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5 Wood-pastures in Europe
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5.1 Introduction

Humans interact with their landscapes both
physically, in how we extract resources, and
culturally, through the different values that we
place on landscapes and their components.
These interactions have strong consequences
for the structural and ecological properties
of the landscape and its capacity to provide
goods and services, as well as for the culture
of the local human societies (Plieninger and
Bieling, 2012). The values attached to cultural
landscapes depend in part on their physical
properties (their landscape structure and bio-
diversity content), but also reflect a particular
set of human skills, knowledge and aesthetic
judgements. Cultural landscapes are recog-
nized for their potential for sustainable devel-
opment and nature conservation (Barthel et al.,
2013a,b). However, to understand the limits
to and possibilities for conserving the sociocul-
tural heritage and the ecological properties
of cultural landscapes, we need to consider their
social and ecological dimensions, and their his-
torical as well as their current interactions
(Plieninger and Bieling, 2012; de Snoo et al.,
2013; Mikulcak et al., 2013).

Woodland grazing with livestock has been
part of the landscape since at least the Neolithic

*E-mail: hartel.tibor@gmail.com

era (Luick, 2009) and wood-pastures represent
an important part of the European cultural
and ecological heritage (Bergmeier et al., 2010;
Hartel and Plieninger, 2014). Wood-pastures
may have a wide diversity of forms and ex-
pressions in Europe, ranging from scattered
trees in a pasture — a ‘savannah’ — to closed-
canopy forests with high tree density grazed
by livestock (Fig. 5.1 and Plate 5). The species
composition of tree communities in wood-
pastures and the age structure of their tree
populations have also been shaped by human
activity, most typically by logging, coppicing
and pollarding (Jergensen and Quelch, 2014)
and, indirectly, through the impact of the graz-
ing on regeneration.

The diverse and dynamic character of
these systems and their uses are reflected in
the various terms applied to them in Europe
(Bergmeier et al., 2010): ‘ancient park’, ‘savan-
nah’, “pasture woodland’, ‘semi-open pasture-
land’, ‘traditional orchard’, ‘woodland pasture’,
‘wooded pasture’, ‘wooded meadow” and ‘pas-
toral woodland’. The term ‘silvopastoral sys-
tem’ is a more technical and formal term often
used to describe types of land use that integrate
modern livestock grazing with trees and their
associated goods and services (Mosquera-
Losada et al., 2009).

© CAB International 2015. Europe’s Changing Woods and Forests: From Wildwood

to Cultural Landscapes (eds K.J. Kirby and C. Watkins)

(O]

61

2/26/2015 12:08:43 PM


User
Öntapadó jegyzet
replace the marked word with 'Cluj'

User
Kiemelés

User
Kiemelés

User
Öntapadó jegyzet
replace this with 'Natural Resource Management'


®

62 T. Hartel et al.

(a) (b)

Fig. 5.1. Examples of wood-pastures in various locations of Europe: (a) a wood-pasture made by oaks
scattered through pasture and arable fields in the western part of Lesvos Island, Greece; (b) dehesa
wood-pasture in Monroy, Spain, scattered mostly with holm oaks; (c) traditionally grazed ancient oak
wood-pasture in southern Transylvania, Romania; (d) wood-pasture with ancient willow pollards grazed
by sheep in the lowlands of Transylvania, Romania; (e) oak wood-pasture grazed by pigs in Croatia;

(f) ‘Hatfield Forest’ wood-pasture in Essex, UK. (From: (a—b) Tobias Plieninger; (c—d) Tibor Hartel;

(e) Anna Varga; (f) Keith Kirby.)

In this chapter, we use the term ‘wood- nature of most European wood-pastures —
pasture’ for treed landscapes in which live- pasturing is fundamentally a human activity
stock grazing co-occurs with woody vegetation  (Hartel and Plieninger, 2014), although graz-
(trees and shrubs). We emphasize the grazing ing by ‘natural’ large grazers such as deer can
by livestock in order to reflect the cultural be important at some sites.
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We provide a brief general historical over-
view of wood-pastures in Europe, and then
look at how societies viewed and managed
wood-pastures in different periods, and at the
changing social, economic and cultural values
attributed to wood-pastures. We highlight the
recent fate of European wood-pastures and
key messages for their conservation. Particu-
lar attention is paid to Eastern Europe, which
is rich in wood-pastures that have been less
well described and discussed than those in
the central and western countries of Europe.
We draw on an expert-based survey made in
2012 for 12 European countries (Spain, Portu-
gal, Germany, Belgium, France, Switzerland,
Italy, Hungary, the Czech Republic, Romania,
Sweden and Greece) in order to produce a more
complete picture of the extent of wood-
pastures in these countries, the ecosystem
services they provide and the threats that
they face.

5.2 Wood-pasture: A Multi-purpose
System

Trees and shrubs were considered important
in pasture management because of their bene-
ficial effects in protecting the soil from erosion,
sheltering livestock against extreme weather
conditions and providing favourable micro-
climatic conditions that might benefit grass-
land (Dorner, 1910; Gegesi, 1911; Manning
et al., 2006). Trees in wood-pastures could
provide various goods (wood, fruits) for local
communities as well as being a regular or
at least occasional source of fodder for live-
stock (Wessely, 1864; Vera, 2000; Oroszi, 2004;
Jorgensen, 2013).

Oaks (Quercus spp.) were particularly im-
portant across Europe because of the diverse
goods provided, including acorns, good-quality
timber and cork. The pear (Pyrus sp.) was
planted on many pastures in the 18th and
19th centuries in central and Eastern Europe
because of its economic value and for protec-
tion against soil erosion. In lowland areas with
high soil moisture content, the various wil-
low species (Salix spp.) were maintained in
grazed landscapes, their branches being used
for making baskets, fences, binding, sticks or

support for hay. These trees are common in
many ‘traditional” wood-pastures and hay
meadows from the lowland and foothill re-
gions of Europe, where the environmental
conditions are suitable for them (Luick, 2009;
Bergmeier et al., 2010; Oppermann, 2014).
Past and current land management often
produces differences in the species compos-
ition and size distribution of trees between
wood-pastures and closed forests. In the low-
land foothills region of southern Transylvania
(Romania) wood-pastures are still well repre-
sented (Hartel et al., 2013) and are generally
dominated by oak (mostly Q. robur with some
Q. petraea) and fruit trees, especially pear, with
occasional dominance of hornbeam (Carpinus
betulus) and beech (Fagus sylvatica) (Fig. 5.2).
These tree species were selectively maintained
by the local communities for their various
services, at least in the 18th and 19th centuries
(Dorner, 1910; Oroszi, 2004). The forests in
this region (where livestock grazing is pro-
hibited) are dominated by hornbeam, beech
and oak; they lack pear and apple (Malus sp.)
trees. The closed forests are mostly managed
for timber production, trees being cut in
80-120 year cycles. Because the primary goal
of the management of many wood-pastures
was grazing, scattered trees in wood-pastures
could be left to grow for several centuries
(Hartel ef al., 2013). Consequently, large, old
trees are better represented in wood-pastures
than in closed forests. Similar management-
induced differences are known in other parts
of Europe (Rackham, 1989; Vera, 2000).
Regular grazing and other management
interventions are needed in wood-pastures to
maintain their often semi-open structure and
the provision of ecosystem goods and services.
The complete or even partial cessation of these
activities will lead to structural changes in
the wood-pastures, reflecting their intermedi-
ate state between open pastures and closed
forests (Gillet, 2008). In the absence of man-
agement, shrubs and fast-growing trees tend
to develop to the detriment of the grassland
vegetation (Manning et al., 2006, 2009), but are
also a serious threat to the old trees (Bergmeier
etal.,2010). In many closed canopy forests in the
traditional rural landscapes of central Romania,
one can still commonly find overtopped large
trees (hollowing, dying or dead oak, hornbeam
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and beech pollards), indicating that the area
had a semi-open character in the past dec-
ades, most likely as wood-pasture. In contrast
to regular management interventions in wood-
pastures, intensive management of the grass-
land hampers the development of the woody
vegetation. Both abandonment and intensi-
fication can thus lead to a shift from a multi-
functional to a mono-functional land use,
with a decrease in the richness and quality of
the ecosystem goods and services provided
(Bugalho et al., 2011).

Wood-pastures respond quickly to vari-
ations in the management regime and inten-
sity which, in turn, are influenced by various
historical and current shocks, demographic
changes, industrialization and institutional de-
velopment. The spatial and temporal dynam-
ics of wood-pastures were and still are strongly
linked to broad social and economic develop-
ments and to the different ways that societies
have perceived and valued these landscapes
and their components. To achieve sustainable
use of the wood-pasture landscapes of Europe,
we must understand how the nature of these
links between societies and wood-pastures has
changed over time (Hartel and Plieninger, 2014).

5.3 Historical Development
of Wood-pastures in Europe

5.3.1 Forest grazing and pasturing

in ancient times

Vera (2000) and Luick (2008), using a variety
of written evidence, have reviewed the ways
in which various societies from central and
western Europe interpreted terms such as for-
estis, silva, wald, silva glandiferae, or silva vulgaris
ascuae. These and similar terms used to name
wood-pastures always included a ‘non-tree’
type of vegetation and land use as well, such
as pastures, pasturing, cropped fields or even
built areas. For example, in the English Domes-
day Book (1086 AD) silva pastilis, literally meaning
wood-pasture, is distinct from silva minuta,
which were coppices (see Buckley and Mills,
Chapter 6).

Pollarding and coppicing were common
management practices applied to trees in the

Middle Ages and afterwards (Jorgensen and
Quelch, 2014), with the former being most
prevalent in wood-pastures. Pollarding was
applied in cycles from less than 4 to 10 or more
years (Rackham, 1989; Vera, 2000). Trees man-
aged in this way may eventually become very
old (Read, 2000; Lonsdale, 2013; Quelch, 2013),
as pollarding slows the growth of the bole,
and the relatively short height, with, for much
of the time, relatively little canopy in relation
to bole size, protects these trees from damage
caused by storms.

Wood-pastures were at the heart of many
local economies for centuries. For example
‘pannage’, the turning out of pigs into woods
dominated by oak and beech so that they
could eat the mast, was often combined with
coppicing and pollarding, the pannage being
critical to the fattening of the pigs. In many
parts of lowland and mild-altitude regions
of Europe, this practice continued up to the 20th
century. The season usually started in Sep-
tember or November and lasted until Decem-
ber (Makkai, 2003; Jorgensen, 2013); during
this time, the pigs were allowed to stay out in
the woods the whole time (Hornyak, 1998). The
value of the land might be measured not in
terms of timber or firewood produced but in
terms of the number of pigs that it could sus-
tain in this way (Luick, 2009; Szab6, 2013).

Because of its importance, forest grazing
came under strong regulation. For example,
in the Saxon area of southern Transylvania,
forest grazing was regulated by a document
commonly referred to as ‘Andreanum’, The
Golden Charter of Transylvanian Saxons of
1224. A document originating in the 16th cen-
tury records the Transylvanian Saxons asking
Istvan Béthory (the Prince of Transylvania,
King of Poland and Grand Duke of Lithuania)
to empower local authorities to control graz-
ing with sheep and pigs in the oak forests in
their territory (Tesculd and Gota, 2007).

At about the same time, various local in-
stitutions such as the Church, the aristocrats or
the community itself sought to restrict what
could be done in their forests. There had long
been cases where activities that interfered with
the hunting interests of the nobility had been
prohibited (Luick, 2009), but Oroszi (2004)
notes moves to exclude livestock grazing and,
especially, wood extraction. In one village of
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the Saxon region of southern Transylvania,
ploughing was prohibited in the vicinity of
forests in the 16th century, because ‘the plough
is not good neighbour with the forest’. Oroszi
(2004) suggests that this represents the first
steps towards the more formally regulated and
institutionalized forest management that de-
veloped in the 18th and 19th centuries (Savill,
Chapter 7).

5.3.2 Driving the livestock out of the
forest (18th—19th centuries)

The demand for timber and agricultural prod-
ucts sharply increased in the 18th /19th century
with the rapid growth in human population
(the population of Europe doubled in just
200 years) and the development of trade, in-
dustry, infrastructure and urbanization. Pro-
duction needed to be intensified and new
models of agriculture and forestry were intro-
duced (Dorner, 1910; Oroszi, 2004; Luick,
2009). Livestock came to be seen as an enemy
of modern forestry because trampling and
grazing damaged seeds, saplings and trees.
This created tensions between those keen to
maintain forest grazing and pasturing and
those seeking to protect forests and increase
wood production.
@ The Hungarian journal Forestry Files

Erdészeti Lapok, in Hungarian) of the 19th and
early 20th century contains a lively debate
about the topic of forest grazing which prob-
ably reflects the situation in western and cen-
tral Europe more generally. Those interested in
wood production and forestry were concerned
that the expansion of forest grazing and an in-
crease of livestock density would damage
woodland; while forestry was often blamed
for the crisis, it was really more a result of inef-
ficiency in the agricultural sector. There were
calls for more woodland to be converted into
agricultural land, and military maps from the
18th and 19th centuries show that in southern
Transylvania previously wooded landscapes
became pastures with scattered trees (Fig. 5.3).
Similar changes were happening elsewhere, fo
example in Germany (Luick, 2009).

Foresters such as Emil Belhazy (1888) set
out the management interventions needed to
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achieve sustainable forest grazing, relating,
for instance to tree densities, species compos-
ition and regeneration patterns. He considered
that the primary aim of trees in grazed forests
was to improve soil condition and grassland
productivity.

Meanwhile, there were suggestions for
agricultural changes, such as those made by
Antal Lonkay (1903). He argued that increas-
ing agricultural production using traditional
(ancient) methods would degrade both wood-
land and farmland, and urged the intensifica-
tion of farming so that there would be no need
for the conversion of more forests in agricul-
tural areas: “The extensive agriculture is at its
end; let’s quickly help people and teach them
how to do intensive agriculture in smaller land
areas’. Lonkay called for the abandonment of
the traditional production systems, which in-
cluded crop rotation with a fallow period,
and its replacement by cultivation with leg-
umes to assure satisfactory production while
allowing the land to recover. Such changes in
the agricultural sector would allow forest graz-
ing to be stopped and this would increase the
potential for timber production. Hence, Lonkay
also proposed the improvement of the for-
estry system and a departure from traditional
woodland management. The efficiently man-
aged forests would generate significant in-
come for local communities to buy and plant
fruit trees scattered through the pastures.
Fruit trees would provide food for livestock,
but also generate income from the fruit; this
money could, in turn, be used to improve the
maintenance of the pastures. He admitted that
the strategy would require major institutional
changes, but said ‘we should not shrink from
the difficulties at the beginning’.

The 18th and 19th centuries were thus
marked by the widespread separation of the
grazing from forests across Europe. Ancient
wood banks and lynchets are still common in
the historic landscapes of Southern Transylva-
nia, delineating woodlands from other land
uses (Szabd, 2010), separating ancient forestry
from pasturing. Typical tree species planted
along them were hornbeam (Carpinus betulus),

lack locust (Robinia pseudoacacia) and ash (Frax-
us excelsior) (Hartel, personal observations).

Ancient land management systems were
abandoned and new forms of production
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Fig. 5.3. Rékas wood-pasture near Turistvandi in Hortobagyi National Park, Hungary: (a) First military
survey, 1784; (b) Second military survey 1858, Kingdom of Hungary and Temes, 2005; (c) Aerial photo
2005. (From: (a—b) Arcanum Database Ltd, Budapest, ISBN: 963 7374 21 3; (c) Hortobagyi National Park.)
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adopted, which led to a reorganization of the
landscape. The separation of agricultural and
forestry land uses was reinforced in the 20th
century by the development in many coun-
tries of separate institutions dealing with for-
estry and farming. Forest grazing by cattle,
horses, sheep, goats or pigs was frequently
prohibited by law. The economic value of
timber was higher than ever before, result-
ing in the formation of closed canopy forests
managed for timber production. This was ac-
companied by the rise of formal forestry edu-
cation and a forest management attitude that
was strongly focused on economic production.
Similar changes in other land-use sectors,
such as agriculture and water management,
resulted in a splitting of landscapes into mono-
functional land-use units that were institu-
tionally and ecologically isolated from the
rest of the landscape.

During the second half of the 20th cen-
tury, the above processes led to the destruc-
tion of many wood-pastures in Europe. These
pastures were either improved to allow more
intensive livestock production or converted to
arable and other land-use types with the re-
moval of trees in the process. Where livestock
farming was unprofitable, the wood-pastures
were abandoned and the gaps between trees
became infilled by natural regeneration.

5.3.3 New recognition for
wood-pastures?

Despite the destruction of many wood-pastures
in Europe as outlined above, trees, none the
less, continued to be maintained or planted
in pastures where they were seen to be bene-
ficial for the soil or grassland, or where they
provided shelter against extreme weather
conditions. In western Europe, wood-pastures
have survived more often at higher eleva-
tions or on less productive soils in the low-
lands where low intensity grazing is still
maintained. They have also survived in areas
that are protected for various reasons, such as
land used for hunting or amenity parks (see
Fletcher, Chapter 9). In eastern Europe, an-
cient wood-pastures are still common even
in lowland areas (Hartel et al., 2013).
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In recent decades, the value of wood-
pastures has increasingly been recognized
and this should translate into more sympa-
thetic policies and management. Their aesthetic,
heritage and biodiversity values contribute to
local economies through cultural tourism (Biel-
ing and Konold, 2014). Wood-pastures often
contain large, old trees which can be highly
valued by the public. In the UK, several thou-
sands of old trees in wood-pastures and hedge-
rows have been recorded by citizens, which
has improved our understanding of the dis-
tribution and condition of the trees, and also
created public support for their conservation
(Butler, 2014).

A revival of academic interest in wood-
pastures and veteran trees, which started in
Britain during the 1990s (Kirby et al., 1995), is
reflected in studies on the biodiversity poten-
tial of wood-pastures and veteran trees in
other countries: the Czech Republic (Spitzer
et al., 2008; Hordk and Rébl, 2012; Vojta and
Drhovskd, 2012; Sebek et al., 2013); Portugal
(Gongalves et al., 2011); Romania (Hartel et al.,
2013, 2014); and Sweden (Paltto et al., 2011;
Koch Widerberg et al., 2012). Vegetation dy-
namics and landscape changes related to man-
agement regimes have been studied in
Switzerland (Gavazov et al., 2009), the Italian
Alps (Garbarino et al., 2010), Belgium (Van
Uytvanck ef al.,, 2008), the Netherlands
(Vandenberghe et al., 2009; Smit et al., 2010),
Spain (Plieninger and Schaar, 2008), Romania
(C)llerer, 2012, 2013) and Sweden (Brunet et al.,
2011). Other research on vegetation structure
and the conservation status of wood-pastures
has been taking place in Turkey (Ugurlu et al.
2012) and Greece (Chaideftou et al., 2011&!

A common concern has been how scatterea
tree cover interacts with pasture productivity.
Rivest et al. (2013) performed a global meta-
analysis which showed that scattered trees (in
densities ranging from ¢.15-50 trees ha™) do
not compromise pasture yield. In the Swiss
Jura mountains, extensively managed wood-
pastures act as buffers against extreme cli-
matic oscillations (Gavazov ef al., 2009). The role
of grazing regime and shrub composition and
configuration in tree regeneration in wood-
pastures has been another central topic (Pulido
et al., 2001; Smit et al., 2006; Plieninger, 2007;
Baraza ef al., 2010; Cooper and McCann, 2010).
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Some of these studies revive old knowledge,
and Jorgensen (2013) highlights the need
to consider the particular history of wood-
pastures when planning management. The
new and old evidence though seems to con-
verge: having trees scattered across pastures
can be good from both economic and ecological
perspectives.

5.4 National Inventories
of Wood-pastures

Most European countries lack a coherent na-
tionwide assessment of wood-pastures. They
are often not recognized as distinct landscape
elements, partly because of the difficulty of
identifying them consistently (Kirby and Perry,
2014). This applies at institutional and policy
levels, but also with land-cover maps such as the
CORINE database (a geographic land cover/
land use database encompassing most of the
countries of the Europe and parts of the
Maghreb). When a field assessment of wood-
pastures in central Romania was compared with
a subsequent CORINE land-cover classification
(Hartel and Moga, 2010), the wood-pastures
appeared as several categories: ‘agroforestry
areas’, ‘transitional elements with trees and
shrubs’, ‘semi-natural grasslands’, “pastures’,
“forests’ or ‘heterogeneous agricultural areas’.
Similarly, a Greek study found wood-pastures
in the CORINE land-cover categories for scrub
and/or herbaceous associations under ‘scler-
ophyllous vegetation’, ‘moors and heathland’
and ‘natural grasslands’ (Kizos, 2014).

The difficulties of categorizing wood-
pastures arise because they are determined not
only by their structural features, such as the
presence of trees at various densities, but also
by the presence of grazing management with
livestock. A wood with a closed canopy and
grazed by livestock is a wood-pasture in land-
use terms, even though it will also be classed
in land-cover terms as ‘forest’. What is certain
is that the areas of wood-pasture involved are
much larger than was previously thought.

The wood-pasture cover in Spain and
Portugal is ¢.3.1 million ha (Costa et al., 2014).
Sweden has about 50,000 ha of oak-dominated
wood-pastures (Ihse and Lindahl, 2000; Ihse,

2011). Germany records 5500 ha of wood-
pastures, although other estimates suggest
there might be between 50,000 to 100,000 ha
(Luick, 2009). Hungary has ¢.5500 ha of wood-
pastures, mostly in protected areas (Varga an
Bol6ni, 2009). The central part of Romania had§|
over 5000 ha of oak-dominated wood-pastures
(Hartel et al., 2013). In Belgium, there may be
3500-4000 ha in the Flanders region, largely
as protected areas. Around 15% of the moun-
tain forests in the Swiss Alps are grazed by
livestock (Mayer et al., 2004), around 52,000
ha in the Swiss Jura (Herzog, 1998) and around
400,000 ha in the Austrian Alps (Herzog,
1998). In contrast, there are virtually no wood-
pastures in the Czech Republic (J. Vojta and
J. Horak, personal communication).

5.5 Wood-pastures as
Multifunctional Landscape
Elements: Past and Present

The overall tendency, particularly in the past
century, has been for a reduction in the use of
products from wood-pasture systems, although
in the Mediterranean regions cork production
is still significant. The harvesting of wood de-
creased or has stopped, while other products,
such as medicinal plants and mushrooms, are
now gathered much less often as traditional
rural lifestyles have been abandoned. The
grazing systems have also changed with shifts
in the traditional livestock type and species.

However, new values connected to recre-
ation and nature conservation have been rec-
ognized. Most of the wood-pastures from
Hungary, for example, are maintained for their
ecological values with traditional grazing.
Table 5.1 presents data on the management
and the use of variety of goods by local com-
munities, both historically and currently, from
wood-pastures in 12 European countries. The
table is based on the responses of 16 academ-
ics working in those countries.

5.6 Threats to Wood-pastures

Even as the value of wood-pastures has become
more widely recognized, so there has been a

2/26/2015 12:08:46 PM


User
Kiemelés

User
Öntapadó jegyzet
delete 'the'

User
Kiemelés

User
Öntapadó jegyzet
Please insert after '2009' in the bracket, that 'although there is a growing interest of farmers for wood-pastures in Hungary, Varga, unpublished information'


®

70 T. Hartel et al.

Table 5.1. The management activities and the goods extracted from wood-pastures in the traditional past
and in present. The extracted goods are presented for grassland (managed as pastures or hay
meadows), woodland and where available for other resources.

Trends in the diversity

Country Traditional management Current management of goods extracted
Belgium Hay meadow Nature conservation Reduction; extraction
Pasturing (cattle) Grazing management, of wood-related
sometimes haymaking goods stopped; new
Wood-related goods: fodder (e.g. forms of valuation
from pollarded Fraxinus sp. for appeared
cattle), scrub, firewood
Czech Republic Pasturing Wood-pastures are Virtually no wood-
(sheep, cattle, pigs) forested pastures in this
Wood-related goods: coppicing country
Game
France Pasturing (cattle, horses) Pasturing (cattle, Reduction; extraction
horses) of wood-related
Fodder Fodder goods stopped; new

forms of valuation
Wood-related goods: wood extraction, Recreational activities
foliage for grazing animals
Fruits, medicinal plants, game, e.g.
berries, mushrooms, game

Germany Pasturing (cattle) Pasturing (cattle, goats) Reduction; new forms
of valuation
Wood-related goods: firewood, Wood-related goods:
fruit trees (from Streuobstwiesen — fuelwood, firewood
orchards)

Timber (from composite
forests)

Recreational activities

Nature conservation

Greece Pasturing (sheep) Pasturing (cattle) Reduction; change in
livestock
Wood-related goods: @oppicing
Hungary Pasturing (cattle, sheep, goats, pigs, Haymaking for manage- Reduction; wood-re-
horses) ment purposes lated goods tend to
Grazing (cattle, sheep, be abandoned
goats, horses) for man-
Wood-related goods: pollarding, agement purposes
pear trees (fruit)
Italy Pasturing Pasturing (on the way to  Reduction; extraction
being abandoned) of wood-related
Wood-related goods: coppicing goods stopped
Romania Pasturing (cattle, pigs, horses, buffalo, Pasturing (sheep) Reduction; change in
(central part) sheep, goats) Wood related goods livestock; new forms
Apple and pear trees of valuation
Wood-related goods: coppicing, (wild or domestic)

acorns, apple and pear trees (wild
or domestic)

Fruits, medicinal plants and other, Fruits, medicinal plants
e.g. dog rose, mushrooms and other: e.g. dog
rose, mushrooms
Recreation Recreation activities
Skopationsfest (Saxons in Nature conservation

Transylvania)
Continued
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Table 5.1. Continued.

Country Traditional management

Trends in the diversity

Current management of goods extracted

Spain, Portugal Pasturing (sheep, pigs)
Wood-related goods: charcoal,

firewood, cork, acorns

Other goods: honey, crop production

Sweden Haymaking

Fodder

Pasturing (cattle, sheep,
horses)

Wood-related goods: pollarding,
acorns (for pigs), scrub

Fruits, medicinal plants,
e.g. berries

Pasturing (cattle)

Fodder

Switzerland

Wood-related goods

Pasturing (sheep, cattle)
Wood-related goods
Cork

Change in livestock;
reduction of
wood-related
goods; new forms

Recreational activities of valuation

Tourism

Nature conservation

Pasturing (cattle, sheep,
horse)

Reduction; extraction
of wood-related
goods stopped

Reduction; extraction
of wood-related
goods stopped; new
forms of valuation

Pasturing (cattle)
Fodder

Recreational activities
Nature conservation

growing appreciation of the threats to their
future persistence (Bergmeier et al., 2010; Beau-
foy, 2014; Bergmeier and Roellig, 2014; Hartel
and Plieninger, 2014).

5.6.1 Management changes

These can be summarized as land-use intensi-
fication, land abandonment and the conver-
sion into other land cover forms. Land-use
intensification typically involves the increase
of grazing livestock density alongside the
removal of woody vegetation and the use of
chemical fertilizers. The result is a pasture with
low biodiversity value and potentially low
resilience, especially towards climatic vari-
ations. The decrease of grazing intensity, or
its abandonment, results in shrub expansion
and the reforestation of wood-pastures. Land
conversion may be to built-up areas or infra-
structure such as roads, or conversion to ar-
able land. Any woody vegetation is usually
removed in the process. While the immediate
driving force for these changes is local eco-
nomics, often they are encouraged by national
and regional policies.

5.6.2 Policy mismatch

Through much of the late 20th century, agri-
cultural and rural development policies sup-
ported the destruction of many wood-pastures
in Europe. Public infrastructure programmes
converted thousands of hectares of Spanish
and Portuguese cork oak (Q. suber) and holm
oak (Q. ilex) wood-pastures into irrigated land,
eucalyptus plantations, artificial water bodies
or industrial units (Joffre et al., 1999). From the
1950s onward, public agricultural policies in
southern Germany provided landowners with
grants for clearing scattered fruit trees (Herzog,
1998). Even now, forest services seek to abolish
the grazing rights in the mountain forests of
the Alps (Mayer et al., 2004).

Public incentives for wood-pasture conser-
vation may be available, for example through
agri-environmental schemes, but land man-
agers are reluctant to participate in them. An
analysis of schemes for wood-pastures and
other farm woodlands in the German state of
Saxony identified high production costs and
opportunity costs for land use, contractual un-
certainties, land-tenure implications and variable
societal preferences for the ecosystem services
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of wood-pastures as obstacles to scheme uptake
(Schleyer and Plieninger, 2011).

The multifunctional nature of wood-
pastures is difficult to manage under institu-
tional structures that are organized as single
land-use sectors. Under the Common Agricul-
ture Policy of the European Union (EU), there
are restrictions on agricultural support for
wood-pastures, as some regulations consider
them to be forests rather than pastures (Beaufoy,
2014) and forest policy is a matter for the
member states, not the EU itself. However,
the ecological values of wood-pastures make
them an issue for environmental policy, and
other societal values such as recreation, beauty,
cultural history and sense of place relate to
the spheres of public health and human well-
being. Poor integration between these sectors
poses major challenges to the design of effect-
ive mechanisms to safeguard wood-pasture.

5.6.3 Decline of old, hollowing
or dying trees

The large number of old, hollow trees found
in wood-pastures are important as keystone
structures in ecosystems and the value of
these has recently been recognized worldwide
(Lindenmayer et al., 2013; Siitonen and Ranius,
Chapter 11). Their cultural value is also in-
creasingly emphasized (Butler, 2014). These
trees are in sharp decline due to human-related
factors such as cutting, reforestation and un-
controlled pasture burning and land aban-
donment. High losses of these trees often go
unnoticed, especially in the traditional rural
landscapes of Europe. For example, in central
Romania many ancient oaks collapsed as a re-
sult of the severe, uncontrolled burning of
wood-pastures in 2012 (Hartel et al., 2013).

5.6.4 Lack of regeneration

Intensive grazing, often linked with shrub
removal, is detrimental to tree saplings. Lack
of regeneration may also be an issue in trad-
itionally managed wood-pastures (Plieninger,
2007), thus threatening the fut ontinuity
of the veteran tree populations@
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5.7 Conclusion

European wood-pastures were created and
managed by humans and, in the past, were
intimately linked with farming systems. Their
survival depends strongly on human inter-
vention: wood-pastures have always under-
gone major structural changes as societies
change. The most important factors threaten-
ing wood-pastures now are their structural
simplification (typically by their transform-
ation into either closed forest or open agricul-
tural areas), the loss of scattered trees, in
particular large and old trees, the lack of
regeneration and inappropriate land-use pol-
icies. The change from multifunctional man-
agement into intensive mono-functional land
use is the main driver of this change, reflect-
ing the growing demands for timber and
agricultural products.

We lack a coherent picture of the extent
and status of wood-pastures in Europe. They
are increasingly recognized for their historical,
cultural, aesthetic and biodiversity values, but
many gaps remain to be filled. A promising lead
may be to encourage citizens to identify the
scattered old trees in their neighbourhoods.
Other local initiatives, with their successes and
failures, should provide a valuable platform
for knowledge sharing to improve our under-
standing and actions.

Recent research is focusing on under-
standing how agricultural production and
trees can be better integrated alongside the
other ecosystem services provided by wood-
pastures. A new social and academic recogni-
tion of wood-pastures in Europe should, in
turn, generate efficient policy measures to
ensure their sustainable future.
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