed these on 
an older park, frequently retaining features such as the older trees [12]. Most of the 
landscaping involved physically moving soil to create lakes and mounds and the 
planting of trees in specific patterns such as clumps or avenues [12]. Parts of these 
parks continued to be grazed by livestock or deer. 

Case study: Windsor Great Park was the largest deer park in England in medi-
eval times and today contains just under 2000 ha [18]. The modern boundary 
of the park follows the old park pale in many places although today it is part of a 
large area adjacent to Windsor Castle, much of which is open to the public and also 
comprises areas of working farmland and forestry. More than 7000 significant trees 
have been identified across the whole of the estate [19], but the Quercus spp. are the 
most abundant and impressive with many exceeding 6 m in girth (Figure 2). The 
land under the trees is mostly acid grassland and is grazed by deer. Several avenues 
form part of the overall complex which also includes ponds and streams. The park is 
partly owned by the state and managed as part of the Crown Estate. 

2.1.3 Royal Forests 

The word Forest has a very specific meaning in England, as an area of land 
where specific laws operated [12]. Thus, it was not usually enclosed, like a park, 
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Figure 2. 
Old Quercus sp. tree at Windsor Great Park. 

but included a wide range of different land uses and sometimes even towns. Later 
in time the term Forest was used more to describe that part of the land that was not 
woodland, farmland or built upon [12]. This could be open grassland or heathland, 
but much was also probably wood pasture. A Royal Forest was an area where the 
king had rights, including the right to hunt. There was often a great deal of admin-
istration associated with the Forest, and many people were employed to supervise 
the interest of the Crown (royalty) in the land. These administrators gained rights 
through their positions, and these included rights to pasture animals, take wood 
and timber, etc. The land was not necessarily owned by the Crown, but the owners 
were prohibited from doing certain things with their own land, and this frequently 
included cutting down their own trees [12]. Chases are equivalent to Forests but 
were privately owned not part of the Crown land. At one time Forests and chases 
covered approximately one fifth of England [12]. 

Case study: Hatfield Forest is considered to be the most intact example of a 
medieval hunting Forest remaining in the UK today. It was a compartmentalised 
Forest, meaning that there were different areas within the Forest that were clearly 
marked out and the tree management was rigidly defined. About 220 hectares of the 
total 400 hectares was coppice cut on an 18-year cycle. The cut areas were fenced to 
keep all browsing animals out for the first six years, after which deer were admitted, 
and then after further three years all animals were admitted. The remaining area 
of the Forest was open ‘plain’ of grassland with pollarded trees and scrub (see [20] 
for more details). Today, some 800 pollards remain (Figure 3), including more tree 
species as pollards than any other site in England and Carpinus betulus as the most 
frequent. Today, Hatfield Forest is owned and managed by the National Trust. 

2.1.4 Fields with infield trees 

Field systems present in England today do not have a single origin. The oldest sys-
tems (sometimes called ancient countryside) are Bronze Age or earlier and difficult 
to date. Others were created post the Norman conquest of 1066 and were based on a 
mosaic of strips or parcels of land within a parish’s, or manor’s, common-field sys-
tem. These initially had few or no hedges. Another field origin was the “inclosure” of 
the commoners’ grazing lands called ‘commons’, mostly rough pasture but also some 
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Figure 3. 
Carpinus betulus pollards at Hatfield Forest. 

woodland. This affected over 20% of all parishes in England [12]. Some enclosure 
was piecemeal and illegal, but Acts of Parliament made the process legal from 1700 
onwards. Whenever and wherever strip fields or common grazing land was enclosed, 
the land was divided up into fields, bounded by hedges, in an ad hoc manner in old 
field systems, more rigidly planned and planted under legal inclosure. 

Today, relatively few English fields contain trees, but old maps and documents 
indicate that this was not always the case and most fields had trees in them, more 
in pasture than arable. In the Ancient Countryside “clayland” region of Suffolk, 
Norfolk and part of Essex and elsewhere in South East England, trees were managed 
as pollards or shreds in several systems; scattered infield trees line 3–4 trees deep, 
around the margins of fields, forming a type of linear wood pasture system [13], 
and trees within the hedge line around the fields, sometimes in very high numbers 
(up to a pollard every 10/15 m), a pattern throughout much of this region, up to 
about the mid-nineteenth century. Old maps and farm sale documents indicate that 
almost all fields historically had trees within them, but these mostly disappeared as 
tractors arrived throughout the agricultural intensification of the twentieth century. 

Case study: Pollarded trees in the hedges of Goswold Hall, Suffolk. Goswold Hall 
is a 150 ha arable farm with mixed species hedges around the small Bronze Age fields 
(a nearby Roman road cuts diagonally across them) and several green lanes or ancient 
trackways pass through the farm. Prior to the 1970s, there were over 100 Ulmus sp. 
pollards within the hedges, but these all died from Dutch elm disease. Quercus sp. and 
Fraxinus excelsior pollards were also abundant, and many of these still survive; most 
pollarding had lapsed by the mid-nineteenth century (due to the availability of coal 
for fuel brought by canals or railway), but a few were cut until the late twentieth cen-
tury (Figure 4). Pollards were cut on a 12–15-year cycle (still mostly for firewood); 
the farm workers were given the wood from a tree and could sell the wood if they did 
not need it themselves, but they had to cut the trees in their own time [3]. 

2.1.5 Summary 

The density of trees across the historic landscape of Southern England must have 
varied widely, with some fields containing many infield trees, while other areas of 
commons, Forests or parks included everything from dense woodland to areas with 

6 



 

   
 

    
  

    
 

  
  

 

 
 

 

 
  

  
 

  
  

  

  

 

The Management of Trees in the Wood Pasture Systems of South East England 
DOI: http://dx.doi.org/10.5772/intechopen.86100 

Figure 4. 
Pollarded Quercus sp. trees in an ancient hedge at Goswold hall. 

almost no trees. Thus, ‘wood pasture’ has not acquired a separate identity in the UK 
but was characteristic of several different forms of land management. It was also 
potentially difficult to delineate because it blended seamlessly into open habitats 
like pasture or places with dense tree cover like woodlands within the same park or 
Forest. Even on a common, there could be very open areas with almost no trees and 
contrasting places where the density of trees or pollards was so great that they were 
in effect like woodlands. 

There was probably also a high degree of convergence between the different 
landscapes so that some places with hedges and infield trees could be potentially 
quite similar to areas within commons, Forests and parks. 

2.2 Management of trees in wood pasture systems 

2.2.1 How and why were the trees managed? 

The management, and therefore the appearance of the tree, varied within the 
different wood pasture systems depending on the needs of the people owning 
and managing the land around the tree. Below, the main traditional tree manage-
ment methods are outlined, those of pollarding, coppicing and shredding, and are 
contrasted with open-grown trees. 

2.2.2 Pollards 

On common land in peaty areas, fuel could be cut from the ground as turves or 
peat, but in many places, it was the trees that provided it as wood [12]. Wood could 
be collected from the ground (sometimes leaf litter was collected too) or cut from 
the trees. Tree felling or coppicing was not generally permitted, but the cutting of 
branches from the trees as pollarding often was. It seems likely that in most cases 
the cutting of pollards was not as regular or organised as coppicing, but as records 
describing the management practice in detail are scarce, it is difficult to know. 

Wood cut from the trees was probably largely used as domestic fuel, but other 
uses dependent on the area might have been charcoal, small-scale building materi-
als, fence posts, etc., and sometimes the wood was sold rather than used by the 
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villagers themselves, for example, at Epping Forest where bundles of wood cut from 
Carpinus betulus pollards were sold for use in London’s bread ovens. 

The cutting of trees for leaves to feed to livestock as fodder or leaf hay is poorly 
documented in the UK. Hooke [11] indicates that Quercus spp., Fraxinus excelsior 
and Ulmus spp. were lopped (cut) in summer for winter fodder, and Barnes and 
Williamson [13] infer that leaves may well have been used for this purpose, but, 
while it was a known practice in upland areas such as the Lake District [21], its 
prevalence in South East England is unknown. Guidance from the sixteenth-
century sources such as Tusser [22] and Fitzherbert (quoted in [25]) supports the 
traditional view that tree and hedge cutting was done in the winter. Fitzherbert 
specifies that pollarding was not carried out in ‘sappe time’, and Tusser [22] lists 
work according to the calendar stating that ‘lopping of pollengers’ [pollards] is a 
January task. However, it seems highly likely that, especially in dry years, branches 
would have been cut from the trees so that livestock could eat the leaves. While most 
villages probably had hay meadows which may have been grazed by livestock after 
the hay was cut, the grazing pressure, particularly on those areas with poor or thin 
soils, must have meant that leaf hay was needed, at least in some years. 

The trees on common land were important also for their fruit. Some was no 
doubt consumed by humans, but the autumn pannage season, when the pigs were 
turned out into the woods, was an important period in the farming year, and some 
areas were referred to as swine pastures [12]. The acorns, beech nuts and other 
fruits and berries were crucial to the fattening up of the pigs and survival of poor 
people during the winter months although with Quercus sp. and Fagus sylvatica trees 
producing intermittently fruit, mast was not necessarily abundant every year. 

Outside areas of common land, trees in hedges were also pollarded; for 
example, in parts of East Anglia, it is thought that at one time 60% of the Quercus 
sp. trees were pollards [13]. In some places the density must have been quite high, 
and it has been speculated that, because there were also coppice trees to provide 
fuel wood, the pollards must have either been cut on a longer rotation to provide 
larger-diameter wood for fencing and building or possibly on a shorter rotation to 
provide leaves [13]. 

In some Forests, trees were also pollarded because, although the King or another 
wealthy person had the rights to hunt deer, these places remained extremely impor-
tant for the livelihoods of the local people. Hence in, for example, Hatfield and 
Epping Forests, large numbers of trees were pollarded [12, 23]. Epping Forest is so 
large that it extended into several parishes, and the Forest was divided up so that the 
people from a particular parish had specific areas where they could cut their wood. 

Working trees (see [24]), i.e. those that were pollarded or otherwise cut to 
produce a product, were an essential component of the landscape for the majority 
of the people living in South East England. They were perhaps the typical tree of the 
poor man. 

Case study: Historical pollarding of beech in Burnham Beeches [25]. Burnham 
Beeches is a wooded common that today has just under 400 ancient pollarded 
trees, mostly Fagus sylvatica, but around 20% Quercus spp. (Figure 5). In the 1930s 
there were 1795 pollards on 81 hectares with densities up to 88 per hectare, but the 
number has declined, and some 300 trees were estimated to have been lost in the 
last 50 years. Tree rings were examined in the 1930s, and it was determined that, 
at that time, the trees were 270 to 360 years old. They were first cut at the age of 
25–35 years old and subsequently cut on an irregular cycle of 11–12 years, extending 
up to 15 in some older trees. Cutting began to decline in the eighteenth century but 
continued until about 1820 with the last trees cut being those that were smaller and 
more easily accessible. Today, Burnham Beeches is owned and managed by the City 
of London Corporation. 
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Figure 5. 
Lapsed Fagus sylvatica pollards at Burnham Beeches. 

2.2.3 Open-grown trees 

Within hunting Forests, in deer parks or in designed landscapes associated 
with large country houses, the trees often fulfilled a different function. There was 
less need for them to be productive because fuel wood could be produced from 
specifically designated areas such as coppices (see below). So here the trees were 
more important as a part of the landscape. They either provided cover to ensure an 
exciting hunt for deer or they could simply look attractive. Many of the designed 
landscapes incorporated older trees, but many more planted trees in specific blocks, 
avenues or locations to frame views or to draw the eye to specific features. Many 
of these trees developed in very open and light conditions (Figure 6). In contrast 
to the pollards with their repeatedly cut, short stubby branches, these ‘open-
grown’ trees spread their branches widely, also in contrast to trees grown in dense 
woodland [24]. The trees developed large, full crowns and branches spreading out 
horizontally which sometimes came right down to touch the ground where grazing 
by livestock or deer was at low density or absent. 

2.2.4 Coppice 

Perhaps the most well-known woodland management in Southern England, 
and that which there has been much written about, is coppice with standards. 
These were areas of woodland managed specifically for wood production in a 
variety of forms. Trees such as Corylus avellana, Fraxinus spp. and Ulmus spp. were 
coppiced, i.e. cut close to the ground on a regular cycle (often 8–10 years), and 
in many places were formalised and regulated. Wood from coppice was used for 
the walls of houses (as wattle and daub), hurdles, small-scale fencing, thatching 
spars (for holding the thatch onto roofs) and bean/pea poles, and the bark could 
be used for tanning leather. Often coppice plots contained ‘standards’ which were 
trees managed as maidens (i.e. not cut as coppice) and which were harvested on a 
longer cycle of 80–100 years for their timber (for planks) (Figure 7). These woods 
were securely enclosed by banks, ditches or fences to keep livestock and deer out 
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Figure 6. 
Open-grown trees in a formal landscape at Burghley Park. 

Figure 7. 
Tilia and Corylus coppice in a wood with standards in a Lincolnshire wood. 

of them and allow the coppice to grow, but sometimes they were let in towards the 
end of the cutting cycle, and at Hatfield Forest this was part of the organisation of 
the whole Forest [20]. 

2.2.5 Shredding 

It is relatively unknown to what extent shredded trees were of importance 
in South East England although it is mentioned in documents up to 1600 [10]. 
Repeated cutting of the side branches up the trunk of the tree was a technique used 
widely in other countries such as Spain, Romania and Nepal, and it is said that this 
technique generates more leaves for use as fodder than pollarding. Whereas pol-
lards can still be quite easily identified some 200 years after they were last actively 
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managed, this is not so true of shredded trees. There is documented evidence in the 
form of photographs that these were certainly present [4, 13], but their extent and 
frequency are unknown. 

3. Changes between then and now 

3.1 Losses of trees/decline in management 

England is now one of the least wooded countries in Europe. In the late nine-
teenth century, there was just 4% woodland although this has now increased to 13% 
tree cover [14] and continues to rise due to large-scale tree planting by organisations 
like the Woodland Trust. Trees outside woodlands, those in farmland and wood 
pastures, were not immune from this decline although in many cases it is less easy 
to document. Grubbing up of hedges was extremely widespread with the aim of 
increasing the size of fields for modern and large agricultural machinery, and it is 
thought that just 1–2% of the hedges once in the UK are still remaining [26–28]. 
Hedgerow loss also resulted in the loss of the trees within them. In one county 
the loss of trees between the 1880s (as recorded on a series of maps that showed 
individual trees) and aerial photographs taken in 1946 varies between 25 and 70% 
with the average loss being 50%. Parishes may have had up to 400 trees per square 
kilometre with a girth over 2′ (60 cm) in their hedges or fields (these figures do not 
include the woodland trees) [13]. From the late nineteenth century onwards, large-
scale felling of pollards was probably quite common as they were viewed as ‘unnatu-
ral’ and perhaps seen as relics of a backward peasant farming system [13]. In Epping 
Forest the abundant but small Carpinus betulus pollards (Figure 8) in particular 
were considered ugly, and for this reason, they were very heavily thinned, an opera-
tion that involved the felling of tens of thousands of pollards over most of the Forest 
[23, 29]. The density of trees is still very high today, so it is incredible to think what 
it must have been like in the past. 

Reasons for the extensive losses include agricultural intensification, urbanisa-
tion and conversion to commercial forestry but also abandonment. Once the tree 
products were no longer valued, they stopped becoming relevant to the local people. 

Figure 8. 
Example of a group of small pollarded trees at Epping Forest, where pollarding may have been on an 
industrial scale. 
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This may not have resulted in them being felled but in the long term led to their 
demise through shading out by younger trees or falling apart once regular pol-
larding ceased. In addition, human values have changed over time, and today we 
appreciate lapsed pollards as indicators of a previous culture and farming system 
even if we do not necessarily consider them beautiful. 

3.2 Why do we have trees left today? 

Despite the massive decline in trees and woodland in England, it is surprisingly 
one of the best places in Europe to see ancient and other veteran trees. Farjon [29] 
considers that the only other place in Europe with substantial numbers of Quercus 
robur or Quercus petraea 6 m or more in diameter at breast height is Southern 
Sweden (although he may have underestimated those in Spain) and that for Quercus 
spp. over 9m there are more in England than in the rest of Europe combined. Being 
an island, Britain tends to have an impoverished fauna and flora in comparison with 
other mainland European countries at the same latitude, but the saproxylic fauna 
can be comparatively rich [30]. Farjon [29] has noted that there seems to be no con-
sistent environmental factors that could be responsible, so why are there so many 
old trees remaining today? The reasons for this and for the current distribution of 
veteran trees in the UK have been speculated and may include the following. 

3.2.1 Places with poor soils 

Commons were usually established on the poorer quality land in any parish. The 
richer soils were cultivated, but the areas with thin or wet or heavy clay-dominated 
soils were less easy to till and therefore became the rough grazing for the commu-
nity. Trees grew on many of these areas and were managed for example, by pollard-
ing, but during periods of agricultural intensification, they were less attractive for 
conversion. There are examples of open commons being ploughed during the World 
War II in order to boost food production but abandoned after 1 or 2 years because 
they were so hard to work and unproductive. 

3.2.2 Stable (rich) landownership 

The landownership structure in the UK and the inheritance system, where the 
eldest (usually son) inherits the entire estate, tended to keep large estates intact. 
Deer parks and chases therefore were less likely to be broken up, and commons also 
frequently remained in the same family for generations. Fashions may have changed 
over the years, and former ‘wild’ deer parks became more formally landscaped, but 
individual trees within them were often retained. The landscaping movement also 
planted trees in open conditions, either singly or in small groups, which boosted the 
number of open-grown trees for the future. 

3.2.3 Green lungs for London 

The farsightedness seen by wealthy landowners in designing their estates with 
the long-term future in mind also extended to others in more urban situations. 
London was growing rapidly in the mid-nineteenth century, and this was of con-
cern to a small group of people who actively sought to improve the conditions for 
the workers and poor of the city. The countryside was then relatively close, so the 
idea of protecting areas as ‘green lungs’ for London that were accessible at weekends 
for those living in the city was born. From this idea, the policy of having a green 
belt around major cities in England has grown. Around London there are some 
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important places for veteran trees and wood pasture such as Epping Forest and 
Burnham Beeches, which were preserved at the very beginning of this policy in 1878 
by the City of London Corporation who took through Acts of Parliament to allow 
them to acquire these areas in perpetuity for the people of London [23] and has 
since been added to over the intervening years. 

3.2.4 Conservation organisations 

Amongst those responsible for drawing up the City of London Acts were some 
who had aspirations for something similar that had a more nationwide remit. Out 
of this the National Trust was born, an NGO that acquires land, as well as buildings, 
to protect them in perpetuity for the nation. The National Trust now owns some 
very special wood pastures in South East England like Hatfield Forest. Since then 
a variety of NGOs have arisen in the conservation sector, coupled with an increas-
ing awareness of the importance of conservation generally which gained traction 
in the 1970s and 1980s in the UK, and this has helped protect wood pastures and 
their trees. The conservation sector in the UK is particularly complex with nature 
reserves owned and managed by a variety of governmental and non-governmental 
organisations as well as private landowners. Several important wood pastures 
in South East England are designated as SAC sites (such as Windsor Great Park, 
Epping Forest and Burnham Beeches), and others are protected in the National 
Law as Sites of Special Scientific Interest (the basic nature reserve designation in 
England) and sometimes also the National Nature Reserves, with examples being 
Ashtead Common and Hatfield Forest. 

3.3 Problems that the trees face now 

3.3.1 Lack of management and abandonment of grazing 

The most common problem facing our old trees today is the abandonment of 
grazing and/or lack of management. With the abandonment of grazing, the older 
trees become heavily shaded by younger trees which have grown up as a conse-
quence of lack of grazing [3]. Sometimes, the younger trees may overtop the older 
ones or grow through the canopy resulting in significant shade, which in the end 
may lead to an early death of the old trees. In places, once open wood pastures have 
also been planted with conifers which results in even faster losses. 

Another common problem is the abandonment of management of the trees 
themselves, primarily a lack of regular pollarding. The majority of wood pasture 
sites in the South of England contain old pollards that may not have been cut for 
at least 100 years. This has led to large, heavy branches growing on often hollow 
stems, which have a high tendency to fall apart [3, 4]. 

3.3.2 Agricultural intensification 

Many of the wood pastures in South East England were lost as a consequence 
of agricultural intensification. Sometimes, the trees remain (Figure 9), but the 
grasslands in between have been ploughed up, resulting in significant root dam-
age. Sometimes, the grassland in parklands (see above) is ploughed, fertilised and 
reseeded, which as well as being detrimental for the trees also removes the bushes 
and other nectar sources, which are a natural part of the mosaic in a wood pasture 
system. Agricultural intensification also resulted in grubbing out of hedgerows to 
enlarge fields. The hedgerows often contained old trees, which may once have been 
part of an old wood pasture or common. 
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According to Rackham [10], the Georgian and Victorian eras saw the greatest 
destruction of wood pasture systems, as they were seen to have no further use. In 
the twentieth century, less was lost, but coniferisation of wood pasture sites was 
common, destroying the essential elements of the habitat. Britain is still thought to 
have a large proportion of wood pasture; however, there are no reliable statistics on 
the extent of the overall cover nor on its loss or fragmentation. 

3.3.3 Urbanisation/planning 

Increased pressure on the landscape for development has also had an impact 
on wood pastures. There are many examples of housing developments which have 
been built on old wood pastures. Sometimes, the trees are retained (Figure 10), 
but often this leads to conflicts of interest between the homeowners and the trees, 
due to concerns about safety or problems with roots. Often the space retained is not 
enough for the long-term good health of the trees. 

3.3.4 Fragmentation 

As a consequence of the above problems, wood pastures and parklands often 
now exist as isolated fragments in an otherwise intensively farmed or urbanised 
landscape. As the fragments become smaller and further apart, species dependent 
on the trees and their surrounding environment are less able to move between them, 
and their populations eventually become unviable. This is a particular problem in 
South East England as huge amounts of development and house building take place 
in the area around London. 

3.3.5 Loss of traditional knowledge and skills 

People are nowadays much less connected to the land, and many of the 
skills that were previously passed down through the generations have been lost. 
Farming methods have changed to be more mechanised, and the manual skills 
are no longer needed. There is really no first-hand knowledge of how the trees 
were pollarded, and most were last cut over 100 years ago, so there is no older 

Figure 9. 
Old Quercus sp. tree that has been ploughed close to it in order to cultivate for arable crops. 
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Figure 10. 
Old Quercus sp. tree that was part of a wood pasture on a wooded common but is now within a housing estate. 
Aspal close, Suffolk. 

generation of workers to talk to. As the work was once considered to be so com-
monplace, details were not generally written down, so it is necessary to (re)learn 
from other places, try to interpret from the structure of the trees or discover 
again from the beginning. In addition, the lapse in cutting of the trees means that 
they are now out of a regular pollarding cycle, something that our ancestors did 
not have to deal with, so we have to learn new skills to manage these trees. The 
consequences of our actions may take many years to become evident, so this is not 
a process that should be hurried. 

Loss of skills also applies to animal husbandry. In the past domestic livestock 
were herded, and thus their grazing and browsing were directed. Today animals 
are put into fields unattended for most of the day. Some of the older traditional 
livestock breeds that developed in these systems are no longer available for use or 
are difficult to obtain, and the specialist knowledge for managing them is known by 
a small number of, often amateur, breeders. The lack of connection with the land 
also means that people are not used to coming into contact with grazing animals and 
may also see fencing as a restriction on their rights to walk where they like. This is 
especially true for the wood pastures in South East England, where visitor pressure 
is high and concentrated. Conflicts between visitors and livestock are common, such 
as with dogs. 

3.3.6 Pests and diseases 

Many of our old trees in wood pasture landscapes are suffering from new pests 
and diseases. The number of pests and diseases on trees has increased tenfold 
over the last 2 decades [31]. Some examples which are having an impact on the 
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wood pasture landscape of South East England include oak processionary moth 
(Richmond Park, Ashtead Common), acute oak decline (Ashtead Common, Aspal 
Close) and ash dieback (Hatfield Forest) to name but a few. 

4. Solutions 

4.1 Learning to recognise the importance of the trees/landscapes 

Much work is being done to raise the profile of wood pasture, which until the 
last couple of decades has had very little attention, particularly in nature conserva-
tion. The Ancient Tree Forum, Natural England and other partners through the 
Habitat Action Plan Group and the Ancient Tree Hunt have helped raise the profile 
of the ancient trees in wood pasture landscapes. In addition, these organisations 
have also worked hard to help share the knowledge regarding the management of 
these important sites and their old trees [3, 4]. 

4.2 Reinstate traditional management 

For many wood pastures, the restoration and reintroduction of grazing animals 
is the most important management option for conserving these valuable habitats. 
This is potentially more important than any work which may be required on the 
individual trees. Restoring wood pastures needs to be carried out in stages, to make 
sure that the old trees are not suddenly shocked by fast changes to their environ-
ment [3, 4]. Removing competing trees should first involve removing the young 

Figure 11. 
View looking up from a tree that has been halo cleared to show the gap between its foliage and that of the 
surrounding trees—The first step in giving an old tree more light (Ashtead common). 
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Figure 12. 
Traditional English longhorn cattle grazing a wood pasture at Cranborne chase, Windsor. These cattle are good 
at browsing and thriving on poor quality vegetation. 

trees that grow under and through the canopy of the old trees, ensuring there is also 
a ring of a few metres around the canopy that is open (Figure 11). A few years later, 
the next phase can create a larger ring around the old tree, ensuring that the tree is 
not too exposed to the sun and wind. Doing this work by focusing on trees in groups 
is more effective and leads to better results [32] than only on individual trees. 

Grazing may then be reintroduced in stages [33]. In the South of England, hardy 
sheep breeds have been used as an interim restoration phase for several years to help 
restore a grassland with greater proportion of herbs rather than woody, unpalat-
able species. This has then been followed up by the introduction of cattle. The use of 
traditional breeds of livestock (Figure 12) that are better at browsing and thriving in 
areas with poor quality fodder has been promoted by organisations like the Rare Breeds 
Survival Trust and the Grazing Animals Project. As a result, they are more common-
place in wood pastures now, and there is increasing experience in how to manage them. 

It is unlikely that in most wood pastures, the clock will be turned back so that they 
will be managed as they were at a particular period in the past, nor is this probably 
desirable, but traditional methods are being used to inform future management. 

4.3 Learn new skills 

The management of lapsed pollards, well out of a regular cycle of cutting, is 
something that our ancestors did not have to deal with. Probably any particularly 
difficult trees were left uncut, and any that died would not have been a major 
concern as new ones could be planted and subsequently cut. Nowadays our lapsed 
pollards are precious because they are remnants of a landscape and culture that are 
no longer active and the numbers of trees are substantially lower than in the past and 
declining. We are aware of the value of these trees for biodiversity and aim to keep 
them alive as long as possible. This has required honing new skills in dealing with 
these trees, and early experiences in the 1980s and 1990s were not always positive. 

From our experience of managing the lapsed pollards in wood pastures in South 
East England we have identified some actions which quickly result in the death 
or long-term decline of these trees, and others that currently appear to be more 
successful in keeping them alive; thus, the following recommendations can be made 
(see also [34, 35]): 

17 

http://dx.doi.org/10.5772/intechopen.86100


  
   

 
 

 

   
  

  
  

  
 

  

  

 
  

  
 

 
   

 
 

  
  

 

 
 

  
  

  
  

  

 
 

   
  

  
  

 
    

  
  

Silvicultures - Management and Conservation 

1. Do the trees have sufficient light? Many older trees have lower canopies and are 
perhaps growing less vigorously than younger trees. Alternatively, the branches 
may have been drawn up because of the lack of light so that all the foliage is at 
the tips of the branches. The solution is to clear round the trees so that there is 
firstly a small gap between the tree and any neighbouring branches (see also 
Section 4.2) by removing young regrowth growing through the canopy. 

2. Are the tree roots OK? Avoiding damage to the roots and the soil that they grow 
in from agricultural activities, building or other development or visitor pressure 
is very important. Although trees can be fenced, other solutions that are less visu-
ally intrusive include: re-siting agricultural activities (water trough, etc.), using 
a dead hedge, encouraging rough vegetation to grow around the tree or mulching 
(using a shallow layer of partially composted wood chip to protect the roots). For 
feature trees or those with lots of visitors, a boardwalk can be a solution. 

3. Does the tree need pruning to stop it falling apart or falling over? We suggest that 
cutting a tree is the last resort, but for some top-heavy and fragile lapsed pol-
lards, it may be the only option. Pruning should aim to remove as little leaf area 
and branch material as possible and to make wounds that are as small as possible 
(Figure 13). Cutting lapsed pollards as if they were still in a regular cycle of 
cutting is not generally successful although sometimes it can appear so initially. 
The growth that arises on the sides of large wounds close to the bolling eventu-
ally becomes very vulnerable as the branches get heavier and the decay resulting 
from the cut gets more extensive. Eventually, when this fails, it has the potential 
to tear away parts of the trunk of the tree as well as destroying the bolling. 

4.4 New markets for products 

As functioning wood pasture systems with managed trees and grazing livestock 
start to become a part of the landscape again, they need to become relevant and 
cost-effective to survive. Many are being restored because they are nature reserves, 
but in times of austerity and agricultural uncertainty (e.g. Brexit), the more sustain-
able they are, the more likely they are to survive. Wood products like firewood, bean 
poles, wood chip and charcoal can be produced from the trees along with meat from 
the grazing livestock (Figure 14). In recent years there has been a resurgence in 
interest in local and artisan products as well as improvements in marketing so that 
people are aware of the importance of buying locally. Local/regional festivals, farm-
ers’ markets, meat box schemes and site-based events, for example, the wood fest 
at Hatfield Forest, are methods by which it is possible to sell products at premium 
prices, and this can be achievable with the relative wealth in this part of England. 

4.5 Agri-environment and other direct funding 

It is possible to obtain financial support for wood pasture restoration and manage-
ment in England at the moment. Many nature reserves are owned and managed by 
charities that gain funding from their members and grants via a variety of sources. 
In recent years this has included grants from lottery income and from taxes taken 
from companies that carry out, for example, landfill or quarrying activities as well as 
private funds. Agri-environment funding, i.e. from CAP, has been possible for wood 
pastures for many years. Currently there are area-based payments for both the resto-
ration and the ongoing management of wood pasture as well as payments for working 
on veteran trees and the creation of decaying wood habitats on trees (amongst other 
potential payments that might be relevant to wood pastures), but some of these are 
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Figure 13. 
Gradual reduction on a lapsed Fagus sylvatica pollard at Burnham Beeches. 

Figure 14. 
Tamworth pig and deer at Knepp Castle estate. Pork, ham and venison contribute income for the estate. 

only accessible on high conservation value and/or large sites, and thus smaller areas 
may be less well supported. In addition, the administrative burden and obligatory 
requirements of the scheme mean that it is not attractive to all landowners. 

4.6 Landscape-scale approach 

In 2010 a report was published [36], commissioned by the Government, which 
was the result of a review of how England’s wildlife and ecological network could 
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be improved to help nature thrive in the face of climate change and other pressures 
(The Lawton Review). This concluded that England’s wildlife sites, despite their 
diversity, did not currently comprise a coherent and resilient ecological network 
and therefore were not capable of coping with the challenge. 

The report highlighted that the fragmented nature of the landscape, caused by 
human activity like development and intensive agriculture, when subject to rapid 
change like climate change, is unable to adapt quickly enough as species are unable 
to move through it. It thus proposed that a landscape-scale approach is needed to 
reverse fragmentation and environmental degradation. Wood pastures have the 
potential to play a key role in this due to their mix of trees and open areas. They are 
also potentially productive areas for both livestock (food production) and wood as 
well as being good for nature conservation. 

The Lawton Review sets out a clear vision with a change of direction from the 
current emphasis on wildlife in isolated reserves and towards whole landscapes that 
are vibrant, wildlife-rich and ecologically functioning. To do this, Lawton says that 
we need to make our network of sites bigger, better and more joined up. This call for 
action has been supported through various funding opportunities and will hope-
fully benefit wood pasture and promote low-intensity management of larger areas. 

4.7 Rewilding 

Rewilding is a concept that varies in terms of what it means across Europe. In 
some places however, it is proving to be an interesting and viable management 
regime for wood pasture. Areas where rewilding has been tried are not necessarily 
those that have a long history as wood pasture nor those where there are particularly 
important tree populations, but this does not stop them from contributing to a 
landscape-scale approach. 

Case study: The Knepp Estate in Sussex took the decision in 2001 to stop tradi-
tional farming and remove all the internal fences and boundaries. Several different 
species of livestock (Dama dama, longhorn cattle, Tamworth pigs and Exmoor 
ponies, Figure 15) were introduced and allowed to roam freely. This allows the ani-
mals to decide where they want to feed, wallow, calve and sleep. The idea builds on 
the concepts and ideas of Frans Vera and his book Grazing Ecology and Forest History 
in 2000 [6]. The animals are allowed to drive the system, and the result so far after 
some 20 years is a dynamic wood pasture system, where biodiversity is thriving [37]. 

Figure 15. 
Exmoor ponies used as part of the rewilding project at Knepp Castle estate. 
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In addition, the Knepp Estate has been able to sustain itself financially by selling the 
meat from the animals and developing agro-tourism, along with receiving agri-
environmental subsidies and carrying out other farm diversification activities [38]. 

4.8 Create decaying wood habitats including new pollards 

The key elements in wood pasture that are so important for biodiversity are 
the old trees and the decaying wood they contain and produce. Decaying wood 
provides conditions that are suitable for a wide range of species (especially fungi 
and insects); many of these species are very rare, and some have very precise 
requirements in terms of decay type and moisture level. Some species may also have 
difficulty colonising new sites if they are too far apart. As described above, many 
wood pasture sites are fragmented with few old trees remaining, and there may be a 
large generation gap between the old trees and their successors. 

Sometimes it is desirable to attempt to create some decaying wood habitats to 
help close up this generation gap or provide habitats where there are none currently. 
Pollarding is one reliable technique, whereby through regular cutting, the trees 
develop hollows at a younger age than trees that have not been pollarded [39]. Other 
techniques, to create decaying wood habitats in younger trees, known as vetera-
nisation [40], involves damaging younger trees in a variety of ways by mimicking 
nature. The principle is never to do this to the old trees but to those that need to be 
felled or cut for other management reasons. A variety of different techniques have 
been attempted such as the creation of woodpecker-like holes using a chainsaw 
(Figure 16), making bird nesting boxes within the trunks of sound trees and 
mimicking bark damage by horses or sheep at the base of the trees using chainsaws 
or axes; there is plenty of scope for experimentation. 

4.9 Protection/reinstatement of hedges 

In agricultural systems where scattered trees in the hedges are acting as a differ-
ent form of wood pasture, a big problem in the past has been the removal of hedges 
to make larger fields allowing easier cultivation with larger machinery. Any trees 
in the hedges were generally lost too and were rarely incorporated into the fields. 
Hedges are now protected in England, and there are grants for replanting and man-
aging them. In highly productive areas, this has been an important way to increase 
the density of trees in the landscape along with the scrub species in the hedges. 

Figure 16. 
(A) Woodpecker hole created with a chainsaw at the bottom and holes created by a woodpecker above it, a few 
years after the work was done. (B) Newly created Quercus pollard. 
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5. Conclusion 

The wood pastures of the South East England contain some of the highest 
biodiversity remaining in an otherwise heavily exploited landscape. There are 
however significant challenges including conserving the existing protected sites, 
identifying other valuable sites that are not protected, creating new sites for the 
future and linking and buffering these areas. New uses for the trees in combination 
with grazing, to make wood pastures both attractive and sustainable, are perhaps 
the way forwards if we are to ensure that there are wood pastures with old trees into 
the future. 
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Chapter 2

The Archeology of Woodland 
Ecology: Reconstructing Past
Woodmanship Practices of
Wooded Pasture Systems in Italy
Diego Moreno, Roberta Cevasco, Valentina Pescini 
and Nicola Gabellieri

Abstract

Recently, the woodmanship practices and localized naturalistic knowledge have
been acquired as indispensable for the European forest heritage conservation as well 
as for restoration of individual woodland landscapes. Minor importance has been
given to the historical approach, both in the study of the local resources ecology and 
of the local societal context. Using the results of a series of case studies—applied 
to the knowledge and planning of sites that host present (or have hosted in past) 
wooded pasture systems and their environmental legacy—the chapter shows the
interest of the environmental resource archeology (ERA): a “multisource approach” 
in reconstructing past management systems practices and underpinned lore. 
ERA is inspired by the method and sources of the English historical ecology and 
topographical history employing both archives and field evidences (palynology, 
anthracology, etc.).

Keywords: environmental resource archeology, historical ecology,
wooded pasture/meadow systems, multi-proxy approach, NW-Central Italy

1. Introduction

In this chapter, we explore the potential of historical approaches to the study
of the ecology of present woodland ecosystems in order to identify the local
practices involved in the past management. In particular, an archeological and
multisource reconstruction of woodmanship [1] practices and their associ-
ated local environmental knowledge is proposed. The title “The Archaeology of
Woodland Ecology” explicitly relates to a conference held in 1982 by the British
Environmental Archeology Association, which is considered as one of the main
starting points in environmental archeological studies in UK (and in Europe).
Our interest for such an early milestone relates to the attention that the conference
holders had demonstrated to the historical ecology approach and to the studies
of Oliver Rackham on the Mediterranean landscapes of Crete [2, 3]. However,
Rackham’s historical approach played little or no part in the subsequent years of
development in environmental archeology. In fact, only relatively recent con-
tributions by environmental archeologists [4] have finally fully acknowledged

 
 

 

 

   
 

  

  
 

  

 
  

 
 

  
 
 

 
 

 
 

  

 



 
 

 

 

   
 

  

  
 

  

 
  

 
 

  
 
 

 
 

 
 

  

 

Chapter 2 

The Archeology of Woodland 
Ecology: Reconstructing Past 
Woodmanship Practices of 
Wooded Pasture Systems in Italy 
Diego Moreno, Roberta Cevasco, Valentina Pescini 
and Nicola Gabellieri 

Abstract 

Recently, the woodmanship practices and localized naturalistic knowledge have 
been acquired as indispensable for the European forest heritage conservation as well 
as for restoration of individual woodland landscapes. Minor importance has been 
given to the historical approach, both in the study of the local resources ecology and 
of the local societal context. Using the results of a series of case studies—applied 
to the knowledge and planning of sites that host present (or have hosted in past) 
wooded pasture systems and their environmental legacy—the chapter shows the 
interest of the environmental resource archeology (ERA): a “multisource approach” 
in reconstructing past management systems practices and underpinned lore. 
ERA is inspired by the method and sources of the English historical ecology and 
topographical history employing both archives and field evidences (palynology, 
anthracology, etc.). 

Keywords: environmental resource archeology, historical ecology, 
wooded pasture/meadow systems, multi-proxy approach, NW-Central Italy 

1. Introduction 

In this chapter, we explore the potential of historical approaches to the study 
of the ecology of present woodland ecosystems in order to identify the local 
practices involved in the past management. In particular, an archeological and 
multisource reconstruction of woodmanship [1] practices and their associ-
ated local environmental knowledge is proposed. The title “The Archaeology of 
Woodland Ecology” explicitly relates to a conference held in 1982 by the British 
Environmental Archeology Association, which is considered as one of the main 
starting points in environmental archeological studies in UK (and in Europe). 
Our interest for such an early milestone relates to the attention that the conference 
holders had demonstrated to the historical ecology approach and to the studies 
of Oliver Rackham on the Mediterranean landscapes of Crete [2, 3]. However, 
Rackham’s historical approach played little or no part in the subsequent years of 
development in environmental archeology. In fact, only relatively recent con-
tributions by environmental archeologists [4] have finally fully acknowledged 

27 



  
 

  
 

 
 

  
 

 
 

 
 
 

 
 

 
 

 
 

 
 

  
 

 

  
  

 
 

 
 

 
 
 
 
 
 

 
  

 
 

 
 

 
 

  
  

 
 

Silvicultures - Management and Conservation 

Rackham’s use of multiple sources as well as the regressive historical approach. 
This achievement appears in contrast to the prevailing quantitative and structural 
ecological models incorporated from paleoecology into environmental archeol-
ogy studies. Following these lines, in the next pages, we will confront the main 
topic of the first edition of the Journal of Environmental Archeology (“Fodder: 
Archaeological, Historical and Ethnographic studies,” 1998), discussing this theme 
from the perspective of Rackham’s historical ecology or, in other words, relat-
ing our experiences in “Environmental Resource Archaeology.” Environmental 
Archeology (EA) commonly refers to an archeological–paleoecological approach to 
the study of the “human paleoenvironment”: the analysis focuses on the relation-
ship between human activity (and behavior) and the environment (considered 
as natural ecosystem) in the past [5]. Instead, historical ecology studies from the 
British tradition have proposed a different historical approach, considering the 
vegetation canopy of a given site as a particular kind of artifact. Consequently, 
environmental resources are considered as “social products” (“part of local soci-
ety”) and their ecology appears historically defined by activation and production 
practices, conditioned by conflicts of control and access in local communities, and 
by local environmental knowledge [6, 7]. In contrast to a purely environmental 
study, we adopt an historical and archeological analysis aiming to extrapolate 
localized production and consumption systems and the related social practices that 
have over time determined the features of the resource and their unique envi-
ronmental state. This approach, named “Environmental Resource Archaeology” 
(ERA), has been developed in the last 30 years by the LASA team (Laboratory of 
Environmental Archeology and History) at the University of Genoa in different 
projects and applications in North West and Central Italy. The development of ERA 
methodological approaches is linked with particular microhistorical geographical 
approaches [8, 9]. “History” is purposely defined as any historical process that 
links actions and practices, and their material effects on resource ecologies, avoid-
ing historical economic generalizations in term of civilization (e.g., the “longue 
durée” historical model proposed by the “géohistoire” approach of Annales School 
and F. Braudel) [10, 11]. Similarly, the ERA approach  avoid the simplification 
and generalisation of the local social context as produced by some branches of the 
“socio-cultural history” in terms of tradition/traditional sociability; for instance, 
the recentely-coined definition of “bio-cultural heritage”, suggested by conserva-
tion studies, needs to be further clarifyed analysing the concrete relationships 
between societies and environment, and paying attention to the form and content 
of these relations (ownership, access, knowledge, etc.) (e.g. [12, 13]). Focusing on 
the environmental characterization and reconstitution of local practices, we attain 
a high societal/economical resolution. For example, the biodiversity of the present 
site is considered a marker of bio-diversification processes that consistently affect 
the environmental systems. However, the analysis of small-scale biodiversity varia-
tion effects registered in palynological/anthracological sources when contrasted 
with textual, cartographic, or iconographic sources available at the site of observa-
tion scale, sheds new light on the historical dimensions of bio-diversification itself 
[14]. It is important to recall—perhaps for all non-historian readers—two main 
principles in the use of evidence as acknowledged by two different but convergent 
historiographical school: those of English local history and the Italian microhistory. 
Both traditions are interested in the historical processes that led to the production 
of the present locality and site “characters” (“characters” is intended as histori-
cal products/issues) as well as of the material features of the landscape [15–17]. 
The rapidly growing interest in an ever widening range of disciplines due to the 
existence of past multiple uses in the management of forest resources has been 
largely generated by the growing problems of identification and conservation of 
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biodiversity, both on a global (e.g., studies on land bearing trees of savannah-type 
cfr. [18]) and local individual rural landscape scale [19]. 

In Italy, it becomes evident, at a site observation scale, that the loss of biodiversity 
caused by the expansion of secondary forest formations on previous agricultural land 
(field, meadows, etc.) is the same loss effects that follows the abandonment (or lack 
of management) of many woodland type (e.g., coppiced woodlands or abandoned 
wooded grasslands). The regressive historical approach takes the previous ecology 
of the abandoned (or re-naturalized) resources as reference. This historical con-
frontation—in order to reconstruct the past biodiversity of the site—is seldom taken 
in account in paleocological studies. Paleoecologist are rather interested in global 
climatic continuity/discontinuity, and rarely explore the topographical scale of the 
observed site both in space and time. Generally, material historical processes are sur-
rogated by a more or less linear coevolution model of “Man and Nature” relationship. 
On the other hand, in historical geographical studies, wooded pasture is still assumed 
as “semi-natural system” rather than a fully historical issue of past sylvicultural/ 
woodmanship [20]. Consequently, dealing with environmental conservation poli-
cies, they are prone to assume global bio-cultural heritage and rarity values or tradi-
tional cultural value-oriented policy [13, 21]. The reconstitution of past biodiversity 
at a landscape scale would of course be the main goal of environmental history and 
archeology. Nevertheless, at least in Italy, the landscape archeology seems to be more 
focused on settlement than on environmental resources [22]. Any confrontation or 
interdisciplinary project involving such different disciplinary participation is pos-
sible without taking into account the historical nature of the observed processes. By 
such a premise, it became necessary to question what kind of historical approach and 
sources have a scientific ground in the application of historical ecology researches. 
Has such a historical approach been applied, for instance, in the bio-cultural heritage 
definition as proposed by the conservation organizations [19]? 

The ecology of past multiple systems (and in particular of wooded pasture 
systems) offers a very interesting interaction between forest resources, their 
biodiversity, and the actions and practices that has controlled and generated their 
environmental diversity. The role of traditional knowledge in shaping forests and 
their biodiversity in Europe and across the world has already been stressed in 
several publications [21, 23] drawing attention to differences in the approaches of 
conventional historical researchers nurtured by global environmental history, as 
opposed to historical ecology. In the former, the bio-diversification processes (as 
historical processes) are largely neglected or subsumed into general observations 
concerning global change, or are embedded in presumed “a-historical” and “tra-
ditional” economies and standing agro-sylvo-pastoral systems. Instead, the latter 
proposes that in the field of environmental and cultural conservation studies, such 
broad assessments are necessary prior to multi- or interdisciplinary applications. 

Bio-diversification processes may be observed in, for example, paleontological 
and paleoecological studies at very different timescales. In the historical ecology 
case, diversification changes are observed at an historical time scale. As conse-
quence, bio-diversification processes can be addressed through specific historical 
and historiographical topics (for an in-depth discussion of the issues emerging from 
studies of bio-diversification processes see [14]). 

The case studies selected in this chapter (Figure 1) have been explicitly developed 
in different applied research projects devoted to specific sites and individual landscapes 
starting from the multisource methodological premises of the British historical ecology. 

The historical approach is adopted here in order to identify and characterize 
past and ancient wooded pasture ecology. Also, it addresses more theoreti-
cal problems as posed by the historical ecology research development. In our 
case studies, woodland ecosystems are assumed as ecosystems concerning 
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Figure 1. 
Case studies location map. (1) Upper Vara Valley; (2) Prati di Sara; (3) Montarlone—Pian Brogione; 
(4) Prato Spilla; (5) Mogge di Ertola—Moglia di Casanova; (6) Upper Trebbia-Aveto Basin; (7) Ceno—Nure 
valleys; and (8) Montieri. 

land-bearing trees showing savannah-type ecologies (sensu [24, 25]). Each 
woodland that will be considered here appears to be composed of pure or mixed 
populations of silver fir (Abies alba), beech (Fagus sylvatica), and Turkey oak 
(Quercus cerris). Moreover, this section is also intended to contribute to a better 
evaluation of the sources (textual, cartographical, sedimentary, anthracological, 
oral, etc.) and purposes when such an analytical historical approach is adopted 
in geographical studies on woodland landscapes and resources. Field and docu-
mentary evidence collected during multidisciplinary historical ecology studies of 
sites in the northern Apennines of Liguria and Tuscany will be commented upon. 
This topographical scale research indicates that the key drivers in associated 
biodiversity changes resulted from medieval and post-medieval transformations 
in management practices. 

The case studies are arranged in order to underlay the importance of the topo-
graphical and social local context (e.g., exploring local forest resource terminology 
meaning). Such an analysis is possible when the language of textual sources is deci-
phered in the light of the local taxonomy system, as is the case of the 1822 Forest 
Inventory in Upper Vara Valley (paragraph 2). Field and sedimentary evidences 
are contrasted focusing on the historical ecology of beech and fir wooded pasture 
sites and their bio-diversification processes in the Upper Trebbia and Aveto Valleys 
(paragraphs 3–4). Finally, the recent development of environmental resource 
archeology related to the study of charcoal hearth soils (paragraph 5) demonstrate 
the relevance of anthracology in woodmanship practices characterization and in the 
comparison of wooded pasture system at a European scale. 

In terms of final remarks, the case studies suggest that historical ecology 
approaches, applied locally, can raise key questions and new data, which can differ 
from those of the traditional archival and textual based studies, as well as those 
from non-historical ecological research. The methodology adopted in a locally 
based approach should use specific historical analyses, documentary, and archival 
sources, together with archeological and sedimentary evidence. This results can 
contribute not only to finding answers to the key questions, but also to the genera-
tion of new research directions on forest resources ecology and their applications in 
the European rural heritage identification. 
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2. Wooded pasture: looking for the local historical context 

In 1822—at the very end of the customary regime—the entire forest resources 
of a high valley of the Eastern Ligurian Apennines (Upper Vara Valley) had been 
described orally in front of the local judge. Excluding the chestnut orchard— 
considered at the time as a purely agricultural land use type—each landowner has 
been questioned about the rights and management system of their land. These 
descriptions (called “Consegne”) were transcribed by a notary chancellor, had a 
legal value, and were collected in the agenda for the formation of a Forest Inventory 
in charge to the Forest Administration of the Kingdom of Sardinia. The Consegne are 
textual source type that in recent years have provided historical ecology research in 
the NW Apennines with a reliable sample of hundreds of wooded parcels with the 
opportunity to localize them and assess the precise environmental content of 
the site [26, 27]. As commonly attested in this type of documents, the language of 
the oral answers interacts poorly and confusingly with the form and terms proposed 
by the administration’s questionnaire. Interestingly, the text of each single “parcel” 
description provides us an in-depth insight of the local environmental resources 
vernacular terminology. This last is a problem that renders this documentation 
virtually useless for the Forestry Administration which, in the following years, 
did not unify a coherent description of all the local woodlands documented in the 
Ligurian mountains. At the end of the enquiry, for the administrative/prescriptive 
purposes, the local land uses types were reduced to a few (4–6) conventional forest 
categories. The rich resources vernacular terminology was converted in the interna-
tional economic and forestry scientific literature classes (largely written in French 
in the Kingdom of Sardinia) and already adopted by the administration before the 
initiation of the 1822 inventory. In a small sample, such as in the studied parishes of 
the Upper Val di Vara, it is possible to discover and characterize 21 different forms 
of local use of the forestry resources. 

2.1 Local forms of use of the wooded soil: from text terminology to the 
taxonomy of local environmental knowledge 

Starting from the apparently confusing contents of the answers—mixing 
local and administrative terms—it was nevertheless possible to identify various 
local forms of forest uses. By breaking down the precise references that each 
of the owners was obliged to elucidate in order to establish the arboreal species 
composition, management practices, and obtainable productions, it is possible to 
identify a global logic in the local system that appears in opposition to the logic 
of Forestry Administration. As demonstrated in previous works [28], local lan-
guage terminology corresponded to a coherent local taxonomy of forest resources 
which had juridical power both in technical and legal terms during the custom-
ary regime [29]. The history of these mountain woods resources, as in the whole 
Mediterranean area, appears to be dominated up to these years by animal produc-
tion economies; indeed, the forest resources’ types appear to be largely placed in 
a variety of common land use systems. The commons (variously called “comuna-
glie,” “comunelli” concerning this part of the Ligurian—Emilian—Tuscan moun-
tain reliefs) are pivotal in the organization of seasonal movements of livestock. 
Until the abolition of the commons rights on land from the late nineteenth century 
to the beginning of twentieth century [30], they appear to have been located in the 
summer quarter (“alpi” dial.) of the significantly extended double facing—South 
Tyrrhenian littoral pasture and North Po Plain pasture—transhumance seasonal 
movements. Ovine and caprine flock (but also, in minor amount, bovine herds) 
lay during winter grazing in long fallow lands, marshes, and coastal lagoons (but 
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also, in some specialized systems that link sheep and olive and vineyards cultiva-
tions) on the Tyrrhenian shore (“marine”/“maremme”) [31] or conversely—north 
facing—on the Po Valley plain field and marshland (“valli” dial.) [32]. It has 
already been noted that the existence of different types of multiple use practices in 
common lands became the framework in the post-medieval age. This contributed 
to the characterization of a history of highly conflictual use of pastoral resources 
(developing the medieval practice of clan s’ feuds) among the family kinships 
entitled to access (see the central role of common land in the microanalitycal essay 
of one of these Apennine valleys, in [33]). In the microhistorical-geographical 
analysis of this type of textual sources, the conflicting use of this technical ter-
minology clearly emerges. A linguistic tension (and a consequent or ambiguous 
linguistic use of the terminology) is always present both outside and also within 
the social framework of rural communities in the production of discourses or texts 
concerning forest resources, land use and related production practices [16, 17]. For 
example, the two local woodland uses type, (cfr Figure 2, column 1) Macchia and 
Selva, are not intended as synonyms for high forest of beech, but are clearly distin-
guished in the 1822 text and are actually distinguishable when placed in different 
aspects or phases relating to the positioning of the single parcel alongside the local 
utilization cycle. This exercise of contextualization shows that a generic reference 
to the locality, or to an imagined local context, does not allow this documentary 
material to be treated as a product in a supposedly homogeneous social bloc (e.g., 
the rural community? The peasant knowledge?). Moreover, does not allow us (or 
let imagine) a linear, so-called “traditional transmission”, of the local practices 
and related environmental knowledge as they appear mentioned in the text (e.g., 
assuming the existence of an a-historical traditional ecological knowledge). 

2.2 Commons, the ubiquitous wooded pasture systems 

As one can see from Figure 2, of the 21 local taxa referred to different wooded 
land use, only 4—named in the 1822 documents as: “Selva arborata,” “macchia,” 

Figure 2. 
(Upper Vara Valley—SP) The woodland resources of the past Mandamento of Varese Ligure in 1822. Local 
land use type (in the first column of the figure), species composition (in second column), management practices 
(in the third column), and main production (in the fourth column) ([28], Table 35). Sources for the construction 
of the table were texts of the “consegne” (consignment) made to the Forestry Administration of the Kingdom of 
Sardinia of each individual forest parcels (“tenute di bosco”) in observance of the law RR Patenti 13.7.1822. 
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“bosco arborato,” and “boscaglia arborata”—produce wood assortments employ-
ing practices that characterized high-standard forest management [26]. These 
four wood types were composed of pure or mixed populations of beech and 
oak (especially Turkey oaks), each subjected to a cutting/harvesting practices; 
a selective cut of every chosen single tree with a cut cycle estimated by users of 
100–200 years, called in Italian “taglio saltuario,” and in French “jardinage.” These 
types of high-standard forests occupied very limited areas in the parish common 
lands in comparison to the spread of all the others types of lands bearing trees. 
Largest extension was covered by wooded meadows and pasture devoted to fruit 
collection, pasture, hay making and, as well as bare areas, dedicated to the mixed 
production of hay and grazing (e.g., see the Upper Secchia Valley iconographic 
documentation). All of the 21 local taxa were subjected in 1822 to grazing rights, 
and even 17 are noted to specially produce leaf for fodder through different forms 
of treatment of the whole arboreal layer. These local land use types (column 
fourth central production of leaf fodder) consist of wooded meadow/pasture 
systems. 

Figure 2 shows that in the Upper Vara Valley, the production of leaf fodder 
is almost entirely distributed in woods with pure or mixed beech composi-
tion (Fs = Fagus sylvatica in the second column of the table) and Turkey oak 
(Qc = Quercus cerris). Moreover, green pruning (“scalvo”) practices were 
allowed  in the management of high-growing stands (“fustaie”, or selected areas 
of wooded pastures with beech or oak to produce fodder, acorns and timber, 
i.e. 1,2,5,7 in the first column of the figure). These are separately specified 
documenting the employment of shredding (“sgamollo”) and pollarding 
(“capitozza”) cuts. The production of leaf fodder and pasture is also reported in 
the local forms of wood use (first column no. 12, 14, 17, and 19) populated with 
chestnut trees, which practically formed different shapes of chestnut orchards 
(Cs = Castanea sativa) second column of the figure). It is interesting to note 
that the type bearing chestnut trees no. 17 appears mentioned as pollarded, 
although in the Consegne documentation the production of charcoal is never 
mentioned (for this correlation see paragraph 5). As we will see in following 
section, wooded pasture and meadows—as directly documented in the descrip-
tions of many wooded parcels in 1822 in Vara Valley—are currently involved 
in the exploitation of individual, scattered small fields, setting a temporary 
form of minor cereal crop growing (based on the controlled fire practice called 
“ronco”). This temporary agriculture practice [26] must not be confused with 
the slash-and-burn agriculture systems, as frequently occurs in archeological 
and geographical literature. The right to set up the temporary field (“roncare, 
campeggiare”) in the wooded commons is part of a regular cycle of cultivation 
treatments and practices, in which the crop itself is not the more important 
product; the main goal is to control the excess of organic substance and the 
invasions of shrubs and non-palatable herbaceous species due to intense graz-
ing. In these mountains, such specialization has generated many local variations 
in the use of wooded pasture. This is also the case, for example, of the so-called 
“alnoculture system,” involving a cyclical management for agricultural plots 
of small populations of gray alder (Alnus incana) (for an insight focus, see 
[34, 35]). Resulting from this discussion of the interconnection with wooded 
pasture systems, it is important to underline that—in the nearest Upper Aveto 
valley—in a slope in which “ronco” practices have been located by cartographic 
sources at least since 1720 AD—pollen analysis offers evidence that the “alno-
culture” system appears present during the middle Ages on the slope previously 
occupied by fir wooded pastures [36, 37]. 
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3. Past beech wooded meadows ecology (palynological, cartographic, 
and field sources) 

In the Ligurian-Tuscan-Emilian portion of Apennines, it has already been 
noted that fragments of beech wooded meadows appear located in correspondence 
with sheep transhumance paths in activity up to the mid-twentieth century. The 
transhumant flocks that used the summer pastures (“alpi/alpeggi”) were stationed 
(in winter) on the Tyrrhenian littoral pasture (“maremme”) or in the Po plain 
marshland (“valli”). As previously outlined, the flock movements involved conflicts 
between the mountain communities and parishes. In this frame, litigation issues on 
the borders also arose between the state entities (the surroundings leading city-states 
of Parma, Reggio, Lucca) or the local lordships that had acquired and maintained 
a jurisdiction of the grazed area. Thanks to such disputes, in different archives 
(local and central), we can find series of manuscript maps that provide evidence of 
management practices that marked the beech wooded meadows resources during 
the post-medieval age. A fine example is a view map representing the head of the 
Upper Secchia Valley—in Tuscan-Emilian eastern portion of Apennine exactly at the 
sources of the Secchia river—that shows the vegetation cover of these slopes in detail. 
It has been produced by an anonymous painter-cartographer (or possibly a local land 
surveyor that seems—in drawing this map—to prolong a late medieval tradition of 
land representation). The map—conserved in the collections of the State Archive of 
Parma—is not dated, but can easily be attributed to the second half of the sixteenth 
century (we suggest 1590 ca.). This cartographic document can offer several details 
that will now be discussed. The different forms of treatment of beech and trees 
distribution (isolated, kept in small groups or rows) are recognizable. Land-bearing 
trees show similar management forms (or cutting cycle), as those interpreted using 
1822 text on beech wooded meadows and pasture for the Upper Vara valley. In the 
water color drawing, it is possible to distinguish the presence of high-standard beech 
woodland concentrated in some stretches or patches (Figure 3) at the watershed 
level. Moreover, large portions of meadows and bare pastures appear where every 
single or small group of beech trees is represented showing a shape due to the differ-
ent cutting practices of shredding, pollarding, and coppicing (Figure 4). 

Shapes of the trees allow a comparison with the reconstruction of the woodman-
ship practices in medieval English wooded pastures [38] (Figure 5). 

As recognized in recent reviews of Italian wooded pastures [23, 39], twentieth 
century forestry handbook writers and authors—although always favorable to 
the abolition of collective rights in the woods—positively acknowledged many of 
the environmental functions of the use of these cutting and harvesting practices. 
We find field evidence of the effects of activation on the whole ecosystem observ-
ing—at the site level—fragments of the landscape of the ancient wooded meadows 
and pastures. They were found on the same slopes of the Upper Secchia Valley 
painted in 1590 map, in a site called “Prati di Sara,” in the summer of 1995 dur-
ing a field survey aiming a vegetation map production [40]. The site extends over 
low-inclination slopes between Mount Cusna (2120 m asl), Le Borrelle (1623 m asl), 
and M. Bagioletto (1758 m asl) beyond the current beech forest limit (slightly above 
1600 m asl). The site is located in a strip of subalpine vegetation that rises up to the 
highest peaks, characterized mainly by the blueberry moorland interspersed with 
alpine-like grassland. The botanical survey and measurements were carried out 
along a 20-m transect that passes through a group of beech trees and continues into 
the pasture in the dominant wind direction SSE-NNW. A summary of these first 
observations is presented in Figure 6. 

It is interesting to note that while the geographical name meaning meadows 
(“prati”) recalls the practice of mowing the herbaceous layer, it was actually still in 
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Figure 3. 
Patches of high-standard beech woodland in a landscape of bare meadow-pasture (detail of the main 
watershed of Upper Secchia Valley in a Ms map dated 1590 ca A.S. Parma, Confini, b.205/7b, dis.887). 

use here until the 1960s, as revealed from oral sources collected in the surroundings 
parishes in the early 1990s. Later, the effect of mowing has been substituted by 
ovine and bovine grazing. However, due to the gradual reduction of those herds, the 
environmental effects of grazing become thinner, until 1995 when our observation 
on the biodiversity of herbaceous layer were made. 

At the time of our survey, we found (Figure 6): isolated trees (pollarded 
beeches) (a) that characterized the vegetation of the beech meadows-pastures 
with respect to the surrounding areas consisting of bare grassland (b). The wooded 
meadow-pasture occupied most of the flat areas in 1995, where it was probably 
easier for cattle to be stationed. On this site the presence of good forage grass (e.g., 
Poa alpina, Phleum alpinum, Festuca rubra and Agrostis tenuis) increases by one-
third in areas bearing trees (a). On the contrary, the floristic composition of the 
bare meadow-pasture (b), where Nardus stricta, Festuca ovina and Avenella flexuosa 
prevail, is considerably impoverished. 

The diagram in Figure 6 represents the positive effects of the scattered pol-
larded beech trees on the herbaceous vegetation of the wooded meadow-pasture 
as recorded along a 20-m transect. In the area where the beech trees grow (a), the 
biomass of the herbs layer increases (1) (the height has been measured as an index) 
and the fodder ratio (3) (the ratio established between the presence of good fod-
der species and the total number of species detected) is tripled. In the figure, the 
graph has been duplicated in order to suggest the possible multiplication of the 
positive effects on a wider surface subjected to the beech grassland-pasture-system 
in which the single pollards showed a regular spacing of 20–22 m. This last measure 
is obtained comparing from the “fossil parcel” of beech wooded meadow pasture as 
found in the site of Rachixina (Upper Trebbia Valley) that will be discussed below. 
In particular, the situation under the pollarded beech trees (a) can be described as a 
dense and rather luxuriant lawn that prefers fresh and deep soils, whose composi-
tion exceeds the 30 species of herbaceous plants with the dominance of Festuca 

35 

http://dx.doi.org/10.5772/intechopen.86101


   
 

 
  

 
  

 
  

 
 

   
  

 
   

 
  

  

 

Silvicultures - Management and Conservation 

Figure 4. 
Beech trees distribution and shape in a wooded meadow-pasture (detail of the central slope at the spring of the 
Secchia river Valley, ca.1590 A.S. Parma, Confini, b.205/7b, dis.887). 

rubra with which other good forage grasses are associated, along with proteins-rich 
pulses. The situation observed in (b) can be described as an impoverished stage of 
(a). The herbaceous layer is sometimes dishomogeneous and the number of species 
is lower; the physiognomic aspect is that of a meadow-pasture dominated by Nardus 
stricta, a grass rejected by cattle, and with which other bad forage species are associ-
ated, while few Phleum alpinum and Festuca rubra are still found. These positive 
variations induced in the herbaceous layer—certainly known by the past users of 
the wooded pasture—are obtained through a precise distribution of the beeches, of 
their number in function of the micro-topography, of the prevailing winds, of the 
water regime and of the fire regime controlled by shepherds. As is known, Oliver 
Rackham—with which the results of the observations at the site Prati di Sara were 
discussed—used to include the environmental and production processes that were 
activated in these wooded grassland in the more general study of the historical 
ecology of savannahs with deciduous trees; a plant typology about which there is 
no doubts concerning origin due to management by fire (cfr [41]). Pollen evidence 
from the very close site of peat bog at Prato Spilla [42, 43] has shown that the 
system documented in 1995 still at work at Prati di Sara became an integral part of 
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Figure 5. 
A comparison between (on the left) the sixteenth century cutting practices (from the ASP 1590 map) and 
(on the right) the Rackham reconstruction of medieval beech wood pasture woodmanship practices: A. Stool 
Coppicing; D. Pollarding; C. Shredding [38]. 

the summer management of the higher portion of the slopes during the Lombard 
period. In the upper part of the pollen diagram, the basis of the M3 horizon has 
been radiocarbon dated to 1400 ± 45 BP, which coincides with the “Lombard Age” 
(sixth and seventh centuries AD) of settlements in the northern Apennines [32]. 
The uplands witnessed major changes in land management and settlement patterns 
during the Lombard phase, from an economy based upon woodland grazing (a 
“saltus” system, widely practiced during the Roman period) to the “alpes” beech 
wooded meadow system, in which livestock feeding is provided by herbs, hay, and 
fodder production. At the Prato Spilla site (A), the significant reduction in tree 
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Figure 6. 
Effects of the pollarded beech trees cover on the herbaceous vegetation layer of the wooded meadow at the site 
Prati di Sara (Upper Secchia Valley) [40]. 

pollen, accompanied by expansions of beech, fleaworts (Plantago sp.), and grass 
pollen reflects this change from “saltus” to “alpes” systems. Actually, the grit and 
sand layer at this horizon indicates that this change led to significant disruption of 
local soils, which in turn suggests that the established vegetation-soil associations 
were sensitive to change. It is unlikely that farming activities were ever intense, 
and they are likely to have been seasonal in the Prato Spilla area, as suggested by 
the temporary practice of “ronco” for the Upper Vara Valley multiple use system. It 
could be of interest to note that in a more recent part of the core, the pollen diagram 
cored at Prato Spilla shows a new expansion of Gramineae and Cyperaceae, in 
connection with beech pollen reduction. This possibly documents a more intensive 
use of the Alps slopes for hay making on bare areas as shown in the 1590 map of the 
individual landscape at the sources of the Secchia River and a fragment of which has 
been studied in the field at the site Prati di Sara. 

As mentioned above, past beech wooded meadows ecology has been docu-
mented both by pollen and present floristic survey at the Rachixina site located 
on the W-NW side of Mount Montarlone at 334 m asl (High Trebbia valley, GE) 
(cfr Figure 1(6)). The surveyed area is part of the common land pertaining to 
the inhabitants of the parish of Casanova in the municipality of Rovegno. The 
present tree cover consists of an aged beech coppice within the Natura 2000 
SIC IT 1331012 “Roccabruna.” Here, a parcel of ca. 700 mq of surface presents a 
population of 15 pollarded beech trees: a “relict” of the wooded meadow part of an 
Alpe no longer used since the beginning of the twentieth century [40]. The parcel 
escaped the coppice cut for charcoal production that affected the whole common 
beech forest in the 1930s [44, 45] due to conflict with a supposed private property. 
Since then, it has not undergone other uses and the abandonment has given an 
unusual form to the suffering no more pollarded trees that generated a peculiar 
circle of radical suckers [7, 46]. The herbaceous layer underlying the beech forest 
is very poor due to the heavy leaf litter deposit, and it is practically absent under 
the pollarded trees. Anyway, some traces of past herbaceous layer can be detected 
observing palynological results [44]. The pollen diagram obtained in April 2007 
by sampling a soil profile of about 75 cm shows the existence of three different 
phases attributable to variations in management of the vegetation cover [44]. The 
first and oldest phase (RAX 1)—that according to the radiocarbon dating should 
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Figure 7. 
The historical process of bio-diversification. The ecology of the site changes following the change in forest use: 
an estimate of the degree of biodiversity present in the different historical phases reconstructed by the pollen 
diagram at Rachixina site ([44], Figure 41). 

be earlier than 280 BC—have a forest cover dominated by beech in which are 
present hazel, alder, deciduous oaks, pine, and silver fir. The presence of heather 
(Erica gen.) possibly proves forest grazing practices: a landscape that perfectly 
corresponds to the “saltus” phase documented by pollen sources at Prato Spilla site. 
The second phase of the pollen diagram (RAX 2) shows the dominance of beech on 
all tree species (silver fir practically disappears) together with the highest percent-
age of pollen from herbaceous species. A marker of the adoption of the wooded 
meadow system through a process that pollens have documented also at Prato 
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Spilla site, likely the Alpe system adopted after the Classical age. It is interesting to 
note that the highest degree of biodiversity of the site is recorded during the RAX 2 
phase. The fire practices are shown on the columns of microcharcoal. The ecology 
of the site undergoes a rapid change around the first decade of 1900, when the 
main sheep transhumance from the coast stopped. A change that also affects the 
soil pH: during the centuries of use of the wood pasture, appears to be less acidic 
giving the N added by the flocks dropping. Figure 7 documents the process of 
site bio-diversification. It shows the estimate of the degree of biodiversity present 
in the different phases reconstructed through the pollen diagram. The diagram, 
on the right side, shows the result of quantitative analysis of the microcharcoals: 
a peak of concentration at a depth of 43 cm could be related to the adoption of 
the beech wooded meadow system. Subsequently, the microcharcoals testify the 
pastoral controlled fire regime of the multiple system. The RAX 3 phase has been 
compared with archival sources and the present vegetation cover of the slope 
allowing to identify the living—but disappearing—heritage of this historical mul-
tiple system in the present high environmental value landscape and its problematic 
conservation [45–48]. 

4. Field and sedimentary evidences for past fir wooded pasture ecology 

For the purpose of providing information for the implementation of policies 
concerning the future conservation through the reuse of wooded meadow-pas-
ture systems, an ecological continuity could be established following a regressive 
observation from the present site ecology tracing back to the first discontinuity. 
It appears that in Ligurian Mountains, a main general reorganization of pastoral 
resources occurred in the post-classical age. In many cases, the adoption (or, 
on the contrary, the reduction) of specific land cover and use is precisely dated 
by pollen or charcoal samples (e.g., the quoted sites of Prato Spilla, Pian delle 
Groppere, Rachixina, Pian Brogione, Moglia di Casanova, etc.). 

It is almost certain that the wooded meadow-pasture system is related to the 
common use of land and to the adoption of the new legal access to the collective 
resources that had been put in place in NW Apennines with the Lombard age 
customary law system. But each individual landscape of wooded meadow-pasture 
requires its own biographical reconstruction. On the basis of pollen and micro-
charcoals evidence, the hypothesis that a wooded pasture populated with silver firs 
(Abies alba) was already in use in the Ligurian-Emilian Apennines during proto and 
prehistoric ages has been advanced (see [49–51]). This fact could be of interest in 
pointing out the problem of the ecological continuity within the present vegetation 
cover of these archeologically reconstructed systems. 

The pollen core (Figure 8) at “Moglia di Casanova” has been sampled in a pond/ 
peat bog site, located in the common land of the mentioned parish of Casanova di 
Rovegno on the watershed between the Trebbia and the Aveto Valleys. The collapse 
of Abies spp. percentages recorded in the pollen diagrams obtained in this watershed 
(Moglia di Casanova site and Mogge di Ertola site) dates at the Roman Age; while in 
other sites of the Aveto valley (Lago Riane and Prato Mollo), the substitution Abies-
Fagus appears to be much older (4000 and 3000 BC, see [51–53]). The “Moglia di 
Casanova” peat bog site offers another significant pollen evidence: fir trees present 
during the Bronze Age were affected by a clearing phase which resulted in an open 
wood pasture rather than a closed forest [49]. Gillian Cruise, thanks to the increase 
in the pollen of Composite, Gramineae, Cyperaceae, and minor occurrences of 
Liliacee, Melampyrum, and Rhinanthus, suggested an important phase dating back 
to the Bronze Age of permanent pasture in (or between) the fir woods. The presence 
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Figure 8. 
Pollen diagram cored at “Moglia di Casanova” pond/peat bog site ([49], modified [7]). 

of Avena (oats) pollen in this context had also suggested temporary small-scale 
fields in woodland clearings and glades, allowed by the functioning of a multipur-
pose system [7, 49]. Was in pre Classical Age the silver fir population managed as 
a multipurpose system similar to the local system documented in medieval and 
post-medieval ages? 

In fact, at different sites of this Trebbia-Aveto watershed, silver fir continued to 
be present even during medieval and post-medieval ages. An interesting example 
comes from the site of “Pian delle Gròppere” (close to Moglia di Casanova), at 
1250 m asl, where archeological documentation indicates the presence of silver fir 
in the arboreal vegetation during the Early Middle Ages in the context of clearance 
cairns for temporary fields. The abundance of juniper and fir charcoals frag-
ments found in the basal stratigraphic unity (US) of the excavated stone mound 
(cairns = dial. “groppere”) indicates, in fact, an episode of fire dating back to 
640–770 AD; probably fire practices for agricultural purposes (early medieval prac-
tice of temporary agriculture on a wooded soil with controlled fire, called “ronco” 
in medieval and post-medieval texts [26, 54–57]). 

Sporadic silver fir trees are present in continuity with the medieval silver fir 
population on the same slopes of the Upper Trebbia Valley during the nineteenth 
century. Textual sources help: Alberto Nota, a deputy in the administration of 
newly established “Provincia di Bobbio” of the Kingdom of Sardinia in 1822, 
quoting the trees present in the Casanova mountains, wrote: “they are seen in that 
surroundings also firs trees which are no longer found in the Bobbiese, although 
from the old buildings it is recognized that it was once a great use of such wood 
for construction” [7]. Large scale maps made by military staff in the first half of 
the XIX century are important documents to reconstruct local land use; on these 
slopes, the abbreviation “BP”, that means “wooded pastures” (“Bosco pascolato”), 
was used by the topographers to indicate the importance and extension of this 
system. Although referred mainly as beech wooded pasture [29, 46, 58]—probably 
it includes sites of the existing silver fir population. Could an ecological continuity 
be established concerning the present silver fir population in the nearby Upper 
Ceno-Nure valleys? Actually, in the botanical literature, the present living popula-
tions of silver fir at the site of “Tana di Monte Nero,” between the Ceno and Nure 
valleys, at an altitude of about 1650 m asl, are considered to be relics. It is not due 
to twentieth century forestry plantation policy, but rather presenting a biological 
continuity with the “ancient” populations, as well as with the nearby few individu-
als of mountain pine (Pinus mugo Turra) [59]. These silver fir populations located 
around Mount Nero had already been described by an eighteenth century surveyor 
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[60] during his itinerary exploring the economic resources of Piacenza’s mountains. 
In the summer of 2005, a field visit part of the “Wetlands Archaeology Project,” 
a regional research project on wetlands of Liguria considered as cultural heritage 
sites [61–64], permitted the attribution of the oldest surviving firs aged between 
200 and 300 years confirming the continuity of the observed population. On 
M. Nero, a rare Apennine fragment of ancient pasture with silver fir is so present, 
in continuity with the historical populations. The interest of this area is exceptional 
from an historical ecology and archeological point of view. Indeed, comparisons are 
possible with the “fossil” fir trees conserved in many wetlands sites located in the 
Trebbia-Aveto Upper valleys, and in particular the site of “Mogge di Ertola.” This 
site preserves several waterlogged trunks buried in the peat, mainly of silver fir and 
beech. Excavation showed that the trees fell into the peat bog approximately 4000 
BP. Some of the dated tree trunks bear marks of fire and shredding practices. The 
trees at the “Tana di monte Nero” site present a browsing tree line (whose inferior 
branches still have a scorching line). Thanks to the presence at the easily accessible 
site of this living specimens and recently deceased specimens, it is possible to make 
detailed ecological observations that also analyzes the particular “candelabrum” 

Figure 9. 
Tana di Monte Nero, Upper Ceno Valley, Bedonia, q. About 1650 m asl: one of the living “ancient” white firs 
that populate a surviving strip of wooded pasture (A. Cevasco, 13.08.2005). 
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morphologies (Figures 9 and 10); those with more vegetative apexes had probably 
been chewed during the trees younger years. 

The most important observation is represented by lateral swellings of reaction 
tissues due to the practice of shredding adult trees in order to collect branches for 
fodder (Figure 11A and B): this feature, due to the repeated cutting scarf, can be 
compared with those found on the Bronze Age silver fir trunks of Ertola. It is a well-
known feature to the local woodmen still practicing the cut of lateral branches (dial. 
“skravaa”/shredding) in the turkey oak wooded pasture (the repeated cutting scarf 
“husks” called dial. “bucci”). 

Figure 10. 
Tana di Monte Nero, Upper Ceno Valley, Bedonia. About 1650 m asl: bi-secular dead specimen of silver fir 
presenting a candlestick shape. Possibly an effect of grazing during his youth (R. Cevasco, 13.08.2005). 

Figure 11. 
(A) Tana di Monte Nero, Upper Ceno Valley, Bedonia, q. 1650 m asl: detail of the lateral swelling/reaction 
tissues (“husks”) in a living silver fir (effect of shredding) (D. Moreno, 13.08.2005). (B) Reaction tissues in a 
sub-fossil bronze age silver fir from the Mogge di Ertola site [52, 65]. 
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Information collected in Bergamo Alps—Central Alps Chain—would confirm 
the presence of “bucci”/scarf also in the grazed silver firs of Val Brembana, thanks 
to oral sources that experienced direct observation of the cyclical shredding of 
the lateral branches of the silver fir (production of fodder) and its environmental 
effects (lighter) on the herbaceous layer. A first survey (M. Calegari, personal com-
munication) conducted in Schilpario (Val Brembana) has revealed, in fact, that still 
in the years 1950–1960, silver fir populations were subjected to “scalvo” (dial. = 
shredding) by shepherds. For a reference to a similar practice and similar produc-
tion in the late nineteenth century Savoy Alps, see [66]. 

Also the cored site of Pian Brogione is part of the common land of the parish 
of Casanova: the pastoral resources of the slope where disputed since the end 
of eighteenth century by the inhabitants of the adjoining Fontanigorda parish 
[26]. The core section (between 74 and 174 cm) proved the abundance of silver 
fir trees during fourteenth to seventeenth centuries continuously living in the 
site from the Middle age population. The expansion of the chestnut from c. 1650 
to c. 1800 appears to occur at the expense of the previous landscape classified 
as silver fir wooded pasture [67]. Actually, the curve of the presence of fir trees 
drops to zero exactly when the chestnut population appears. There are high levels 
of microcharcoals in this period, which are probably associated with controlled 
fire that reduces Ericaceae in favor of silver fir “savannah.” In addition, higher 
levels of microcharcoals associated with clayey silt with gravel indicate that there 
was active erosion of the slope [55]. It is likely that the high level of charcoal and 
erosion correspond to episodes of cultivation in fir wooded pasture of savannah 
type, which appears in these slopes during the Early Middle Ages (640–770 AD) 
as indicated by the study of charcoal and soil stratigraphy at Pian delle Gròppere 
(1250 m) [7, 55, 57, 67]. A Natura 2000 project has been developed in the com-
mon land of Casanova and specifically in the site of Pian Brogione in order to 
reintroduce experimentally the use of controlled fire to examine the effects on 
local historical biodiversity and as a tool for reactivating the wood pasture system 
[20, 67]. 

5. Post-medieval beech wooded pasture: first records from charcoal 
hearth soils 

Located in the Colline Metallifere district (Tuscany—Italy), Montieri (as well as 
many other settlements in the area, for example, Gerfalco, Massa Marittima, etc.) 
has been an important mining area for century. During the Middle Ages, mine-
workings were especially concentrated on exploiting deposits of mixed sulfides of 
copper, lead, and silver, used for coin production. Since the 1980, several archeo-
logical investigations (for a bibliographic summary see recent papers: [68–73]) 
have demonstrated the important role of these activities in the development and 
transformation of local settlement and economic systems until the fourteenth 
century, when the metallurgical economy gradually collapsed. As demonstrated 
by recent environmental resources archeology research [22], in the post-medieval 
age, the wooded resources of Montieri appears to have been exploited in a multiple 
land use systems based on pasture that characterized this area until the nineteenth 
century. Investigations have been carried out on the Poggio di Montieri (the hill 
where the village of Montieri is located) in order to achieve a realistic insight of 
the past practices of woodland resources uses and of the historical and environ-
mental dynamics which affected this area. Using a regressive and multi-proxy 
approach, it was possible to characterize the historical ecology of the ancient beech 
wooded pasture and past land management practices. It has been possible linking 
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archeological survey, anthracological, and dendro-anthracological analyses with 
historical texts and cartographic information concerning charcoal hearth soils. 
According to textual sources, between the sixteenth and eighteenth centuries, the 
Poggio di Montieri was characterized by the presence of a multiple land use system 
based on a complex ovine, caprine, cattle and pig rearing system. These activi-
ties were strongly integrated with chestnut growing, viticulture, and agriculture 
(wheat, flax and hemp). Access rights to these resources were expressly regulated 
by time and planned (i.e., collective use, reserve, emphyteusis, etc.) by local bylaw. 
Texts described a complex environmental resource management system commonly 
used in Poggio di Montieri, named “bandita,” which consisted of a temporary 
renting of common land that was mainly used for grazing. The pig rearing clearly 
had great importance in the woodland resource management: in the Montieri 
“bandita” system, a mixing of chestnut wood and oak trees (most of all turkey 
oak and English oak) is commonly defined—in sixteenth and eighteenth century 
documents—as “bandita di janda” namely bandita of/for acorn. Using the infor-
mation provided by textual sources, woodland management practices can also be 
identified: for example, in the studied area collecting branches from the chestnut 
tree was forbidden but only during the period of the chestnut fruit harvest (start-
ing in September until February) and so as for leaves collection or burning (in 
fact leaves were used for fodder). This multiple land use means that, for example, 
the chestnut grove could be subjected, in different periods of the year, to different 
practices: chestnut harvest, pruning (cutting non-interesting branches), collection 
of the leaves (fodder production), temporary sowing of cereals, grazing, and use 
of controlled fire (to encourage the re-growth of the herbaceous layer useful for 
grazing). These included pig pannage in oak and chestnut woods. This system was 
also commonly applied to beech wood, vineyards, and cultivated fields accord-
ing to their respective uses. However, the “bandita” system gradually disappears 
between the end of eighteenth century and the beginning of nineteenth century. 
Indeed, in this period, general changes in the political, economic, and social pat-
terns in Tuscany, left the way open to land privatization causing the legal end and 
subsequent erosion of the local collective land management system and practices 
[30, 74]. Signs of the last beech wooded pasture can be detected on the upper part 
of the Poggio di Montieri hill (between 1051 and 900 m asl): here, present vegeta-
tion stand is characterized by a high beech wood showing evidence of past coppic-
ing and shredding (Figure 12). 

Archeological evidence of the past beech trees management practices in the 
“bandita” system is concealed in the charcoal hearth soils discovered on top of 
the Poggio di Montieri hill (for an in-depth study of archeological and anthra-
cological studies related to charcoal hearth soil at Poggio di Montieri see [22]). 
Anthracological and dendro-anthracological analysis has been conducted on C-46 
site (one of the 80 charcoal hearth soil found in different areas of the Poggio di 
Montieri hill) located in the present beech wood at 1000 m asl (Figure 13). 

Stratigraphic observation shows the presence of one charring phase (testified by 
a dark layer of 25 cm thickness) started between 1724 and 1815 AD (Table 1). 

Figure 14 shows the percentage of wood species found in C-46, while Figure 15 
shows the results of the diameter quantification (for the method used in this research 
see [75–77]). Finally, Figure 16 shows the results of a dendro-anthracological 
analysis intended to gain information on wood condition before carbonization (i.e., 
presence of fungal hyphae, anatomical deformations, etc.) [78–82]. 

The C-46 charcoal fragments corpus (sum of 102 fragments) is largely domi-
nated by beech (Fagus sylvatica) reaching 83%, followed by Common hornbeam 
(Carpinus betulus) (8%), field maple (Acer campestre) (5%), juniper (Juniperus sp.) 
(3%), and wych elm (Ulmus sp.) (1%). Juniper has been indicated as evidence of 

45 

http://dx.doi.org/10.5772/intechopen.86101


  
  

  
  

 
 

 

 

 
 

 

Silvicultures - Management and Conservation 

Figure 12. 
Ancient shredded beech in the Montieri hill (V. Pescini 21.03.2017). 

charcoal burning practices, as it was probably used for covering the charcoal kiln 
structure; this evidence fits perfectly with the hypothesis of a past savannah-type 
ecology for this site (according to [24]). The 36% of fragments show bark while 
a hyphae contamination is poorly represented. Radial cracks are scarce as well as 
their frequency per cm2 indicating a probable use of dry/seasoned wood. This can 
be related to the greater use of good state branches (i.e., no use of rotten wood). 
It could also be of interest to note that the prevailing cutting season is summer 
(41%): the precise time characterizing the fresh fodder production (the cutting 
season are as follows: Spring: 16%; Summer: 41%; Autumn: 8%; and Winter: 35%). 
Anthracological and dendro-anthracological analyses reveal the use of beech 
branches for making charcoal. The C46 site provided evidence—when informa-
tion are contrasted with coeval textual and historical map contents—of a wooded 
pasture with a scattered beech population. Probably, branches used for charcoal 
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Figure 13. 
General view of charcoal hearth site 46 (C-46) in the beech wood (V. Pescini 21.03.2017). 

Table 1. 
Radiocarbon results with description of the dated charcoal fragment. Dated charcoal fragment come from the 
bottom of the charcoal layer. 

Figure 14. 
Anthracological results. Graphical representation of the percentage of the species found in the C-46 charcoal 
hearth soil. 

production derived from shredding practices: leaves were used for animal fodder or 
bedding and branches were burned to make charcoal. This system was documented 
at the Poggio di Montieri site since at least the sixteenth century, and the conse-
quences of an intensive pastoral land use must be considered. 

A similar beech wood management system has also been detected at 
Urbiarrate, in the Basque Country in Spain. This research is included in a wider 
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Figure 15. 
Results of the wood diameter studies attesting a dominance of small wood diameters. 

Figure 16. 
Dendro-anthracological results. For hyphae results: degree 0 = missing feature; degree 1 = rare feature; and 
degree 2 = common feature. 
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Marie Curie project (2015–2016): “ARCHIMEDE—Archaeology of Commons: 
Cultural Heritage and Material Evidence of a Disappearing Europe.” It involves 
different laboratories such as the Research Group of Cultural Heritage and 
Landscapes (GIPYPAC—University of the Basque Country), the Laboratory of 
Environmental Archeology and History (LASA—University of Genoa), and the 
FRAMESPA Terrae Laboratory (University of Toulouse Le Mirail). This project 
aimed to connect structures and forms of the possessory actions and the rights 
of use on public lands known through multiple sources (i.e., toponymy, text, 
cartography, etc.) with archeological evidence, including those recognized by 
historical ecology and sedimentary sources (palynology, anthracology, etc.) 
[83, 84]. One of the case studies of this project was Urbiarrate (UTM 30 N 
ETRS89—Lat. 42.9640769; Long. 2.3690675) in the municipality of Oñati in the 
Gipuzkoa province. Currently, this area is mainly occupied by pastures (used for 
sheep, cattle and equine grazing), mountain meadows, moors, and acidophilous 
beeches managed as high-standard woods. Some areas have been subjected to 
repopulation of coniferous species, i.e., Austrian pine (Pinus nigra Arnold), 
Douglas fir (Pseudotsuga menziesii Mirb.), and larches (Larix spp.). This area 
was subject in the past to a land management system providing a collective 
use of environmental resources, but at the same time, forms of temporary 
appropriation by private social actors, through the establishment/exercise of 
the so-called “seles.” Seles are defined and circumscribed spaces inserted within 
the common lands and linked to specific uses that were, at least in the post-
medieval period, the subject of various conflicts and which today are mostly 
privatized ([85, 86], in [83]). Archeological investigations were carried out 
inside the beech forest, in an area of about 1.4 hectares and included between 
1200 and 1000 m asl, highlighting the presence of a dozens of charcoal hearth 
soils of different size (minimum 3–4 m of diameter and maximum 6–7 m). 
Two charcoal hearth soils (C-1700 and C-7000) were subjected to stratigraphic 
and anthracological analyses, revealing four charcoal layers identified and 
interpreted as different charring phases (the succession between dark layer and 
red/yellow clay layer show phase of production and subsequent abandonment) 
(Figures 17 and 18). 

Two radiocarbon dating were made, one for each charcoal hearth soil (see 
Figure 18 for the stratigraphic sequence and location of the dated charcoal frag-
ments) in order to have a chronological range that indicates the first carbonization 
activities and the last ones (Table 2). 

Figure 17. 
General view of charcoal hearth soil C-7000 (V. Pescini 21.09.2016). 
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Figure 18. 
Charcoal heart soil section. On the left: C-7000. On the right: C-1700. Red point indicates the dated charcoal 
fragment (V. Pescini 21.09.2016). 

Site Acronym Taxa Depth 14C BP 14C AD (calibrated; 2σ) 

Urbiarrate UR15_1 Fagus sylvatica 
(branches) 

10/15 cm 150 ± 35 1665–1785 AD (46.6%) 
1795–1895 AD (31.5%) 

1905–… AD (17.5%) 

Urbiarrate UR15_2 Fagus sylvatica 
(branches) 

60/70 cm 275 ± 50 1465–1680 AD (84.7%) 
1760–1805 AD (8.3%) 

1935–… AD (2.4%) 

Table 2. 
Radiocarbon results showing different phases of charcoal production from the post-medieval period up to the 
nineteenth century. 

The anthracological spectrum shows a very precise image in both charcoal 
hearth site: 90% of the analyzed fragments correspond to beech, while the remain-
ing 10% is represented by indeterminable fragments (too vitrified, deformed, etc.). 
Diameter measurement made on the most recent charcoal layer (US 7001) reveals 
the use of small and medium size log (Figure 19). Figure 20 shows dendro-anthra-
cological results made on US 7001. 

Only 5% of the charcoal has bark; wood cut was made during winter. 58% of 
the total charcoal does not have radial fracture: dried wood seems to be the most 
used (testified also by the absent of cellular collapse). 52% of the total charcoal has 
only few hyphae, so wood was scarcely attacked by mushrooms. Thanks to these 
information, it is possible to hypothesize the use of beech pruning wood (i.e., 
pollarding and shredding) in a multiple beech wood management system, which 
provides the contemporary presence of grazing and charcoal production. An 
evidence of this practice is still visible in the bearing of some old beech specimens 
(Figure 21). 
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Figure 19. 
Results of the wood diameter studies attesting a dominance of small wood diameters. 

Figure 20. 
Dendro-anthracological results. Percentages are calculated on a sum of 91 charcoal fragments. For hyphae 
results: degree 0 = missing feature; degree 1 = rare feature; and degree 2 = common feature. 
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Figure 21. 
Ancient shredded beech at Urbiarrate Gipuzkoa province (A. Stagno 21.09.2016). 

6. Conclusions 

There is an urgent need to address the problem of Mediterranean woodlands: 
in the last decades, the idea of rewilding and afforestation in rural areas to replace 
abandoned agricultural lands has been put into practice in several parts of Europe 
despite some criticisms. Ecologists, such as [87, 88], discussed the idea of a pristine 
“natural forest” across the continent, suggesting the presence of a shifting mosaic 
of open areas, patches of mature trees, and patches of regeneration. Moreover, as 
a consequence of rural depopulation and land abandonment, Mediterranean and 
Alpine areas have been subjected to a rapid spread of spontaneous woodlands. 
While some scholars value this process as a welcome return to a past before the 
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agricultural and pastoral human activities started to manage the land, others 
consider that the new woodland disguises the loss of traditional woodland knowl-
edge and the reduction of biodiversity associated with pastures and meadows [20, 
89]. In the case studies presented above, the medieval and post-medieval history of 
the wooded resources of the Mediterranean mountains appears to be dominated by 
animal production; a complex agro-sylvo-pastoral system concealed by the devel-
opment of nineteenth and twentieth century forestry sciences and allied forestry 
law regime that bring the end to the customary regime, which was used to regulate 
woodland and commons resources access. 

Thanks to the research presented in this chapter, some observations can be made. 

1. If we abandon the models of interpretation of the structural ecology—where 
the reference is to an untouched, pristine ecosystem—and adopt the perspec-
tive of historical ecology, an unsuspected historical dynamic of transforma-
tions processes (intensifications/abandons, bio-diversification, etc.) that have 
affected Mediterranean mountain woodland resources systems emerges. As a 
consequence, the importance of past economics relating to a number of differ-
ent local farming/breeding systems can be revealed, applied in their manage-
ment as is the case of wooded pasture-meadows systems. This evidence can 
have a great significance in the identification and managing of many aspects 
of the present landscape and resource heritage. For example, for the rural and 
the gastronomic heritage of an area, discarding the ambiguous concept of a 
bio-cultural heritage. 

2. The recent development of the Environmental Resource Archaeology (ERA)— 
an environmental archeology that includes the historical ecology regressive 
approach—requires precise historical models for the understanding of the 
past functioning of resources system. Conversely, it offers documentation 
that enables the geographer to identify the historical practices of production 
and activation coupled with the management system of pastoral resources. 
Generally, a new historical understanding of the evidence produced by field 
research is possible by assuming ERA procedures. On the other hand, the 
contrast between sedimentary sources (field sources) (palynology, anthracol-
ogy, archeozoology, etc.) allows a “realistic deciphering” of the content of the 
texts themselves. 

3.Comparing sources is apparently an obvious methodological achieve-
ment of multidisciplinary research, but it is exclusively possible through 
the adoption of a local, topographical, observation scale both for the 
environmental and for the social context network as suggested by the 
microhistorical approach. Unfortunately, this is a choice that does not seem 
desirable in the fields of cultural geography and history [16]. Cultural 
history (and geography or historical-cultural geography) offered for years 
effortless—but highly misleading—generalizations based on a rather sym-
bolic or metaphorical “cultural decipherment” of evidence and from the 
perspective of a global scale history. Cultural history and geography have 
a real difficulty in coping with and assimilating developments in historical 
ecology [90]. 

4. Local systems for the production and activation of the Apennine wooded 
resources are (agro-sylvo-pastoral) multiple systems. During the customary 
regime—until the adoption of the Forestry Codes and Civil Codes of laws in 
the mid-nineteenth century—fodder production was therefore ubiquitous in 
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agricultural and wooded use of land. Specialized forms operating with particu-
lar production/control practices have existed to achieve an intensification and 
improvement of the mere fodder production of adding hay, grass, and fruits 
for human and animal nourishment, as is the case of wooded meadows and 
pasture discussed in this chapter. 
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Chapter 3
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Abstract

The activity of pollarding Fraxinus angustifolia L. is one of the most singular in
the Guadarrama piedmont, Madrid. This treatment generates a patrimonial land-
scape of great interest and identity. The main aims of this work are to determine the
surface covered by Fraxinus angustifolia L.; its conservation state and structure; the
main variables that influence its distribution; and the elaboration of a typology. We
start with the historical construction of these forests (from the eleventh century
until the present moment). Some of them are excellent examples of pollard forests, 
thanks to the traditional regulations based on regional codes and byelaws and on
a rational exploitation from some owners. Then, we analyse the physical determi-
nants of this forest distribution. We establish a typology in which we consider the
surface soil moisture, accompanying species, slope, morphostructural unit and 
type of property. Fraxinus angustifolia L. is, due to its narrow dependence of the
existence of water, an indicator species of climate change and therefore vulnerable
to the increase in temperatures and its consequences. Furthermore, its value as
cultural heritage and the need for its conservation for its silvicultural values are
highlighted.

Keywords: Fraxinus angustifolia L., silvopastoral system, pollard, cultural heritage,
surface soil moisture

1. Introduction

Pruning and pollarding of tree species constitute an activity that has existed in
European forests for centuries. Pruning and pollarding of tree species constitute an
activity that has existed in European forests for centuries. Although pruning is still
a frequent silvicultural practice, in some areas, some species are currently no longer
pruned and there has been a decline in other uses that had been implemented in
forests, which played a vital role in shaping their silvo-structures [1–3]. This pruning
responded to different objectives, among these, production of wooden beams, char-
coal, firewood, timber for ships, leaves for fodder, etc. All these activities were tightly
controlled by traditional regulations [4]. These coppice forests present an “aerial”
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morphology [5]. In general terms, among the formations in which these practices 
were abandoned, we can highlight forests of oak (Quercus pyrenaica Wild., Quercus 
robur L.), birch (Betula ssp.), holly (Ilex aquifolium L.), and Holm oak (Quercus ilex 
L. subsp. ballota (Desf.) Samp.) [6]. Consequently, numerous tree species, generally 
deciduous ones, have been subjected to this traditional management regime. 

In order to accurately interpret the evolution of European forests, especially in 
the south, anthropogenic disturbances, as well as the development thereof over 
time, must be taken into account. This can involve erroneous interpretations of the 
patterns and processes observed in forest ecosystems [7–9]. Specifically, pollarding 
has constituted a fundamental part of rural economies in much of Western Europe, 
and it also shapes a landscape of great cultural, aesthetic, and identity-related value 
that has lasted up to the present time as a result of the persistence of these practices 
[10–14]. Pollarding became widespread in many of Europe’s forests and agricultural 
and rural environments, from the British Isles to Romania and from Scandinavia 
to the Mediterranean basin, and evidence of pruning in the different agro-forest 
landscapes can still be observed [5, 15–17]. 

Many studies on Fraxinus ssp. in Europe have been conducted in relation to the 
taxonomy and the ecological characteristics of Fraxinus excelsior L. [18–22] and to 
the role it plays in maintaining biodiversity [23, 24]. Nonetheless, few studies on 
Fraxinus angustifolia Vahl. have addressed the relevance of this species in the western 
Mediterranean’s agro-forest landscape. The centre of the Iberian Peninsula houses 
one of Europe’s densest formations of Fraxinus angustifolia [25]. These forests are 
currently conserved as dehesas, mainly presenting tree and herbaceous strata associ-
ated with secular livestock farming which to the present day still involves pollard-
ing. It is precisely this dehesa landscape that characterises the formations of Fraxinus 
angustifolia in the Guadarrama mountains of Madrid. These dehesas formed mainly 
(sometimes exclusively by Fraxinus angustifolia) are really unique because of their 
main species and their territorial concentration and differ from the best-known 
dehesas of the South and West peninsular, usually populated by Quercus suber and 
Quercus ilex. Pollarding can be conducted twice during the year: in wintertime, less 
habitual and intended mainly for firewood production, and at the end of the hot 
season, when pastures are parched, in order to provide fresh fodder for the livestock 
immediately after pruning. This endows the tree with a unique appearance, with 
stems up to 2 m long which become wider at the top due to the scarring where they 
are cut. This pruning system gives rise to dehesas, dotted with old trees presenting 
a cabeza de gato (cat’s head) morphology. Notwithstanding, this structure is not 
homogeneous because these large stands alternate with young stands and flooded 
areas. This agricultural landscape also comprises pastures growing in the herba-
ceous stratum. These formations exhibit a certain degree of variety based on gradi-
ents of moisture, with xeric species (dense, high-cover pastures dominated by Poa 
bulbosa L.), on relatively moist (pastures of Agrostis castellana Boiss. and Reuter) or 
temporarily flooded (moorlands of Nardus stricta L.) terrain [26, 27]. This whole 
mosaic, dominated by pollarded trees, makes up an open dehesa forest formation. It 
presents a high biodiversity of energy-rich pastures on flat or slightly sloped terrain 
and in turn constitutes one of the most emblematic traditional landscapes on the 
southern slopes of the Guadarrama mountains. 

Interestingly, Fraxinus angustifolia plays a significant role in the areas close to the 
villages, known as ruedos in the Mediterranean world. This space mainly involves 
smallholdings delimited by stone walls and hedges, which are subjected to intensive 
cultivation; they are habitually irrigated and therefore permanently moist practi-
cally throughout the year. In this environment, the most common tree species is 
the ash (Fraxinus angustifolia L.). This landscape comprises hedgerows in which 
the trees and the ash in particular play a relevant role, both within and around the 
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perimeter. It is a fragile landscape, endangered by intense processes, mainly urban-
isation and the abandonment of agriculture and livestock farming, factors which 
cause the loss of much of these lands [28]. 

Furthermore, in these forests, many associated values are recognised, not only 
in relation to the biodiversity and the ecological elements they contain but also to 
the culture and identity-related values and those referring to aesthetics, perception, 
productivity, and history. Civil society promotes numerous initiatives emphasis-
ing the heritage-related values of pollarded landscapes or of unique examples of 
pollarding: the Woodland trust (http://www.woodlandtrust.org.uk/), the Veteran 
Trees Initiative (UK.), The centre Européen des trognes in France (http://www. 
maisonbotanique.com/centre-europeen-trognes.php), the Vetree European 
Project (Veteran Tree Network, https://vetree.eu/es/page/10/), etc. In Spain, we 
can highlight the initiative “Chopo Cabecero (Pollarded Populus). The Identity of 
a Landscape”, implemented by the Centro de Estudios del Jiloca—the Jiloca Study 
Centre (http://www.chopocabecero.es/). 

The present research aims to provide more in-depth knowledge of dehesas 
of pollarded Fraxinus angustifolia in the centre of the Iberian Peninsula and to 
elucidate the origin and genesis of these formations on the southern slopes of the 
Guadarrama mountains; to demarcate and map the area they occupy; to character-
ise and to establish the typology of the masses delimited and lastly, to identify their 
main values and the threats they face. 

2. Methods and study area 

2.1 Methods 

The study was developed in four methodological phases in order to establish the 
area covered by Fraxinus angustifolia, to analyse its state of conservation and forest 
structure, to determine the main variables influencing its distribution and lastly, to 
establish a typology. 

In the first phase, we conducted a search for bibliographic and digital informa-
tion at different scales, and we analysed documentation in digital historical archives 
(Archivo PARES: http://pares.mcu.es/) and municipal archives. As sources of basic 
cartographical reference, we employed the Inventario Forestal de la Comunidad de 
Madrid—Madrid Regional Govt. Forest Inventory (Consejería de Medio Ambiente— 
Dept. of the Environment), the Mapa Forestal de España—Spanish Forest Map, 
the habitats considered in Directive 92/43/CE, and the Mapa de Terreno Forestal de 
la Comunidad de Madrid – Madrid Regional Govt. Map of Forestland. As comple-
mentary sources, we employed the MDE LIDAR (Instituto Geográfico Nacional— 
National Geographic Institute), the Madrid Regional Govt.’s available planimetry at 
a scale of 1:5000, the Catastro de Rústica—Rustic Land Registry (Dirección General 
del Catastro—General Land Registry Dept.), and the orthography at a scale of 
1:5000 (IDE of the Madrid Regional Govt. available through WMS). 

In the second phase, we established the criteria for identification, correction, and 
incorporation of enclosures containing ash trees. This enabled us to identify the ash 
forests that were not defined in the cartography to maintain the pre-existing ones 
and to eliminate those that could no longer be considered as such. We bore in mind: 

• All the areas included in the Iberian Mediterranean Ash Forests of Fraxinus 
angustifolia and Fraxinus ornus 91B0 (Directive 92/43/CEE), eliminating riparian 
forests with excessively regular widths. In these areas, we verified in the field the 
absence of ash trees and excluded the areas dominated by riparian vegetation. 
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• The polygons classified as ash forests, ash tree dehesas, and a mixture of ash 
trees with deciduous species from the cartography of the Mapa de Terreno 
Forestal de la Comunidad de Madrid—Madrid Regional Govt. Map of 
Forestland. We also included polygons in which Fraxinus presented values of 
30% or others coinciding with hedgerows and wood pastures. 

• Riparian ash forests that presented continuity with larger masses or hedgerows 
with presence of ash trees. 

• We did not take into account the riparian ash forests; however, we did estab-
lish criteria for differentiating them. For this reason, we employed the basic 
hydrographic network from the MDT 100 × 100 to define a 100 m buffer zone 
(Public Water System); we conducted an individualised review of the areas 
that remained within the buffer zone or those that were situated very close 
to it. This enabled us to include those that presented continuity with other 
polygons of ash forest or those that, although they formed part of the riparian 
vegetation, encroached uphill or had become meadows or plots of dehesa land. 

The third phase consisted of designing different itineraries combining the orthog-
raphy at a scale of 1:5000 and employing the LIDAR Digital Elevation Model (0.5 m) 
and the available forest cartography. We selected the tracks considering geographic 
area: Northeast, Centre and Southwest, and abiotic (physiography and lithology) and 
forest (type of forest structure) conditioning factors. These transects enabled us to rec-
tify and incorporate new data into the cartographic information sources of reference. 

In the final phase, we estimated the different variables intervening in the localisa-
tion of the ash forests, reducing these to three: slope, morphology of the terrain, and 
surface soil moisture. We obtained the slope directly from the LIDAR model, sim-
plifying it in order to operate it in three categories (low: <5%; moderate: 5-10% and 
medium>10%). Curvature, derived from the MDE LIDAR, was classified into two 
categories: 1 (concave lands) and 2 (convex lands). Finally, for moisture, we differ-
entiated three typologies: moist, semi-moist, and dry. In the latter case, we applied 
particular methodological criteria. We first analysed the images from Sentinel-2 in 
the months of May, June, and July (clear contrasts between moist and dry areas), 
choosing as the optimum image the one from July 3, 2015. We extracted data on 
surface soil moisture using the band combination that was proposed by EOS DATA 
ANALYTICS (2017) and reclassified into four intervals for subsequent vectorisation. 

With the aim of establishing a valid typification, we analysed the three variables 
obtained and conducted a grouping process using the software ArcGIS 10.3 (ESRI) 
Grouping Analysis tool. We verified the reliability of the results by means of a stepwise 
or relational analysis with the exploratory regression algorithm of the same software. 
We calculated the results following the euclidean distance method, avoiding sub-
algorithms, which provide excessive weight to geographic proximity. The informa-
tion was simplified until four types were established. To this, we added the cohort 
of species accompanying each type (based upon the Madrid Regional Govt. Map 
of Forestland), differentiating: monospecific ash forests, with Quercus pyrenaica or 
Quercus ilex subsp. ballota, with different types of scrublands or mixed with different 
deciduous species. Finally, in order to provide an understanding of the distribution of 
Fraxinus angustifolia in the area, we intersected the types with the morphostructural 
units identified. In this case, as a reference we employed data from [29, 30] differenti-
ating three groups: horst, tectonic basins and depressions and piedmont1. 

1 Based on an initial classification in which 6 types were differentiated: massif horst and slopes, massif 
horst and summits, medium-sized horst and slopes, tectonic basins, depressions and piedmonts. 
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Figure 1. 
a) Fraxinus angustifolia density in Europe according to [25]. b) Localisation of the study area on the Iberian 
Peninsula. c) Distribution of the Fraxinus angustifolia forests in the study area. Own design. 

2.2 Study area 

The area chosen is located on the southern slopes of the Guadarrama mountains, 
where Fraxinus exhibits one of its finest and southernmost representations in Europe 
and in the Iberian Peninsula (Figure 1). Specifically, we studied 49 municipalities 
presenting a total area of 198,300 ha. In this sector, the morpho-structural guidelines 
condition the layout of the relief, which is based on a tectonic system running in the 
northwest-southeast direction [29–31]. The physiography is characterised by horst 
(at approx. 2000 m) and graben (from 900 to 1000 m). Lying within the latter, both 
on the periphery and between summits are tectonic basins and depressions. The 
dominant materials comprise granitoids and metamorphic rock fields occasionally 
interrupted by calcareous-marly outcrops. The climate is continental Mediterranean, 
characterised by hot and dry summers, an average precipitation slightly higher than 
650 mm annually, concentrated in autumn and winter, and average temperatures 
ranging from 12 to 14°C. In this sector, Fraxinus angustifolia L. occupies 20,591 ha of 
the more accessible zones containing tectonic basins, depressions and gentle slopes, 
on soils with little or no surface hydric deficit. These morpho-hydrological condi-
tions give rise to the aforementioned rich pollarded livestock-farming silvosystems 
that are highly appreciated for their productivity. 

3. Evolution, origin, and historical background 

3.1 From the forest mass to the initial uses (eleventh to fourteenth centuries) 

The gradual sedentarisation and growth of settlements during the reconquest 
against Islam (mid-twenty-first century) gave rise to the first production-oriented 
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forest management based on pruning. Specifically, the location of settlements in 
valley bottoms occupied by ash forests facilitated the exploitation thereof, with 
the appearance of the first pollards. At that time, there was generally abundant 
regulation of uses in the shape of Royal Decrees, Regional Codes, and Byelaws. This 
regulatory framework enforced within a series of incipient territorial identities (the 
Real de Manzanares, the Sexmo de Casarrubios, and the Comunidades de Villa y Tierra 
of Buitrago and of Segovia) lasted almost five centuries [4, 6, 7, 8, 28, 32–34, 36, 37]. 

3.2 The coppice forest of Fraxinus angustifolia and the first enclosures 
(fourteenth to eighteenth centuries) 

The population increase in the mountain areas and the progressive appearance 
of new settlements caused a growing need for pastures, charcoal, firewood, and 
timber. This entailed obvious risks and consequences: transformation of the ash 
forests into coppices and their delimitation as municipally property. In the High 
Middle Ages, a period of regulation was initiated [32], in which these delimitations 
were decisive: las fresnedas son acotadas y defesadas restringiendo sus mejores vuelos y 
herbajes para el engorde de bueyes de labranza (the ash forests are delimited and “defe-
sadas” (protected), restricting their best crowns and pastures in order to fatten beasts of 
burden). It was precisely this need that caused the continual modification of byelaws 
governing forestry uses [33–37]. Numerous examples exist of different municipal 
byelaws, highlighting the importance of protecting these forests from the depletive 
uses that were becoming generalised outside these estates. For instance, in the case 
of El Escorial, the Royal Decree dated September 3rd, 1565, prohibits introducing 
“…ningún género de ganado mayor ni menor, ni de noche ni de día…” (any class of large 
or small livestock, whether by night or by day), and forbids “… sacar ni cortar ninguna 
leña verde ni seca del heredamiento de la fresneda…” (extracting or cutting any green or 
dry wood from ash forests). These circumstances generally applied, with few excep-
tions, to the whole piedmont of the Guadarrama mountains. At this time, there 
were two models of exploitation of the ash forests. On one hand, the dehesas boyales 
(common-use pastures), subjected to a higher degree of regulation and protection, 
used for livestock farming, in which one could find examples of pollarding. On the 
other, there were the common and private ash forests, the exploitation of which 
involved coppice forests exploited for charcoal and firewood. 

3.3 Genesis of pollarded forests (eighteenth to nineteenth centuries) 

Once the Court of Madrid has become consolidated, the increased demand 
for charcoal and timber determined the management model of the ash forests 
(eighteenth century). As from this time, the population growth gave rise to an 
exponential increase in the need for fuel (firewood and charcoal) and meat [38]. 
This demand for fossil fuels is the commonplace in the rest of Europe and has 
serious consequences for the forest formations [39, 40]. For example, [41] state that 
in Europe, wood was habitually extracted from coppice forests to make charcoal 
and they consider that at least 15% of this came from wood pastures. This rise in 
consumption of forest resources called for State intervention by means of the 1748 
Royal Byelaws, which were intended to protect and increase the area of forests and 
plantations. During the eighteenth and ninteenth centuries and within this refer-
ence framework, the State attempted to tax these resources, conducting as many as 
three inventories, see [42–44]. Analysis thereof enables us to determine the pres-
ence of three different typologies associated with forestry uses in general and of ash 
forests in particular: coppice forests used for production of charcoal and firewood 

68 



 

 
  

 

 
 

 

 

  

 

  

  

 
 

 
 

 
 

 
  

Pollard Forest of Fraxinus angustifolia in the Centre of Iberian Peninsula: Protection… 
DOI: http://dx.doi.org/10.5772/intechopen.86099 

and seedling forest used for production of timber for construction and pollards in 
enclosed pastures intended to provide grazing for beasts of burden. 

Despite the attempt of local councils to conserve forests and dehesas, in the 
nineteenth century, deforestation and overexploitation were noteworthy. This can 
be seen in [45]: “Se observa bastante monte de roble, quejido y fresno aún en los terrenos 
labrados, lo que hace suponer que en su antigüedad estuvo cubierto de uno muy espeso 
y que las necesidades de cultivo y la industria del carbón, juntamente con la presión de 
combustible para hacer fuego los habitantes del país, han dado lugar a que sólo exista 
dos terceras partes o la mitad propiamente de esta clase de terreno en los alrededores de 
la población…” (One can observe common oak, lusitanian oak and ash forest remaining 
on the cultivated land, which leads one to believe that in the old times it was covered 
with dense forest, and the need to cultivate, together with the charcoal industry and the 
inhabitants’ firewood requirements, has led to a situation in which only two thirds or one 
half remain of this kind of land in the surroundings of the village). 

Unlike other European countries, such as the United Kingdom [3], where pol-
larding fell into decline as from the year 1900, in our study area, it became consoli-
dated over time and is actively practiced at present. 

3.4 Generalisation of the current forestry model applied to ash forests 
(nineteenth to twenty-first centuries) 

As from half-way through the nineteenth century, there occurred a gradual 
decrease in the multifunctionality of forests, with the consequent decline in their 
exploitation for charcoal and firewood. This change in the model was confirmed in 
the twentieth century, and a new production system became consolidated and has 
come to dominate in the pollarded ash forests: extensive livestock farming [46]. 
In this context, many farmers began to breed fighting bulls and from the start of 
the nineteenth century supplied animals for Madrid’s bullfighting festivities [4]. 
Additionally, in view of the low profitability of bull breeding, many owners began 
to produce quality meat by means of imported breeds (Limousin and Charolais), 
autochthonous ones (Negra Serrana), or a mixture of both. 

There is currently clear evidence of ash forests mainly associated with livestock 
farming, which presents a high degree of silvo-structural diversity. Nonetheless, 
the best ash forests are maintained as functional pollarded open woodland, and the 
marginal lands are progressively becoming pluri-specific forestland with thickets. 

4. Types of pollarded ash forests and their values 

4.1 General characteristics 

Fraxinus angustifolia occupies 20,590.80 hectares, representing 10.4% of the 
study area and approximately 3% of the Madrid Regional Autonomy. These for-
mations run parallel to the predominant reliefs in this sector of the Guadarrama 
mountains (Figure 1). Their highest degree of concentration and continuity is seen 
in areas presenting very specific geographic and environmental features: high mois-
ture levels, gentle slopes and altitudes ranging from 800 to 1350 metres on granitic 
and metamorphic lithologies. These silvo-structures present an appearance of open 
woodland with pollarded trees, and they represent one of the most characteristic 
landscapes on the low slopes and in the valley bottoms. 

Almost 80% of the ash forests mapped present a fraction of canopy cover of 
between 10 and 70%. Furthermore, very few are included in very dense forest 
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Figure 2. 
Ownership of the ash forests. Own design based on the Madrid Regional Govt. Map of Forestland (2009). 

formations (2.34%). The remaining 20% are integrated within meadows or pastures 
with dispersed trees, showing no continuity. 

As for ownership (Figure 2)2, there is a clear relationship between the ash 
forests and private property, as over 85% (18,346.85 ha) are privately owned. In 
particular, there is a predominance of private estates (86.70% and 18,141.21 ha), 
and in this category, the representativeness of neighbourhood associations falls to 
0.98% (205.64 ha). Among publicly owned lands, we can highlight town councils 
(8.47%; 1771.80 ha), compared with 3.86% belonging to the Madrid Regional Govt., 
the State, and the Confederaciones Hidrográficas (Water Boards). Lastly, with regard 
to the type of property, there is a predominance of medium- and small-sized private 
estates (71.6%, 14,986.34). 

4.2 Types of ash forests 

We defined four typologies of ash forests in relation to moisture, slope, 
morphology of the terrain, and accompanying species (Figure 3, Table 1). As 
can be seen in Table 1, the variable moisture constitutes the most influential 
conditioning factor of these four types. The factors relating to slope and accom-
panying species are secondary and are represented in all the types and at all 
thresholds. In relation to the latter variable, the species and categories selected 
were monospecific ash forests; ash forests with Quercus pyrenaica; with Quercus 
ilex subsp. ballota; with different types of scrubland and with a mixture of 
different deciduous species. As can be observed in Table 1, the mixed formation 
of Fraxinus angustifolia and other deciduous species is almost insignificant in 

2 There is a discrepancy between the total area considered as ash forest and the area of variables 
associated with ownership (2924.69 ha) due to the inclusion of some ash forests situated outside what is 
considered as “Forestland” on the Madrid Regional Govt. Map of Forestland (municipal green spaces, on 
occasions considered as urban land, etc.). 
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Figure 3. 
Types of Fraxinus angustifolia forests. 

the four types obtained, ranging from 0.56 to 0.77% (155,59 ha). The facies of 
Fraxinus angustifolia with scrubland is an indicator of the possible process of 
abandonment of these formations in the study area. The most habitual spe-
cies involves dense thorny thickets of blackberry (Rubus ulmifolius), hawthorn 
(Crataegus monogyna), and wild rose (Rosa ssp.). The percentages are very 
similar in the four types obtained, ranging from 9.48 to 10.67% (a total of almost 
2000 ha). Therefore, the most characteristic accompanying species involves 
Quercus ilex subsp. ballota and Quercus pyrenaica, which would appear to indicate 
transitions toward different bioclimatic belts. The presence of Quercus ilex subsp. 
ballota accompanying Fraxinus angustifolia is associated with the upper horizons 
of the Mesomediterranean and the lower horizons of the Supramediterranean, 
with more xeric edaphic conditions. Specifically, this formation appears in over 
3195 ha and has its maximum representation in type 2 (20.03%). The main 
plurispecific formation therefore involves Fraxinus angustifolia accompanied 
by Quercus pyrenaica. In this case, it is associated with the Supramediterranean 
belt, with soils exhibiting a higher level of surface moisture. This formation 
occupies over 6400 ha, and type one concentrates over half, representing 32.48% 
of the area. Fraxinus angustifolia disappears when conditions relating to stoni-
ness, xericity, and thermicity become more favourable to Quercus pyrenaica with 
increased altitude. 

The various different types of Fraxinus angustifolia forests are described below. 
The extension and main characteristics are mentioned for each typology. 

Type 1. These are mainly monospecific formations occasionally sharing the for-
est cover with Quercus pyrenaica. They are located on flat topographies, gentle and 
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Table 1. 
Types of ash forests according to moisture, slope and accompanying species. 

very gentle slopes (<50), fundamentally in depressed areas. A total of 49.22% falls 
within this group (10135.39 ha). 

Type 2. This type comprises formations always presenting low or medium 
moisture levels, with no moist ash forests. The principal accompanying species 
are Quercus pyrenaica and, to a lesser degree when the surface is very dry, Quercus 
ilex subsp. ballota. They are located on medium and gentle slopes (<5–100) and on 
depressed terrain. They occupy 30.79% (6340.89 ha). 

Type 3. Comprises the semi-moist formations and, to a lesser extent, the moist 
ones. There are no ash forests with low surface moisture. Almost 50% are mono-
specific and are situated on medium and gentle slopes. A total of 13.58% of the ash 
forests fall within this type (2795.96 ha). 

Type 4. Comprises the dry monospecific ash forests on dry flat and sloping 
topographies. Only 6.4% falls within this category (1318.55 ha). 

The definition of the typologies reveals the localised nature of the ash forests. As 
shown by Figure 3, the distribution of the different types in the territory studied 
does not clearly respond to patterns of geographic distribution because the variables 
influencing their localisation are present in most of the study area. For this reason, 
they intersected with the large morphostructural groups of the Guadarrama range. 
Results show that 61.09% (12,579.72 ha) of the ash forests lie on piedmont, 31.72% 
(6531.88 ha) on tectonic basins and depressions, and 7.18% (1479.20 ha) upon horst 
and its gentle slopes. We now indicate the main features of the morphostructures 
and the percentage distribution in hectares of each typology of ash forest in relation 
to the total area occupied by ash forests. 
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4.2.1 Piedmont 

In these spaces, the predominant landscape exhibits a gentle slope, with 
visual basins opening up toward the Tagus or Torrelaguna river basins, with the 
Guadarrama mountains forming a backdrop. 

At the foot of Guadarrama’s main reliefs lies large areas gently sloping towards 
the Tagus River Basin or smaller areas sloping towards interior basins such as that of 
Buitrago (Figures 4 and 5). Their morphology generally presents broad ramps that 
gradually disappear, sinking below marls and gypsum formations. The readjust-
ment tectonics have determined the current configuration and layout, favouring the 
entrenchment of the rivers and their entombment in the more fractured areas. 

Type 1 is most relevant in the piedmont: 28.87% (5943.64 ha). Its most repre-
sentative elements are located in the granitic piedmont of El Escorial-Alpedrete-
Guadarrama (south-western sector). In these areas, fracturing has favoured the 
presence of depressed sectors of different sizes where accumulation of surface 
and hypogeous water is relatively common. The micro-topographical conditions, 
particularly on the rockier piedmont, give rise to different transition facies in which 
the remaining minority types are included. Type 2 (20.17%, 4153.71 ha) is associ-
ated with granite rocks or more continuous outcrops. In certain discharge sectors, 
type 3 (7.97%, 1641.23 ha) is associated with local fractures or surface runoffs and 
type 4 (4.09%, 841.14 ha) colonises marginal sectors on gentle slopes or structural 
thresholds. 

As for ownership, in this context, the large estates (generally rare), together 
with the small- and medium-sized ones, play a vital role. 

4.2.2 Tectonic basins and depressions 

This landscape presents a combination of large tectonic basins between 
mountains, such as the Lozoya Valley, together with small depressions, presenting 
rounder forms and alveolar weathering basins. In both cases, the landscapes are 
closed, exhibiting compartmentalised configurations, as well as a strong identity. 

Tectonics plays a fundamental role in this unit (Figures 6 and 7). The graben 
is characterised by constituting large sectors with irregular morphology, delim-
ited by a well-defined tectonic scheme along all its margins. They are mostly 

Figure 4. 
Panoramic view of the El Escorial piedmont. 
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Figure 5. 
Pollarded specimen in the El Escorial piedmont. 

Figure 6. 
An example of depression (arroyo del Valle, Bustarviejo). 

Figure 7. 
Group of pollarded trees (Valle del Lozoya). 
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situated at the foot of large horst. In the case of the depressions, the configura-
tion adheres to fractures, presenting a certain degree of linearity and river 
valleys well-defined at one end (i.e., Robledo de Chavela, Manzanares el Real). 
It is often difficult to differentiate between types, as they can display mixed 
morphostructures. 

Within this morphostructural unit, type 1 constitutes the most dominant one 
in the flatter sectors (17.52%, 3606.58 ha). Characteristic examples are the central 
sector of the Lozoya Valley or the depressions in the form of large alveolar weathering 
basins, like the arroyo of the Bustarviejo Valley. Type 2 is localised in the marginal 
areas in the rock fields in interior of the unit (7.97%, 1641.35 ha). Lastly, types 3 and 4 
are hardly represented herein (4.46%, 918, ha and 1.78%, 365.95 ha, respectively) and 
are situated in marginal sectors coming into contact with the gently sloping horst. 

4.2.3 Horst 

They constitute the nucleus of Guadarrama’s summits and slopes (Figures 8 and 9). 
Their current morphology derives from the effects of the postalpine tectonic readjust-
ment that gave rise to a succession of horst at different levels. This unit extends from 
the summit erosion surfaces to where they come into contact with tectonic basins and 
depressions. Continuity is maintained along the axis Siete Picos-Carpetanos-Cuerda 
Larga, and marginal sectors are maintained in La Cabrera and in the displaced horst of 
Cerro de San Pedro. 

Within this morphostructure, the ash forests are not very representative, 
appearing in the lower slope areas. Types 1 and 2 are the ones that occupy the 
largest area (2.84%, 585.18 ha and 2.65%, 545.82 ha, respectively). They are repre-
sented by formaciones finícolas (peripheral formations, that is, ones living at the 
edge of their range) that become installed in the flat areas occurring on steep slopes 
(i.e., Canencia) or in arroyos with stepped slopes (i.e., La Acebeda, Miraflores, 
Navacerrada). The presence of types 3 and 4 is not significant, as they barely reach 
1.69% of the total (348 ha). 

Figure 8. 
Abandonment of hedgerows and dead ash tree (Canencia). 
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Figure 9. 
Hedgerow and grazing pastures with Gladiolus communis (Lozoyuela). 

Values Threats 

Ecological 
and Biological 

• High entomological biodiversity 
(saprophytes, lepidopters…) 

• Bird reserve 

• Well-conserved forest masses 

• Unique specimens 

Cultural and 
identity-
related 

• Livestock farming and pruning 
practices presenting a high ethno-
graphic value 

• Robust identity and emotional link 
with these formations 

• Unique specimens 

Aesthetic and 
perceptive 

• Patches of a certain extension in high-
visibility environments (piedmonts 
and graben) 

• Intense annual phenological variety 

• Cultural image associated with 
artistic expression 

• Loss of entomological biodiversity associ-
ated with absence of livestock farming 

• Loss of traditional practices 

• Absence of pruning (hyper-development 
of crowns, risk of extreme climate 
phenomena, mortality…). 

• Intensification of, and changes in, 
production systems 

• Disappearance of stone walls 

• Closure of estates 

• Disappearance of pollarded ash trees due 
to the spread of urbanisation 

Productive • Pastures with a high livestock-
farming value 

• Estates and farms used for breeding 
fighting bulls. Use for firewood and 
timber 

• Apiculture 

• Tourism resource 

Historical • Forms inherited from old byelaws 

• Conservation of stone walls and dry 
stone walls 

• Maintenance of common-use 
municipal estates 

• Presence of charcoal furnaces 

Table 2. 
Values of, and threats facing, the ash forests in our study area. 
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4.3 Heritage values of the ash forests 

Apart from characterising these ash forests, we also describe in depth the 
multiple values they present (Table 2). Among the most notable of these, habitually 
indicated, are the ecological and biological values, with emphasis upon the entomo-
logical biodiversity; the productive ones because, as a result of the secular livestock 
farming activity, the pasture formations present a high value. Moreover, cultural 
and identity-related values, referring to pruning practices that present a high ethno-
graphic value, establish a close association with the resulting landscape. Finally, we 
describe the aesthetic-perceptive values and the historic values, both deep-rooted in 
the villages where these formations appear [11, 15, 17, 47, 48]. 

Of note is the value reached by some trees of Fraxinus angustifolia, not only as 
masses or formations but also as unique specimens due to certain features they 
display, such as longevity, shape, localisation, etc. 

Finally, the biggest threats facing these forest landscapes refer to the disappear-
ance thereof as a result of a radical change of uses, for example, urbanisation, with a 
change from rustic land to land zoned for development. Furthermore, other serious 
threats involve the disappearance of the key elements shaping this landscape, such 
as pruning, walls, enclosures, etc. We must also highlight changes in land uses, such 
as the intensification of livestock farming, which alters and depletes the floristic 
composition of pastures that are adapted to an extensive management regime 
involving livestock rotation. 

5. Conclusions 

The present study achieved its main objective: mapping, typifying and char-
acterising the ash forest on the southern slopes of the Guadarrama mountains. 
From an historical perspective, they can be said to constitute formations shaped by 
secular uses of the canopy and of the land. As the formations were located in the 
areas closer to the villages, the Byelaws and Regional Codes of the Comunidades de 
Villa y Tierra (communities) or of the councils constituted an instrument for regu-
lating uses. These regulations, which still exist in many cases, have been decisive 
with regard to shaping the current forest structure. Results show that the ash forests 
presenting the highest values due to their surface area or state of conservation are 
the ones located in the rocky piedmont and in the lower areas in tectonic basins and 
depressions. Nonetheless, it is their current localisation in the more accessible sec-
tors that poses the main threat facing these agro-landscapes, as a result of urbanisa-
tion, with villages expected to grow in the future. 

Another characteristic of these ash forests involves the traditional pollarding 
method, a land use described in the historical documentation from the end of the 
eleventh century. This practice constitutes one of the most significant identity-
related values of traditional highland culture in Madrid’s Guadarrama mountains. 
As a result of the notable changes that have taken place in these sectors, a process 
we have already described in previous studies [49, 50], they should be considered 
as endangered landscapes. A specific figure of protection should therefore be 
proposed for these forest formations (i.e., cultural landscape); this status should be 
reinforced through inclusion in the regional and local planning. 

Additionally, results confirm that Fraxinus angustifolia depends strongly 
upon moisture and sub-surface water accumulation and, to a lesser degree, on 
slope. Within a scenario of higher temperatures, with less hydric availability and 
greater evapotranspiration [51], the presence of water proves to be determinant in 
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relation to the vulnerability of this species in a future context of climate change. 
This fragility ought to constitute a priority line of future research, addressing the 
species within a broader framework as an indicator of change at regional level. In 
turn, there is a need for models and implementation strategies adapted to the new 
climatic scenarios; these should involve the collaboration and support of the differ-
ent stakeholders. 

In conclusion, there is a need to question the current state of affairs and to 
propose management criteria for Guadarrama’s ash forests. The latest initiatives 
developed relating to pollarded ash forests (Seminars on pollarded ash forests 
organised by Madrid’s Politécnica University in November 2017 and by the 
Autonoma University of Madrid in November 2018) have focussed on detecting the 
dynamics and threats involved and on putting forward proposals to promote future 
maintenance of these formations. These potential guidelines are based upon three 
axes: establishment of regulations on pruning methods by the regional administra-
tion involving the participation of all the stakeholders (especially in terms of the 
interaction between forest rangers and landowners); promotion of research and 
knowledge in order to provide better management and actions for dissemination, 
awareness, and revitalisation of pollarding and of pollarded forests. 
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Chapter 4 

The Portuguese Montado: 
A Complex System under Tension 
between Different Land Use 
Management Paradigms 
José Muñoz-Rojas, Teresa Pinto-Correia, 
Martin Hvarregaard Thorsoe and Egon Noe 

Abstract 

The Montado is a silvopastoral system and the dominant land use in Alentejo 
(Portugal). Its functionalities expand beyond agricultural and forestry production. 
It is a system where a low-density and heterogeneous tree cover is complemented 
with livestock grazing and fodder production, resulting in its recognition as a 
high-nature-value farming system. However, for it to be effectively preserved, a 
balance between its many components needs to be secured. Despite the relevance 
and urgency of its conservation, the Montado has long suffered a constant decay. To 
better understand such decay, it is crucial to unravel why and how land use manage-
ment decisions are made, and the interplay of drivers influencing such decisions. 
We applied discourse analysis to identify the various management paradigms 
that currently co-exist underpinning strategies by land managers and others. Our 
analysis is based on a review of the scientific literature, a media analysis, participant 
observations, and in-depth interviews with Montado farmers in Central Alentejo 
between 2014 and 2017, along with a survey with producers implemented dur-
ing 2018. We conclude that existing strategies, and underpinning paradigms, are 
frequently incompatible, leading to the poor progress in halting the current decay of 
the system, and thus, also in securing its sustainability. 

Keywords: Montado, paradigms, management, discourses, land use 

1. Introduction 

Agricultural production in Europe has been shifting between different manage-
ment paradigms over the past 50 years more rapidly than ever before in history. 
Currently, multifunctionality [1] and sustainability [2] are leading the public and 
political agendas in the transition from productivism toward postproductivism. 
Nevertheless, such contemporary management paradigms have neither evolved 
linearly nor followed mutually successive patterns, but in much more complex 
and intertwined ways. Such complexity is being influenced by mutually opposing 
trends, such as intensification vs. extensification or global vs. local, and expands 
across multiple spatial and temporal scales, resulting in the current complex mosaic 
of rural land use and farming systems across Europe [3]. 
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Diverse discourses concerning different farming management paradigms 
underpin such mosaic [4] that also overlay each other in similarly complex temporal 
and spatial patterns. Within this complex overall picture, some regional contexts, 
and thus also their farming and land use systems, are particularly vulnerable to 
degradation and are being affected by management and policy decisions that sup-
port the prevalence of unsustainable management paradigms. These are paradigms 
that too frequently disregard the complexity entailed by postproductivism at the 
expense of the efficiency and short-term financial returns that may be achieved 
through productivism [5]. This is clearly the case of Mediterranean region, where 
traditional rural land uses with access to key production factors (soils and water) 
are undergoing processes of rapid transformation through technological, ecological, 
and financial intensification, while those in marginal areas remain alternatively 
unchanged, frequently leading to their marginalization or even abandonment. 

The Alentejo (Portugal) is one predominantly rural region where such a trend 
is clearly taking place, including in the Montado. This is problematic because the 
persistence of mutually contradictory management paradigms hampers efficiency, 
potentially driving environmental degradation and unsustainable land use. Despite 
being reflective of the above-described problems, and of its recent gradual qualita-
tive and quantitative decline [6], the Montado still dominates the land use and 
landscapes of Alentejo (Figure 1). 

In this chapter, we examine the range of management paradigms that currently 
co-exist in the Montado, the discourses that underpin each of these paradigms, 
and the tensions that arise from such co-existence. To achieve this, we first need 
to clarify our interpretation of what a management paradigm is. In this paper, we 
define a management paradigm as the technical, institutional, and legal setups 
influencing decisions by land use actors at the farm level, including their values, 
goals, beliefs, and worldviews. Thus, paradigms shape the ways in which farmers, 
land owners, and managers consider the Montado and also how they consider them-
selves positioned in relation to the system. Paradigms, therefore, strongly influence 
decisions and may potentially help explain trends in land use and management. Our 
aim is to unravel the diversity of management paradigms that jointly impact the 
future sustainability of a silvopastoral system, the Montado, by influencing every-
day management decisions undertaken at the farm level. Following Foucault [7], we 
have also adopted and applied the concept of discourse to explore the underpinning 
reasons behind such management paradigms. 

Figure 1. 
Distribution of Montado in Continental Portugal (left, in black) and Central Alentejo (right, in green). 
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The chapter begins by describing the key structural, spatial, and socioecologi-
cal characteristics of the Montado as it stands today, its components and their 
importance, the recent trends, evolution and the changes, and the main threats 
and opportunities. Within this initial section, we focus on two main aspects of the 
Montado that require further reflection: its current qualitative and quantitative 
decay, including its root causes, drivers and consequences, and its multifunctional 
nature, and the challenges ahead posed by intensification, globalization and 
financialization. Once the system has been characterized, in the third section of the 
chapter, we identify, describe and critically assess the multiple changes and chal-
lenges that are driving the wide range of management options undertaken in the 
Montado nowadays. 

Emphasis in the chapter is made on the tensions among drivers of change across 
scales, including socioeconomic, financial, political and environmental ones, and 
hints at how this may be affecting the system’s sustainability. The fourth section of 
the chapter identifies and explores the diverse management paradigms that can be 
unraveled by looking at the discourses that over the last century have dominated in 
the Montado, and how they represent different understandings of issues relevant for 
sustainability including power imbalances, collective perceptions, and institutional 
underpinnings. In the discussion, we then hint as potential pathways to progress 
beyond the current (problematic) situation toward more sustainable management 
pathways, and then close the chapter by recapitulating on the main relevant lessons 
learnt and barriers to progress beyond the state of the art. 

2. The Montado 

Montado is the Portuguese term used to designate the silvopastoral system, 
which in Spain is named as Dehesa [8, 9]. Montados and Dehesas spread across the 
central and southern regions of the Iberian Peninsula, where the dominant climate is 
warm-summer Mediterranean, have poor and shallow soils and strong rainfall and 
temperature irregularities [8, 9]. The Montado occupies ~1.2 million ha [6, 10], much 
of it in the central municipalities of Alentejo (Figure 1). The property structure is 
largely dominated by large-family-owned estates, normally ranging between 200 
and 2000 ha. Only around smaller towns, a small-scale property structure appears, 
with a mosaic of multiple Mediterranean cultures substituting the Montado. 

The Montado is characterized by a low-density tree canopy dominated by Holm 
and Cork Oaks (Quercus suber and Quercus rotundifolia, respectively), which can 
be intermixed in some areas with other tree species, including Ash (Fraxinus spp.) 
occupying the most humid soils, chestnut trees (Castanea sativa) in wetter and 
mountain climates, and other largely riparian species in the proximity of river 
courses, with natural or cultivated grassland in the undercover [10]. The main use 
of such grassland is for extensive livestock grazing, with herds of sheep or goats and 
Iberian pigs or cattle, depending largely on the type of terrain, soils, and charac-
teristics of the pastures. While a few farm units breed mixed livestock, a majority 
of them focus only on one species, increasingly in cattle. The extensive nature of 
the grazing activity is justified by the strongly limiting biophysical factors, includ-
ing shallow and poor soils and semidry climate, which do not generally allow for 
intensive grazing or any alternative or intensive agricultural land use [10]. 

Nevertheless, and despite a vast majority of the grazing being extensive, supple-
ment feed is required in almost all Montado farms, especially during summer and 
autumn. Depending on management practices, pasture can be more regularly 
distributed or alternatively intermixed with dispersed patches of shrub. Shrub 
control is generally applied using livestock, often in combination with mechanical 
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methods that are useful at certain periods of the year. Cultivation or improvement 
of pastures is also a common practice [8, 9]. 

The balance among all these components requires detailed and comprehensive 
management schemes, which have been improved since the eighteenth century, with 
knowledge being transmitted along generations, mainly within the families of Montado 
land owners and also land managers [11, 12]. Along the twentieth century, cultivation 
of cereals in a large rotation with pastures and fallow was common in the Montado, 
but has progressively reduced its size and is upmost rare in the present day Montado 
[13]. This is, however, in contrast with some areas of Spanish Dehesa (Figure 2), where 
rotations between grasslands and extensive cultivations still persist. 

This is particularly the case of some plain areas in the high plateaus of 
Extremadura, Andalucía, and Castilla, with low-density tree canopies that allow for 
mechanized cropping. Although the aim of this chapter is not to deliver a compara-
tive analysis of diverse regional situations, these cross-regional remarks might come 
useful to the reader, especially to those readers that are acquainted with diverse 
regional realities, but that need to become aware of how influential the management 
practices and the cultural and policy drivers behind them are. Montados, considered 
as human-shaped ecosystems, are characterized by strong habitat heterogeneity 

Figure 2. 
Contrast between a Dehesa in Extremadura (left) with cereal cropping in the undercover and a Montado with 
grazing pastures in the Alentejo (right). 

Figure 3. 
Landscape mosaic including land use patches of Montado with different tree densities and spatial structures, 
alternating with crops (mainly in the more fertile and plain areas), shrubland (in the hilliest and least 
productive areas), natural and artificial water masses, and other human land-cover and land use types. 
Overall, this should be considered a human landscape, albeit one with high levels of ecological qualities. 
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Figure 4. 
The Montado as a complex dynamic land use system with its different interacting components (from [11]). 

rates (Figure 3). This is due to the changing composition and density of the tree 
cover, in combination with an undercover mosaic of grasslands with dispersed or 
patches of shrubs. A pronounced patchiness of the vegetation communities and a 
marked seasonality of plant and animal biological cycles are characteristic features 
of Montados [11] (Figure 4). Consequently, the Montado has long been acknowl-
edged as a land use system with high natural and social values, providing relevant 
ecosystem and landscape services well beyond the biodiversity conservation. 

The specific and extremely heterogeneous environmental conditions of the 
Mediterranean region have played a key role in securing that these systems could 
prosper historically. Nonetheless, the system is now under severe threats, and 
undergoing qualitative and quantitative decay [6]. This is either due to insufficient 
innovative and adaptive land-management practices or due to pressure for rapid 
intensification and change. While the former trends are leading to extensification 
and abandonment in the less fertile and more peripheral areas, the latter are driving 
chronic overuse in other more fertile ones [13]. 

3. Ongoing changes and management challenges today 

3.1 Some preliminary considerations 

To critically address the key management changes and challenges being faced by the 
diverse key actors in the Montado in the early twenty-first century (farmers, managers, 
and policy makers), a first step is to identify and characterize the various drivers and 
components of the degradation trends currently affecting the system’s structure and 
qualities. Till date, certain scientific studies have jointly assessed the spatial, ecological, 
and socioeconomic aspects of the degradation of the Montado, although this has been 
mostly done from a quantitative perspective, as latest assessments reflecting the state of 
the art seem to indicate [6]. We consider this to be clearly insufficient to provide with a 
full picture of the situation. Furthermore, the current trajectories of change undergo-
ing in the Montado cannot be fully understood without considering the root causes and 
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complex drivers of land use change that are set across scalar levels that largely exceed the 
farm units and its immediate context. These root causes generally fall completely out of 
control of farmers, land managers, and other key decision makers traditionally in charge 
of managing changes and strategies for the Montado, and include globalization, finan-
cialization of agriculture and liberalization of international agricultural trade, climate 
change and desertification (both biophysical and human) as well as changing diets [11]. 

Global challenges are especially problematic for traditional and multifunctional 
land use systems, such as the Montado, where the multiple services and benefits 
(e.g., ecological, cultural, and socioeconomic) that they have traditionally deliv-
ered are now rendered as inefficient in a political economic context on which 
financial competitiveness is increasingly turning into the key criterion guiding 
land use decision-making [8, 9]. In relation to spatial scales, we also find the scale 
mismatches hampering sustainability across multiple socioecological systems to be 
relevant for the Montado. This is a system on which a clear scalar mismatch exists 
between the land management structures and levels in place (basically focusing on 
the farm level) and the financial (global), institutional (National and European) 
and ecological (landscape) levels at which governance is actually exercised. 

3.2 Ecological, spatial, and structural changes and challenges 

According to recent data [6] published following a critical overview of the 
problems and challenges encountered in many of the datasets of official and public 
information, the increasing trend in the qualitative and quantitative degradation of 
the Montado is self-evident. This includes a decrease in the total size and tree density 
and diversity, and also in the system’s overall health. According to the sixth National 
Forest Inventory of Portugal [14], Quercus suber and Quercus rotundifolia Montados 
occupy in Portugal a total of 1,067,954 ha, of which 736,755 ha correspond to Quercus 
rotundifolia and circa 331,179 ha to Quercus suber. Also according to [6], between 1990 
and 2006, approximately 90,054 ha disappeared in the Montado area in the Alentejo 
region, with an estimated annual regression rate of 0.14% year−1. This challenges 
the official data from the National Forest Inventory [14], which point out a relative 
stability in the Montado’s surface over the same period. Furthermore, when looked at 
the landscape scale, spatial data can be retrieved from official sources [14] indicating 
to the fragmentation and consecutively reduced ecological and functional connectiv-
ity of the Montado. This is clear from the gradual timely increase in the number of 
patches and decrease of their surface in the Alentejo region and the Portuguese region 
with the biggest concentration and best preserved Montados (Montado occupies 40% 
of the region’s land cover). Regarding the plant health of the system, ICNF verified 
that more than 50% of the Montado with Quercus rotundifolia and 68% with Quercus 
suber were characterized by symptoms of slight decline, while in 4 and 10%, respec-
tively, of the aforementioned systems, these symptoms are considered severe [10, 13]. 
Nonetheless, the Montado area decrease and health status should be linked with the 
stand development stage, as otherwise the results can be misleading. 

3.3 Socioeconomic and governance changes and challenges 

Generally speaking, socio-economic aspects of the Montado are following the 
same declining trends as the spatial, structural and ecological ones (Table 1). A 2018 
survey with over 150 Montado farmers and farm managers has shown that only farm 
businesses with a minimum of 300–400 ha are now financially sustainable, a size that 
has grown steadily over the past few years [15]. According to these same producers 
surveyed, structural changes in the diverse components of the system have been hap-
pening over the past decades that have contributed to shifting its functionality, and 
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1910 1960 1990 2006 

Total area (km2) 3152.95 4030.35 3544.15 3466.77 

Relative area (% Central Alentejo) 43.60 55.81 49.16 47.68 

Number of patches 116 208 248 306 

Mean patch size (km2) 27.18 19.38 14.29 11.33 

Variance (%) 5.54 4.41 3.71 3.35 

Maximum patch size (km2) 1838.86 2496.06 2019.46 1987.46 

Minimum patch size (hectares) 0.33 0.93 0.41 0.27 

Table 1. 
Evolution of the distribution of Montado in Central Alentejo (1910–2006), according to baseline data in [6]. 

ultimately, its sustainability. These include a decline in tree density (now frequently 
below 120 trees/hectare) accompanied by a move toward increasingly specialized 
cattle-focused Montado farms (a 2.77% increase between 1999 and 2009). This 
has resulted on a less diverse and resilient livestock herd, which has worsened even 
further by the gradually increasing trend toward the concentration of farm property 
[15]. Although a tree density of 100–120 trees/ha for a Montado can be considered 
as adequate from an ecologically functional standpoint, especially if crown cover is 
around 50–60% and if it has more than one cohort, a significant number of the 150 
Montado producers that were surveyed [15] considered that the decline noted in tree 
density in many Montado areas should be considered not only as a proxy of the system 
decline, which is partly related to its decaying multifunctional character and trend 
toward monofunctional specialization, but also as a possible outcome of the increas-
ingly impacting tree pests and diseases affecting the system. 

Alas, other negative trends have been detected in the system that include the 
ever-lowering levels in market power by farmers and managers [16], as signaled by 
the poor rates of farmers’ willingness to join, and associations noted the declining 
number of employments provided per farm unit. This can be linked to both the 
gradual increase in the relative cost of living and wages, and the intensification of 
the regional agricultural alternatives, which provide better paid and more special-
ized jobs. A last important trend detected is the human desertification occurring 
in the major regions on which Montado persists. Population density in the regions 
covered by Montado range between 168.1 inhabitants/km2 in the disctrict of Setúbal 
[17–20] which is closest to the Metropolitan region of Lisbon to the 14.9 Inhabitants/ 
Km2 of the Beja district [17–20]. Whilst the former is closest to the Metropolitan 
region of Lisbon, and thus occupies few of its human resources in agriculture, the 
latter is amongst the most remote and least industrialized regions in Portugal. 

This results in an overall picture that indicates a difficult situation and seem-
ingly poor prospects for the Portuguese Montado in the early twenty-first century. 
However, this problematic situation has not yet resulted in a more effective and 
better-coordinated responses and strategies, neither political nor social or eco-
nomic, to tackle many problems of degradation signaled. It has been argued that 
there are cultural and political reasons behind such an inefficient response [11], but 
the faults and challenges in the system have not been sufficiently analyzed. 

To exemplify the problems in the regulation and planning of the Montado, one 
only needs to look at the sets of legislative instruments specifically targeting the 
Montado in the Alentejo (Figure 5). Despite this being a region where the Montado 
is publicly acknowledged to play a key role for sustainable territorial development 
[18–20], the existing regulations are either partial (only protecting individual com-
ponents of the system such as the oak trees [21]), insufficiently explicit and differ-
entiated [18–20], and even advocate the support of pathways toward intensification 
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Figure 5. 
Overview of the relative spatial-temporal scales and nature of the key regulatory instruments for the 
management of the Montado in the region of Alentejo (Portugal). 

and specialization of agriculture [22]. Following such a pathway would most 
probably hamper the sustainability and competitiveness of traditional, extensive, 
and multifunctional systems, such as the Montado, that do not fit tightly with the 
“exclusivity-zoning-oriented” [23] and economic-growth-oriented approaches that 
have so far been preeminent in rural policies and plans across Europe. 

Alas, conflict may also arise between National regulations, such as the Decreto 
Lei 199/2015 (National Agricultural Reserves) [24] that promote the increase of 
agricultural production, and other legal and planning instruments that focus on 
conservation of cultural, ecological, or landscape values incompatible with the inten-
sification and expansion of crops. This is indeed the case, for instance, of the Natura 
2000 network, which explicitly recognizes the urgency to promote conservation of 
Montado landscapes and habitats that are either significant or especially valuable, 
such as the Monfurado site in Alentejo [25]. Although in this case, zoning approaches 
may help prevent incompatible management paradigms (e.g., agricultural reserves 
and biodiversity hot-spots) to collide with time and space, they may also be consid-
ered as inefficient in light of what has been termed as the “island protection” model, 
which has now been long criticized as inefficient to drive change toward sustainable 
development [26]. Under this “island” approach, individual and frequently isolated 
spots are overprotected, while the rest of the territory is prone to development of dif-
ferent intensities, leading to a somehow “schizophrenic” territorial policy framework. 

4. Examining the management paradigms in the Montado through 
discourse analysis 

4.1 Management paradigms and underpinning social discourses 

In order to identify and critically examine the management paradigms that have 
prevailed in the Montado, we will use the social discourses as entry point that may 
be disentangled in the assertions expressed by the various key actors influencing 
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the land use and landscape management. A discourse can be defined as an entity 
of signs that attribute meaning to particular objects, subjects, and statements 
[7]. When analyzing land use management, one may find it useful to explore the 
underlying discourses because they define the statements that are seen as legitimate 
about a given space or topic among a group of farmers. Therefore, discourse analysis 
can illicit the tacit normative foundation and the routines that are taken for granted 
on which the farming system and their underpinning management paradigms are 
based. This turns discourse analysis into an important analytical tool to unfold how 
these power relations play out in the case study setting. 

Thus, why we opted for discourses as analytical tools to identify the manage-
ment paradigms under which decisions undertaken by actors on the ground can be 
better understood. 

In this analysis, we have explored the argumentation that emerges when farmers 
and land managers describe and explain their individual conduct. Our intention was 
not to judge particular regimes of knowledge and truth, but rather the ambition was 
to unfold how particular discourses provide a meaning to the management decisions 
that are made by various actors, and therefore to the management paradigms that 
underpin such decisions. We, therefore, looked for the existence of discourses, which 
provide justification for the different management paradigms currently underpin-
ning farmers’ decisions in the Montado. We did so by using an approach that could be 
easily replicated in other cases where multiple views and interests have gradually or 
simultaneously driven various management options for land use change. 

4.2 Methods and sources 

To achieve this, we explored different sources collated over the past 10 years, 
which jointly provided us with a quite comprehensive insight into the discourses 
and management paradigms related to this particular land use system, in the region: 
a review of published and unpublished results from research projects undertaken 
over the last 10 years, where different management options and drivers have been 
discussed and explored with land managers and other stakeholders [10, 11]. 

This was added on top of an analysis of media sources since 1990s [15]. This 
analysis consisted in the consultation of media sources referring to the Montado in 
Portugal, which was published between 1992 (coinciding with the MacSharry CAP 
reform) and May 2006. To perform this analysis, we examined 19 sources of infor-
mation related to the production sector (webpages, newspapers, and magazines), 
using the NVIVO11 text codification software, participatory observation. This 
has been performed throughout our participation in various meetings where land 
owners express their opinion: thematic workshops, the preparation of the Green 
Book of the Montados [10], the Advisory Group of the Ministry of Agriculture for 
the reform of the CAP post-2013, participatory discussion forum on the Montados 
organized once a month since April 2016 at the University of Évora, and 25 in-depth 
interviews with Montado land owners and managers, as well as other stakeholders 
involved in its management. Finally, the results and key findings of three focus 
groups with land managers, one workshop with a variety of stakeholders, and a 
survey with over 150 farmers in the Alentejo [15] were also considered. 

The projects from which we collated information for this target were the fol-
lowing: EU grant no. 635,577, H2020-SFS-2014-2 (SUFISA: Sustainable finance 
for sustainable agriculture and fisheries”) and the FCT grant FCT-PTDC/CS643 
GEO/110944/2009 (ATILA: “Transition pathways: assessing innovation in farm man-
agement strategies”). Furthermore, results shown in this chapter were also drawn 
from a research project funded by National Funds through the FCT—Foundation for 
Science and Technology under the project UID/AGR/00115/2013. Since key relevant 
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results from these projects are still unpublished, they cannot be properly cited in 
the text, and thus to obtain further details about them, readers should await for the 
publication of on-going papers, databases, or reports currently under way. 

4.3 Results and findings 

We identified three discourses (Table 2) using a grounded approach of the 
diverse ideas expressed by different stakeholders. Central statements were initially 
identified, grouped, and regrouped, leading to the generation of the different 
discourses that could be considered as “entry points” to the management paradigms 
currently shaping the fate and direction of the Montado. These statements were 
then examined in relation to (a) how language is used to “construct” the ideas or 
interpret information, (b) their variability, looking for inconsistencies of meaning 
in the constructions, via constant comparison and exploitation of the assumptions 
they reveal, and (c) the implications of the particular accounts and what is achieved 
in terms of discourse throughout each of these accounts [27]. The discourses were 
first conceived as ideal types, then progressively grounded and more comprehen-
sively identified, through our interpretation of the different sources. Table 2 shows 
how the three discourses can be characterized and differentiated. 

Within each of the three discourses (Table 2) and related management para-
digms, quite different versions of the Montado are constructed. Such versions are 
underpinned by different perception of the conditions for agricultural development 

MONTADO Heritage farming Modern production Land stewardship farming 
Agro- farming 
silvopastoral 
systems 

Time scales Nineteenth century Started during 1960s and Started following the 
and first half of the 1970s of the twentieth agrienvironmental stage of 
twentieth century century, with a break the CAP in 1992, but mainly 

during the revolutionary after 2000 
period (1974–1975), and 
again rising, following the 
integration of Portugal in the 
European Union 

Central Rural culture Modernization Nature conservation 
concepts Land estate Rationalization Market 

Mixed agro- Specialization Societal services 
silvopastoral system Income-based decisions Farming as nature keeper 

Scope and Generational Shorter term perspective Longer term perspective 
perspective perspective (financial gains) (intergenerational) 

Societal Farming is the Conservative and state/EU Double: both as nature 
perceptions backbone of dependent keeper and nature destroyer 
on farming regional society, and 

farming maintains 
the state of social 
and cultural 
structures 

Key actors Large land owners EU support schemes and NGOs, Media, and EU agri-
and their families labor wages environmental schemes 

Discourses are in this case considered as language-based analytical tools useful to unravel the diverse management 
paradigms under which decisions are made by farmers and land managers. 

Table 2. 
Main contemporary discourses in the Portuguese Montado and their key characteristics 
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in the region and prescribe different and often conflicting management practices, 
which align with the different management paradigms. In the heritage discourse, 
the Montado is constructed as a set of agriculture and forestry management 
practices and as a unique cultural landscape overly acknowledged as heritage. The 
modern production discourse poses the Montado as a production and management 
system prone to be modernized and intensified, with potential for high-income 
generation for the land owners’ benefit. Finally, the land stewardship discourse 
conceives the Montado as a forestry-based nature conservation system, which 
is a guarantee of environmental balance in the region. Stemming from our own 
research through the aforementioned projects via which the overall information was 
collected, it is apparent how the current dominant discourse in the context of the 
Portuguese Montado is still a modern production farming, which has so far margin-
alized the other two discourses. 

This is reflected both within the farming community and in designing public 
policies. This trend is associated with prevailing power relations in the farming 
community, with the role of the very large national farmers´ unions and with the 
positions held by key public institutions. Such dominance is strongly driving a minor 
role for the two other discourses, a fact that can be traced in the farmer’s narratives. 

The modern production farming discourse is linked with a series of farming 
management practices and options that are generally connected with monofunc-
tional production models, thus neglecting the internal complexity of the system. 
Furthermore, these practices are directly dependent of external factors such as 
markets, marketing, and payment schemes. This represents a step backward in 
farm management skills and empowerment and in a loss of valuable-accumulated 
empirical knowledge, especially in relation to the farmers’ capacity to deal with 
complexity, a capacity that can be considered essential to advance toward increased 
levels of resilience and sustainability [1]. 

As for the land stewardship discourse, numerous administrative and financial 
barriers exist toward operationalizing a number of management strategies that 
are essential under this paradigm, especially those related to nature and landscape 
conservation, making it difficult for farmers to embrace their role as land stewards. 
This is so despite that many farmers perceive the potential of their role as heritage 
stewards, a role with which they share long-term perspectives focusing on securing 
the well-being of future generations. 

Still, concerns about the economic viability of farm units, which are strongly 
dominant in the modern production discourse, do also create barriers toward any 
novel management strategies. 

Although environmental stewardship is clearly a rising discourse and manage-
ment paradigm in the context of the Montado in Alentejo, it is still mostly prevalent 
in the national and international policy scales—and scarcely expressed in the policy 
tools acting at the farm level. Furthermore, it is mainly found with the regional to 
local policy institutions traditionally in conflict with agriculture, namely nature 
conservation, and also in actors with an integrated territorial focus, such as land-
scape and regional planning or tourism. Indeed, it is a discourse that is yet to be 
adopted by the farmers. 

4.4 Key implications and reflections 

National and international experts have long advocated in the media for a 
shift in the current productivist policies toward creating the conditions to main-
tain traditional farming systems, such as the Montado. However, it is commonly 
accepted by the farming sector this should not undermine the potential for Portugal 
to pursue increased production goals, which tightly fit with the modern production 
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farming discourse. The question thus remains on how traditional systems such as 
the Montado can be protected while still contributing to increased production goals, 
with proposals such as sustainable intensification, land sparring, and others being 
at time made, but without much empirical evidence either on their implementation 
nor on their potential benefits. For advocates of the latter options, it will thus not 
be necessary to choose between drastically conflicting options, and there shall be a 
place for both intensive and extensive agricultural practices, as currently encoun-
tered in some areas of Portugal. 

However, the intensive production systems that are advocated under the modern 
production discourse directly clash with the multifunctionality that is inherent to 
the Montado landscapes. 

Resuming, it emerged clearly from our analysis that the three discourses, and 
related management paradigms, identified address three fundamental aspects of 
the Portuguese silvopastoral system: the historical and heritage value, the produc-
tion role, and the environmental benefits. 

Based on our analysis, we argue that each discourse and management paradigm 
in isolation fails to propose a uniquely valid solution to the sustainable reproduc-
tion of the system. A further reproduction of the Montado system is required that 
combines the three aforementioned dimensions. From an economic and organiza-
tional standpoint, this needs to draw on different support systems to develop a new 
discourse and paradigm that can encompass all these different aspects. 

Furthermore, it is also clear that the co-existence in time and space of these 
different discourses, and the fuzziness in their boundaries, creates tensions in the 
farmers and land managers. In a way, these actors are often placed in between two 
or all of them but draw on several for justification of decisions in relation to differ-
ent issues, mostly without recognizing the inherent contradictions in their manage-
ment strategies. 

They need to act simultaneously in different arenas, and different arenas favor 
different discourses. We found that too frequently, each individual Montado farmer 
finds himself divided among all three discourses or, more accurately, is placed in 
an internal conflict when undertaking management decisions. He may opt to be 
positioned within one dominant discourse and reproduce its values and contribute 
to a consistent narrative. And by doing this, even if he also relates to the other dis-
courses, he identifies them as marginal, and will not be open to new combinations 
of the Montado components, nor for related management decisions. 

Alas, the absence of a clear positioning as well as the conflicts between the 
separate discourses and management paradigms are constantly emerging at differ-
ent levels of decision-making, ranging from the farm to the regional and national 
administrations, and also including negotiations with Brussels for the policy sup-
port mechanisms. With time, many public policy tools applied at the Montado have 
led to contradictory practices and decisions at the farm level. Consequently, besides 
the problem of the Montado quantitative and qualitative decay and related environ-
mental degradation, an identity crisis is equally prevalent. This is driven by the fact 
that there a number of different visions of the future for this farming system that 
currently co-exist and that are mutually incompatible, potentially generating con-
fusion among public and private actors acting at different levels of decision-making 
and responding to a number of different demands, both societal and economic. 
Examples of differences in such visions include the ambitions to expand or focus 
public and private investments on certain livestock species, particularly cattle, or 
to specialize in cork production, both of which are rotted in the modern production 
discourse and which are in sheer contrast, if not in plain conflict with the vision for 
attaining a truly multifunctional system, which alternatively underpins both the 
heritage and land stewardship discourses. 
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Resulting from these findings, It has become clearer that the multiple opportuni-
ties available for enhanced sustainability of complex land use systems such as the 
Montado may  not be efficiently tackled should the currently prevalent modern 
production management paradigm persist. In response, in the following section, we 
discuss about future pathways for enhancing Montado sustainability options under 
alternative management paradigms. 

5. Discussion: how to re-invent the sustainability of the Montado? 

5.1 Why do we need to re-invent the sustainability of the Montado? 

Resulting from our insights and research experiences in the Portuguese Montado 
over more than a decade, it is now emerging that the general trend toward qualita-
tive and quantitative degradation will not be effectively addressed unless we obtain 
a clearer picture of the future direction of the system that can lead to enhanced 
sustainability. Furthermore, farmers and other key decision-makers will also need 
to be convinced that such picture is worth attaining, and the correct incentives 
and tools to achieve this need to be implemented. Alas, it is equally clear that the 
variety and imbalances of discourses and management paradigms that can be 
found co-existing hamper our potential to obtain and implement such a desired 
picture. Finally, a crucial argument needs to be made that sustainability in a system 
as complex as the Montado cannot be approached by addressing single issues on 
isolated topics, but that instead the entire system and the systemic interlinkages that 
produce unsustainable outcomes need to be jointly tackled. Thus, it seems clear that 
under a state-of-the-art scenario, the much-needed changes to improve sustainabil-
ity will likely fail, and that we need to re-invent a future for the system that is based 
on novel approaches that consider changes in management paradigms and help 
advance toward enhancing both efficiency and sustainability. 

5.2 Key changes required in management paradigms and related discourses for 
achieving improved sustainability 

Regarding the first of these questions, no set of scenarios have been produced 
so far nationally for any components of the Montado, which is less so for the system 
as a whole. Nevertheless, official figures are available featuring recent and historic 
trends regarding issues critical for setting future scenarios, including tree cover, 
livestock composition and density, property structure, and human workforce 
[10]. Adding onto such scattered data, the analysis of discourses and management 
paradigms in this chapter provides an overall picture that may help in constructing 
scenarios. 

According to our findings, tensions will likely persist between a set of man-
agement paradigms: the first and predominant of which modern production is 
influenced by financialization, free-trade-driven globalization, and economic 
competition, while an alternative one is now slowly emerging that reflects steward-
ship values, consideration of land and landscape as heritage, and value-adding 
through quality produce. 

Indeed, the modern production discourse seems to be winning the battle 
both in the public (as reflected in the media) and political (as indicated through 
legislation being passed and plans approved) realms. This is consistent with the 
worldwide tensions between productivism and postproductivism [28] in agricul-
ture, where despite the recent upsurging of the latter, the former is still clearly the 
dominant paradigm. This is actually the case even in the European context where 
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postproductivism is now largely encouraged, both by policy-makers and by large 
components of the civil society [2]. The potential effects of the apparent resistance 
to move toward postproductivism will likely marginalize even further multifunc-
tional farming systems such as the Montado that are in a clear competitive economic 
disadvantage in a context where economic efficiency is the ultimate goal of agricul-
ture, but that could instead prove competitive under a postproductivist paradigm 
[1], where land stewardship could be considered as a valid management paradigm. 

5.3 Getting there 

In regard to the second of the questions posed (what needs to change?), we con-
sider the improvement of coordination of scalar politics, as a crucial challenge that 
demands urgent improvements. We hereby consider scalar politics as re-defined by 
Lawhon and Patel in 2013 [29] in a context of globalisation and enhanced demand 
for sustainability. According to the pioneer arguments put together by Brenner in 
1997 [30], unless better scalar coordination is achieved, the local initiatives that are 
now widely advocated for improved governance and sustainability of rural areas 
[31] will likely fail. This is a goal that entails incentives, both sociopolitical and 
economic, being improved. 

To achieve better scalar coordination of governance and decision-making in 
Montados, one key aspect to tackle is to improve the currently policy and planning 
framework, which according to our findings is largely inefficient and lags an overall 
coherence and coordination. One could argue that such coherence could potentially 
be provided by an overarching plan that considers the complexity of Montados as a 
whole. However, according to the experience in the Spanish Dehesas, where a series 
of regional plans and regulations specifically targeting the Dehesas have already 
been approved and implemented for quite a while, it seems evident that this may 
be a necessary but a nonsufficient condition. While in the case of Extremadura, 
the pioneer region in testing the pathway of targeted policy integration, the main 
problems encountered relate to the lack of capacity to renovate an extremely 
outdated legal and policy framework [32], and in the case of Andalucía [33, 34], the 
key problems relate to the limitations encountered in the (largely strategic) plan-
ning instruments in place to connect the variety of scales across which decisions are 
made, and to engage the key stakeholders influencing land use change. 

These are lessons from regions with a system similar to the Montado and with 
relatively equal socioecological conditions and challenges and thus should be indeed 
considered if the pathway of policy integration through planning for the Portuguese 
Montado was to be explored. On such regard, we argue that further efforts are 
required to improve the compatibility and mutual co-existence of the different 
alternatives currently available to decision-makers at different levels from the farm 
to the region. This should also be accompanied by specific plans that are operational 
and flexible enough to adapt to the specificities of the different contexts and typolo-
gies of Montados. 

Furthermore, and even if these targets were to be specified in a plan, the heteroge-
neity of situations indicates that a well-crafted and carefully implemented participa-
tion scheme in the conception of the plan must firstly be prepared. This was actually 
how the Andalusian action plan from 2017 was crafted [34], defining some clear 
lessons and pathways forwarded for the Portuguese Montado. Drawing from such les-
sons, it seems now clearer that to be fully efficient, such a participatory scheme needs 
to be as inclusive as possible, engaging as many stakeholder groups as possible during 
many stages of the planning and policy-making process, especially those linking poli-
cies with management at the farm level, where the decisions are to be made. 
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However, these are all recommendations set at the wider policy level, and that 
therefore in principle, these operate in a different realm at which our analysis in this 
chapter has been conducted on which discourses and management paradigms realiz-
ing at the farm level are at the core of the discussion. However, unless we are capable 
of better linking together these policies and management decision levels, and focus 
on avoiding clashes between different management paradigms and underpinning 
discourses, securing sustainability for the Montado will become effectively impos-
sible. In this sense, we consider the need to design a more efficient scalar governance 
system for the Montado as essential. Nevertheless, this is a “wicked challenge” [35], 
which will therefore only be effectively tackled through participatory and transdis-
ciplinary schemes that transcend the strict agendas of individual research projects, 
farm plans, and personal research interests [36, 37]. Furthermore, any progress to 
be made in advancing and widening participatory decision-making will still need 
to be translated into effective policies and management schemes that can help move 
beyond the current leading paradigms and related discourses under which most 
farmers and land managers in the Montado currently operate. 

As with the coordination of policies and planning, this may be a condition sine 
quae non, but it is also far from sufficient to achieve our goal to shift the various 
management problems and problems that we have encountered. Indeed, a number 
of barriers exist that may ultimately prevent the implementation of this recommen-
dation from turning into a reality. These barriers include: 

• the slow and highly bureaucratic inertia under which largely siloed policy 
making (e.g., agricultural vs. environmental policies) still operate in Portugal; 
the inability of such specialized policy frameworks to address problems faced 
in inherently multifunctional systems such as the Montado; 

• a lack of the social and cultural conditions (e.g., associativism) required to 
foster cooperation among managers and farmers following different manage-
ment paradigms, the reduced levels of market power [15] held by a community 
of farmers that are extremely dependent on public subsidies, and international 
markets in the short and medium terms; 

• the difficulties for a long-term-driven system such as the Montado to compete 
under a modern production discourse and paradigm that emphasize short-term 
profits and competitiveness for land use; 

• and the related difficulties in operationalizing sustainability objectives that 
may result in short-term loss of financial gains, and the lack of clarity and 
frequent misuse of controversial terms that may end up justifying actions and 
decisions with clear negative impacts for the system’s sustainability. 

This last point may be actually illustrated through the highly contested concept of 
“sustainable intensification” [38], a concept that largely related to that of soft sustain-
ability, which is now considered as illegitimate in the framework of sustainable farming 
[39], but that has nevertheless been used as a cornerstone of the propaganda machine 
developed within the modern farming discourse to counteract the rising strength of 
land stewardship and other alternative management paradigms lately to arise. 

In view of all of these challenges for the Montado, it is thus yet unclear whether 
a realistic scope exists to shift the current management paradigms and overcome 
the aforementioned barriers and move toward enhanced sustainability standards. 
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Although the diversity of situations indicated prevents us from indicating to 
“one-size-fits-all” type strategies, there a few general principles that may help drive 
change in the correct direction. 

This includes expanding the current efforts in transdisciplinary knowledge 
co-construction toward enhancing linkages between management and the planning 
and policy-making processes, thus using academia as a real bridge between policies 
and management practices. This is a goal that could also benefit from improved 
extension services that are specialized in providing information for the Montado 
farmers. Ultimately, this may help alleviate tensions arising among defendants of 
the various management paradigms currently in place and help streamline a more 
coherent, clear, and sustainable future for the system that, however, considers and 
reflects the diversity of situations, mindsets, and aspirations of farmers and manag-
ers in the Montado. 

Reflecting the aforementioned necessity to better reflect and respond to diverse 
conditions, it might be useful to consider setting standards that are better tailored 
to specific local conditions when setting management requirements as prerequi-
sites for farmers to receiving public funding, as is currently the case with Pillar-II 
subsidies. Furthermore, current proposals and experiences in CAP Pillar II to 
move beyond practice-based payments and onto result-based payments could help 
trigger the much-needed paradigm questioning and shift that is hereby advocated to 
improve sustainability. 

In this sense, extension services, in close coordination with other relevant 
public authorities such as those dealing with nature and landscape designations and 
environmental standards (ICNF), could also function as responsible institutions to 
make sure farmers and land managers are adequately informed and engaged about 
their many possibilities and limitations, and also encouraged and empowered to 
help trigger any paradigmatic changes needed. 

A last point worthy of discussion would relate to the opportunities lately opening 
to marketize and underline the diverse cultural and environmental benefits of the 
Montado system by emphasizing product quality, thereby giving farmers an incentive to 
a more sustainable production, thereby decoupling farmers from the world market. This 
is done in many other places of Europe, via genetic (PDO) and geographical (PGI) vari-
etal protection schemes, and is very much aligned with the land stewardship discourse, 
which is in this way assigned to a marketing and value-adding tool that may help render 
it more attractive and competitive in the view of farmers and land managers, ultimately 
helping advance beyond the productivist approach that is currently dominant. 

6. Conclusions 

We began this chapter by outlining the complex, or even wicked, challenges that 
are associated with a silvopastoral system, the Portuguese Montado. This is a system 
that is characterized by its great potential for improving sustainability standards by 
helping reconcile farming productivity with biodiversity conservation, landscape-
cultural heritage protection, and local economic development. Despite this, the 
system is currently suffering from a strong qualitative and quantitative degradation, 
and neither efficient policies nor management strategies are in place that is able to 
embrace the complexity of the system. We have argued that this is due to conflicts 
and imbalances and trade-offs between various management paradigms, which 
need to be better unraveled and understood. 

To achieve such goal, we applied a discourse analysis, which allowed us to identify 
and characterize three distinctive management paradigms and corresponding dis-
courses that have co-existed, generating tensions in the past 100 years. Currently, it 
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seems clear that a modern production paradigm and discourse is still prevalent, which 
is partly at the root of the unsustainable trajectories that the Montado is mostly follow-
ing. In response, a land stewardship alternative paradigm is slowly rising that provides 
with some expectations as to more sustainable futures for the system, while remnants 
of a heritage paradigm still subsist in association with the conservative societal views 
that characterize much of the Portuguese countryside. Tensions arising among such 
management paradigms and related discourses are very much aligned with the transi-
tion from a productivist toward a postproductivist countryside and agriculture. 

Overall, the paradigmatic shift in management that is required to secure the 
future sustainability of the Portuguese Montado is not happening. Neither policies, 
nor farming mind-sets nor financial instruments  seem to be adequately placed to 
help reverse current trends of decline and degradation in the system. Nevertheless, 
some tips and directions for the future could be identified that may help achieve 
improvements and that are related to improving governance and scalar coordination, 
re-defining financial and policy incentives so that they are reflective of the diversity 
of situations potentially encountered, and better supporting, informing and guiding 
farmers and land managers operating on the ground through reformed extension ser-
vices and knowledge-co-construction strategies that can help them consider a wider 
range of factors and opportunities. Whether these will ultimately be operational on 
the ground still remains an enigma, but at least, the baseline is now enriched in a way 
that, even if it does not ultimately lead to more sustainable pathways, may provide 
decision-makers a better picture of what the possible pathways and options may be. 
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