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Abstract Intensive farming practices are a major cause of destruction and deg-
radation of natural vegetation throughout the world. However, in some regions 
including Europe, semi-natural vegetation and farmland systems harbour wildlife of 
conservation concern and other values. We propose widespread strategic revegeta-
tion—a type of restoration related to wildlife-friendly farming or land sharing with 
little competition for land—by planting woodland islets and hedgerows for ecologi-
cal restoration in extensive agricultural landscapes. This approach allows wildlife 
enhancement, provision of a range of ecosystem services, maintenance of farmland 
production, and conservation of values linked to cultural landscapes. In contrast, 
vegetation restoration by land separation, namely secondary succession following 
farmland abandonment and tree planting, would provide all these benefits only at 
the landscape or regional scales as this restoration type is at the expense of field-
level agricultural production. Furthermore, seed dispersal from revegetated ele-
ments favours passive restoration of nearby abandoned farmland and, consequently, 
rewilding. Revegetation of riparian systems and other actions that do not compete 
for land use such as introduction of bird perches, refuges for wildlife or creation of 
ponds would provide similar benefits. Revegetation of roadsides and roundabouts 
may support dispersal and spread of species but may function as ecological traps for 
wildlife. We provide a practioner’s perspective related to land-sharing restoration 
actions in central Spain. We conclude that practical restoration projects—particu-
larly strategic revegetation- are essential if we want to halt biodiversity loss and 
encourage the return of wildlife in agricultural landscapes.

Keywords Biodiversity · Farmland · Land separation · Land sharing ·   Seed dispersal · 
Strategic revegetation
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7.1  Introduction

A large part of environmental degradation is due to the expansion of the agricultural 
frontier in many parts of the world together with intensification of farming methods. 
For instance, Ellis and Ramankutty (2008) indicated that 14 of the World’s 21 major 
biome types have agricultural use. Agricultural land covered 4.91 billion ha, ca. 
38 % of the terrestrial surface, in 2011 (FAOSTAT 2013), to the detriment of natural 
vegetation cover. However, at the global scale, the amount of agricultural land has 
currently reached a plateau (Rey Benayas and Bullock 2012), with a redistribution 
of agricultural land from temperate areas towards the tropics (Foley et al. 2011; 
Rey Benayas and Bullock 2012). In the European Union (EU-27) 43 % of the land 
is under agriculture (FAOSTAT 2013), but this proportion is often nearly 100 % at 
more local scales such as the Castillian plains of Spain.

A powerful approach to countering the negative impacts of agricultural expan-
sion and intensification is ecological restoration. Restoration actions are increasing-
ly being implemented in response to the global biodiversity crisis, and are supported 
by agreements such as the global Convention for Biological Diversity—a major 
target of its strategic plan for 2020 is restoring at least 15 % of degraded ecosys-
tems—and the EU Council’s conclusions on biodiversity post-2010, e.g. “halting 
the loss of biodiversity and the degradation of ecosystem services in the EU by 
2020, and restoring them in so far as feasible”. Such policy initiatives are useful, but 
raise questions about our ability to manage and restore ecosystems to supply mul-
tiple ecosystem services and biodiversity (Bullock et al. 2011). For instance, there is 
often a trade-off between agricultural production that meets societal needs for food 
and fiber vs. other services and conservation of biodiversity (Pilgrim et al. 2010).

Recent discussions about the future of farming have contrasted “land sharing”—
sometimes called “wildlife-friendly farming”- with “land separation”. The former 
advocates the enhancement of the farmed environment, while the latter, also called 
“land sparing”, advocates a separation of land designated for farming from that 
for conservation (Fischer et al. 2008; Phalan et al. 2011). Rey Benayas and Bull-
ock (2012) argued that these approaches should not be seen as alternatives, but as 
representing the range of actions that can be best combined to enhance biodiver-
sity and ecosystem services. Furthermore, considered broadly the land sharing/land 
separation approaches might be seen as a gradient rather than as a dichotomy as 
they represent actions at different spatial scales. However, when planning actions 
at specific locations, there is a true contrast between the land sharing and separa-
tion approaches (e.g. Phalan et al. 2011), as we will demonstrate. In this article 
we will first examine the complex role of agricultural systems in both delivering 
and harming wildlife (the so called “agriculture and conservation paradox”, Rey 
Benayas et al. 2008). Then we focus on approaches to enhance wildlife—including 
rewilding—and associated ecosystem services in agricultural landscapes. On one 
hand, we will examine restoration actions that do not or hardly compete for land use 
to produce systems in which agricultural production is in partnership rather than in 
conflict with the enhancement of wildlife. Among the various restoration actions, 
we will pay particular attention to strategic revegetation by planting woodland islets 
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and hedgerows. We will present a practitioner’s perspective of implementation of 
such restoration actions in central Spain.

Cropland has mostly spread at the expense of forest land in Europe (Foley et al. 
2005). Thus, on the other hand, we will focus on forest regrowth or passive restora-
tion following farmland abandonment and tree plantations on cropland as examples 
of habitat restoration by land separation. Strategically revegetated elements and for-
est regrowth are linked by species dispersal processes. Thus, ecological restoration 
in farmland may maintain agricultural practices, promote wildlife return, and ac-
celerate rewilding sensu Navarro and Pereira (see Chap. 1) in circumstances where 
the socio-ecological dynamics promote abandonment.

7.2  The Agriculture and Conservation Paradox

Few human activities are as paradoxical as agriculture in terms of their role for 
nature conservation. Agricultural activities are the major cause of negative environ-
mental change worldwide. For instance, agriculture: is the main cause of deforesta-
tion; is the major threat to bird species; accounts for ca. 12 % of total direct global 
anthropogenic emissions of greenhouse gasses; and strongly impacts on soil carbon 
and nutrients (sources of evidence in Rey Benayas and Bullock 2012). In recent 
history, in addition to an increase in farmed area, farming practices in many regions 
have become more intensive. For example, the area of cultivated land serviced by 
irrigation, the major form of human water consumption and a surrogate of farm-
land intensification, in Europe increased from 9.2 × 106 ha in 1961 to 17.9 × 106 ha 
in 2011 (FAOSTAT 2013). Beyond changes in species richness, agricultural inten-
sification has been shown to reduce the functional diversity of plant and animal 
communities, potentially imperilling the provisioning of ecosystem services (Flynn 
et al. 2009). Importantly, intensification of land use has brought remnant areas of 
natural or semi-natural vegetation such as steep hillsides, property boundaries and 
track edges into mainstream agriculture (Rey Benayas et al. 2008). Thus, agricultur-
al expansion and intensification have greatly increased our food, fiber and biofuels 
supplies, but have damaged wildlife and other services.

In contrast to these negative perspectives, extensive agricultural habitats are of-
ten viewed positively in terms of nature conservation due to, for example, creation 
of landscape mosaics and environmental heterogeneity (Oliver et al. 2010), or be-
cause they are threatened habitats that support endangered species and cultural val-
ues (Kleijn et al. 2006). In the EU-27, 31 % of Natura 2000 sites, a network of pro-
tected areas, result from agricultural land management. Several taxa including spe-
cies of birds, insects and plants, some of them endangered, depend on low-intensity 
farmland for their persistence (Kohler et al. 2008). Thus, common farmland birds 
in Europe show negative trends (−35 % since 1980) and these are today of conser-
vation concern, whereas forest birds show positive trends due to abandonment of 
agricultural land and afforestation programs (European Bird Census Council 2010). 
Wildlife decline might affect agricultural production itself. For instance, insects that 



Fig. 7.1  Sketch of a hypothetical Mediterranean agricultural landscape before ( top) and a few 
years after ( bottom) implementing strategic revegetation actions. The actions illustrated are the 
following: (1) introduction of woodland islets and (2) hedgerows in cropfields; (3) restoration 
of riparian vegetation; (4) revegetation of road sides and (5) roundabouts. Additionally, there are 
some (6) abandoned fields, which are indicated by arrows. The lack of revegetation actions in the 
bottom left quarter of the landscape illustrates the inappropriateness of such revegetation due to 
e.g. outstanding values linked to steppe birds. Establishment and development of vegetation fol-
lowing cropland abandonment is different in fields close ( blue arrows) or away ( red arrows) from 
strategic revegetation actions or natural vegetation
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provide pollination and pest control services in cropland tend to be less common in 
more intensive landscapes (Tscharntke et al. 2005).

Agricultural intensification can have a negative impact on the values linked to 
traditional agriculture, but so can agricultural abandonment and, particularly, when 
afforestation occurs on former cropland (Rey Benayas et al. 2007). Abandonment of 
agricultural land has mostly occurred in developed countries in the last few decades 
(Rey Benayas and Bullock 2012). The European Agrarian Policy has aided affor-
estation in agricultural land that has resulted in the convesion of > 106 ha of former 
cropland into tree plantations (Directorate-General for Agriculture and Rural De-
velopment 2012). Currently, it is providing subsidies to afforest land after vineyard 
extirpation in Spain, for instance, an action that is being criticized by conservation-
ists due to negative impacts on wildlife and other values (Rey Benayas and Bullock 
2012). It seems that agriculture, woodland, and biological conservation are in a 
permanent and irreconcilable conflict, the agriculture and conservation paradox 
(Rey Benayas et al. 2008).

7.3  Designing Restoration on Agricultural Land 
by Strategic Revegetation

The agriculture and conservation paradox creates a dilemma in projects that involve 
restoring non-agricultural habitats such as woodland on agricultural land, which can 
only be resolved by considering the relative values of biodiversity and ecosystem 
services associated with woodland vs. agricultural ecosystems (Rey Benayas et al. 
2008). The reconstruction of vegetation in a landscape (“where and when to re-
vegetate?”) is an issue that has become a research priority (Thompson et al. 2009). 
In the context of this article, we consider as strategic revegetation, highly specific 
planting (and sometimes seeding) actions that are characterized as occupying a tiny 
fraction of the agricultural landscape (Fig. 7.1). They are intended to enhance wild-
life and particular services such as habitat provision and seed dispersal. The effects 
on wildlife and ecosystem services will usually depend on how much land is af-
fected by these actions.

 Strategic Revegetation in Farmed Fields

In actively farmed fields, these actions can include planting woodland islets, hedge-
rows and isolated trees (Fig. 7.1). They have the potential to enhance wildlife, 
 agricultural production, and other services at the field and landscape scales since 
they hardly compete for farmland use (Rey Benayas and Bullock 2012), and can be 
considered a form of rewilding per se. Rey Benayas et al. (2008) suggested a new 
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concept for designing restoration of forest ecosystems on agricultural land, which 
uses small-scale active restoration as a driver for passive restoration over much 
larger areas. Establishment of “woodland islets” is an approach to designing restora-
tion of woodlands in extensive agricultural landscapes where no remnants of native 
natural vegetation exist. It involves planting a number of small, densely-planted, 
and sparse blocks of native shrubs and trees within agricultural land that together 
occupy a tiny fraction of the area (< 1 %) of target land to be restored (Fig. 7.2). 
This approach, later called “applied nucleation” by Corbin and Holl (2012), allows 
direction of secondary succession by establishing small colonisation foci, while 
using a fraction of the resources required for large-scale reforestation. Woodland 
patches provide sources of seed and dispersing animals that can colonize adjacent 
habitats. If the surrounding land is abandoned, colonists from the islets could accel-
erate woodland development because dispersal of many woodland organisms will 

Fig. 7.2  A schematic diagram of the “woodland islet and hedgerow” model proposed in this arti-
cle, based on the “woodland islets” model developed by Rey Benayas et al. (2008). A denuded 
agricultural landscape (a) is planted with a few (here four) small (e.g. 100 m2) woodland islets 
and hedgerows (b) Targeted management of the islets and hedgerows allows the trees to establish, 
grow and reach sexual maturity rapidly. If the cropland is then abandoned the islets and hedgerows 
can expand and export seeds (and other organisms established in them) to the surrounding land 
(c) The islets and hedgerows eventually coalesce to form closed woodland (d) Alternatively the 
surrounding land remains in same or other uses (e) while the islets and hedgerows remain as small 
patches of the native woodland community as the trees grow taller. Some islets and hedgerow frag-
ments may disappear through stochastic events (f)
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continue over many years (Fig. 7.1). The landscape emphasis on a planned planting 
of islets maximises benefits to wildlife and the potential of allowing the islets to 
trigger larger-scale reforestation if the surrounding land is abandoned, which can 
lead to rewilding (see Chap. 1). The islets should be planted with a variety of native 
shrub and tree species including those identified as nurse species to take advantage 
of facilitation processes (Cuesta et al. 2010).

Vegetation dynamics in complex landscapes depend on interactions among en-
vironmental heterogeneity, disturbance, habitat fragmentation, and seed dispersal 
processes. Ozinga et al. (2009) concluded that the ‘colonization deficit’ of plant spe-
cies due to a degraded dispersal infrastructure is as important in explaining plant di-
versity losses as habitat quality, and called for new measures to restore the dispersal 
infrastructure across entire regions. Estimates of dispersal distances for vertebrate-
dispersed shrubs and trees (Table 7.1) suggest that the introduction of woodland 
islets planted about one km apart in a deforested agricultural landscape could allow 

Table 7.1  Examples of seed dispersal distances for European forest and scrub species, with infor-
mation on whether dispersal is biased into open or forest habitats
Species Dispersal 

vector(s)
Maximum 
reported 
dispersal 
distance (m)

Biased dispersal 
among different 
habitats?

Reference

Fraxinus excelsior Wind 90 None Stoyan and 
Wagner (2001)

Picea abies Wind 150 None Dovciak et al. 
(2008)

Pinus sylvestris, 
 P. nigra

Wind 100 None Debain et al. 
(2007)

Corylus avellana Rodents > 70 Grassland > woodland Laborde and 
Thompson 
(2009)

Corylus avellana, 
Quercus petraea

Jays ( Garrulus 
glandarius), 
mice

> 200 Jays: short grass >
tall grass/woodland
Mice: grassland >
woodland

Kollmann and 
Schill (1996)

Fagus sylvatica Jays, rodents 3000 Pine forest > grassland Kunstler et al. 
(2007)

Prunus mahaleb Birds, 
mammals

> 1500 Large birds and mam-
mals: open >
scrub
Small birds: scrub >
open

Jordano et al. 
(2007)

Quercus ilex, Q. 
suber

Jays 550 Abandoned field/for-
est track > managed 
field/scrub

Pons and Pau-
sas (2007)

Quercus robur, Q. 
petraea

Mice, voles > 137 Heath > woodland/
grassland

Jensen and 
Nielsen (1986)



134 J. M. Rey Benayas and J. M. Bullock

colonisation over the whole landscape (Rey Benayas and Bullock 2012). Spread 
from these islets would be facilitated in the cases where animals disperse seeds 
preferentially into open habitats, whilst avoiding dense scrub or forest (Table 7.1). 
However, the potential for colonisation from such foci will be more limited for wind-
dispersed trees and shrubs, which seem to disperse shorter distances, and in those 
cases where animals disperse seeds preferentially into wooded habitats ( Table 7.1). 
It is possible however to direct dispersal artificially into open habitats; for example 
by erecting structures such as perches or hedges which attract birds and/or which act 
as a physical barrier to wind-dispersed seeds (Bullock and Moy 2004).

The woodland islets approach maintains flexibility of land use, which is criti-
cal in agricultural landscapes where land use is subject to a number of fluctuating 
social, environmental, policy and economic drivers (e.g. Romero-Calcerrada and 
Perry 2004; Rounsevell et al 2005). It provides a means of reconciling competition 
for land use among agriculture, conservation and woodland restoration at the land-
scape scale. This could increase the economic feasibility of large-scale restoration 
projects and facilitate the involvement of local human communities in the restora-
tion process. The woodland islets idea has similarities to other approaches involving 
planting small areas of trees on farms, such as tree clumps, woodlots, hedges, liv-
ing fences, or shelterbelts and agro-forestry systems. Particularly, the revegetation 
of property boundaries, field margins and track edges in farmland to create living 
fences (Barnes and Williamson 2006; see Chap. 6) has the same function in trigger-
ing passive revegetation as woodland islets (Forget et al. 2013); thus, the “woodland 
islets” concept could be expanded to the “woodland islets and hedgerows” concept 
(Fig. 7.2). Planting isolated trees may also provide a disproportionate positive value 
for wildlife and potential for seed dispersal (DeMars et al. 2010; Fischer et al. 2010).

Besides providing a dispersal infrastructure, woodland islets and hedgerows 
provide habitat or enhance the farmed environment for wildlife. These benefits 
have been well documented for plant species (e.g. Poggio et al. 2010) and small 
animals such as insects (e.g. Noordijk et al. 2010), but they are also critical for 
medium-sized and even large mammals. For instance, Pereira and Rodríguez (2010) 
documented the value of hedgerows and narrow strips of riparian forest for the 
Egyptian mongoose Herpestes ichneumon and the common genet Genetta genetta. 
They found that mongooses and genets strongly selected linear woody vegetation, 
and that open fields, dehesa and olive groves were avoided. Similarly, Blanco and 
Cortés (2007) demonstrated that hedgerows and small woodland patches were im-
portant for wolf Canis lupus –an iconic species for the rewilding concept- living in 
agricultural habitats in northern Spain.

 Other Options for Strategic Revegetation in Agricultural 
Landscapes

While we concentrate on woodlands here, the islets approach to restoring a disper-
sal infrastructure could be used for other (semi-)natural habitats such as species-rich 
grasslands, scrub, or heathland (e.g. Hooftman and Bullock 2012). Other strategic 
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revegetation actions in agricultural landscapes but unrelated to the farmed envi-
ronment itself could, for example, target road verges and roundabouts, and ripar-
ian systems (Fig. 7.1). These would provide similar benefits in terms of dispersal 
infrastructure as those explained above for woodland islets and hedgerows. The 
revegetation of roadsides and roundabouts may bring additional benefits such as 
slope stabilization and aesthetic value. However, these revegated artificial elements 
may also function as “ecological traps” that put at risk the wildlife attracted by 
them through increasing traffic collisions (Fahrig and Rytwinski 2009). Addition-
ally, they may also decrease visibility for drivers and be dangerous obstacles in case 
of crashes, so safety considerations should also be considered before revegetation 
is decided. Thus, they should be carefully planned and supported by the planners 
and contractors.

Riparian systems often support the only natural or semi-natural communities at 
the local level in agricultural landscapes, but frequently this vegetation has been ex-
tirpated or highly degraded, and the riverside has been ploughed. It has been shown 
that riparian vegetation is critical for wildlife conservation (Forget et al. 2013) and 
provision of ecosystem services such as water regulation and purification; thus, we 
suggest that strategic revegetation of creeks and rivers with native species should be 
considered a priority in agricultural landscapes and enforced by competent public 
administrations.

7.4  Restoring or Creating Other Specific Elements 
to Benefit Wildlife and Particular Services

Besides strategic revegetation, there are other actions that benefit wildlife and pro-
vide particular services in farmland, which do not or hardly compete with agricul-
tural land use. In general, all these actions were labeled “farmed field manicure” 
by Rey Benayas (2012) and, again, they can be considered as a form of rewilding. 
These include: (1) creation of pollinator-friendly areas using plant enrichment; (2) 
introduction of beetle banks, stone walls, stone mounds and other strategic refuges 
for fauna; (3) introduction of perches and nest-boxes for birds (see example below); 
(4) introduction or restoration of small ponds and (5) drinking troughs; and (6) re-
construction of rural architecture aiming at restoring cultural services.

GREFA’s project for enhancement of birds of prey for rodent control (http://www.
grefa.org/proyectosgrefa/38-proyectos/servivios-ambientales/control-biologico-
del-topillo-campesino/76-control-biologico-del-topillo-campesino) is an outstand-
ing example of this type of wildlife-friendly farming. This project was motivated 
by periodic field vole Microtus arvalis outbreaks, which are often controlled using 
poisons that may damage wildlife and game. Common kestrel Falco tinnunculus 
and barn owl Tyto alba are rodent predators that have declining populations for a 
number of reasons, including lack of sites for nesting in open landscapes. Thus, 
more nesting sites should increase the populations of these two species and contrib-
ute to place their populations at the carrying capacities. To achieve this goal, three 

http://www.grefa.org/proyectosgrefa/38-proyectos/servivios-ambientales/control-biologico-del-topillo-campesino/76-control-biologico-del-topillo-campesino
http://www.grefa.org/proyectosgrefa/38-proyectos/servivios-ambientales/control-biologico-del-topillo-campesino/76-control-biologico-del-topillo-campesino
http://www.grefa.org/proyectosgrefa/38-proyectos/servivios-ambientales/control-biologico-del-topillo-campesino/76-control-biologico-del-topillo-campesino
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2000-ha agricultural landscapes in central Spain were seeded with nest boxes, 100 
for common kestrel and 100 for barn owl in each landscape. For common kestrel, 
we calculate that rodent consumption per occupied nest box is ca. 186 kg year−1. As 
average occupancy in the three landscapes was 27 % between 2009 and 2012, total 
rodent consumption by this species is calculated in ca. 5 t year−1 per landscape for 
those years. Total rodent consumption could be as high as ca. 46 t year−1 if full nest 
occupancy by both species was attained, a figure that is expected to contribute to 
both rodent damage control and the maintenance of these birds of prey.

7.5  A Practitioner’s Perspective

The International Foundation for Ecosystem Restoration (FIRE, www.funda-
cionfire.org) aims at translating academic knowledge to ecosystem restoration in 
the real world, an example of translational ecology. It provides leadership in imple-
menting restoration actions in farmland habitat and farmland stewardship in Spain 
by means of its “Fields for Life Initiative”, which targets reconciliation of agricul-
tural production and wildlife enhancement based on sound, targeted research. Since 
2008, this initiative has revegetated 6.5 km of hedgerows and three woodland islets 
of different size with ca. 12,600 seedlings of 27 native species, introduced nine 
artificial ponds and several hundreds of artificial nests for insectivorous birds and 
121 for birds of prey, and has completed 12 signed stewardship agreements with 
land owners, among other achivements, including the participation of hundreds of 
volunteers in such actions, mostly in central Spain. The total area involved in this 
project is 3358 ha so far.

During these years, we have learnt that, in the first instance, farmers are reluctant 
to implement the suggested revegetation projects. First, farmers do not understand 
or forsee the benefits for agricultural production and, simultaneously, they perceive 
risks for crops. For instance, they believe that a new planted hedgerow is a reservoir 
that will spread crop pests rather than habitat for natural enemies of such pests or 
pollinators. They also think that the role of hedgerows as windbrakes that reduce 
soil erosion and dessication and crop abrasion is irrelevant for crop production. 
The second major reason has to do with their aesthetic appraisal of crop fields. 
According to their perception, crop fields must be “clean”, i.e. with nothing other 
than the cultivated plants, and most often farmers that have “untidy” crop fields are 
criticized in their local communities. And third, generally, individual farmers react 
to the private use-value of biodiversity and ecosystem services assigned in the mar-
ketplace and thus typically ignore the ‘external’ benefits of conservation that accrue 
to wider society (Jackson et al. 2007). To overcome this reluctance, we recommend 
efforts to educate and show farmers that strategic revegetation and other actions 
benefit wildlife and wildlife-based ecosystem services that may enhance or be neu-
tral for crop production (see also De Snoo et al. 2013). There is a need to address 
the inertia in farmers’ perceptions, and the EU Common Agricultural Policy should 

www.fundacionfire.org
www.fundacionfire.org
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provide specific resources to target this social objective for agricultural landowners 
beyond simple financial support such as the agri-environment schemes.

In contrast to such negative perceptions, and in addition to the obvious positive 
opinions of naturalists and conservationists, our projects are best valued and en-
couraged by hunters. They understand that planting woodland islets and hedgerows, 
the creation of ponds and other restoration actions are very beneficial to game, 
including birds such as the Red-legged partridge Alectoris rufa, rabbits and hares. 
Enhancement of game production and its associated economical benefits for local 
communities is an incentive for strategic restoration of agricultural fields.

The reported reluctance of farmers may be overcome; for that, we have learnt 
that the form of first contact with farmers is very important. The farmers need quite 
a lot of time to understand the possible advantages and, in the worst case, the over-
all non-harmful character of restoration actions in their properties. As a stewardship 
agreement is voluntary, it is necessary to have a continuing but ‘light touch’ con-
tact with farmers to persuade them to undertake necessary actions. Once a farmer 
agrees to implement restoration actions on his land, other farmers in a local com-
munity often agree too. In, unfortunately, few cases we have found landowners 
that are rapidly persuaded to adopt restoration actions, but that are almost never 
willing to pay any of the cost. Thus, FIRE seeks public and private financial sup-
port for its projects on the basis of their demonstration value. In short, key issues 
for large-scale ecological restoration on agricultural land are financial support and 
education to promote farmer and public awareness and training (Rey Benayas and 
Bullock 2012; De Snoo et al. 2013). Land owners must be specifically rewarded 
for restoration actions on their properties. To reward the total or social value, tax 
deductions for land owners who restore agricultural land and donations to not-
for-profit organizations that run restoration projects, payment for environmental 
services, and direct financing measures related to restoration activities should be 
implemented widely.

7.6  Forest Restoration by Land Separation

Rewilding by setting aside farmland to restore or create non-farmed habitat rarely 
happens –except in the case of farmland abandonment- as farmers tend to use and 
expand into all available land since this is usually the most profitable choice in terms 
of direct use value (TEEB 2010). This approach to rewilding competes with land for 
agricultural production at the field scale. Nevertheless, rewilding and agricultural 
production can coexist at the regional scale by a combination of habitat restoration 
and creation and maintenance of productive land for rewilding. Thus, rewilding 
sensu Navarro and Pereira (Chap. 1) might be considered more as land separation 
at the local scale, but it could also be seen a land sharing option at larger scales. 
Two major contrasting approaches for large-scale woodland or forest restoration 
in agricultural landscapes are: (1) passive restoration through secondary succes-
sion or forest regrowth following abandonment of agricultural land, e.g. cropland 
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and pastures where extensive livestock farming has been removed; and (2) active 
restoration through addition of desired plant species. Forest regrowth and tree plan-
tations on cropland enhance species that are characteristic of shrubland and forest 
environments, but are detrimental to species that are characteristic of open farmland 
environments and to agricultural production (Rey Benayas and Bullock 2012).

Passive restoration is cheap (although it may include opportunity costs) and 
leads to a local vegetation type. It is generally fast in productive environments, 
but slow in low productivity environments, as woody vegetation establishment is 
limited (Rey Benayas et al. 2008). The restoration capacity of woody ecosystems 
depends on the magnitude and duration of ecosystem modification, i.e., the “agri-
cultural legacy” (Dwyer et al. 2010). A key bottleneck that hinders revegetation in 
large, continuous agricultural landscapes is the lack of propagules due to absence 
of parent trees and shrubs (García et al. 2010), which might be overcome by stra-
tegic revegetation as explained above. Passive restoration can be seen as a rewild-
ing process (see Chap. 1), and it is of particular importance for large carnivores 
and herbivores such as the Brown bear Ursus arctos and the European bison Bison 
bonasus. The reintroduction of these species, whose habitat is expanding due to 
land abandonment, is often the subject of heated debates. The International Union 
for Conservation of Nature (2012) has recently published a document related to 
reintroductions and other translocations that is much more flexible than its previous 
1998 Guide for such actions.

Active forest restoration basically comprises the planting of trees and shrubs 
(Stanturf et al. 2014). It is needed, for example, when abandoned land suffers con-
tinuing degradation, local vegetation cover cannot be recovered and secondary suc-
cession has to be accelerated. Indeed, one criticism of the passive rewilding approach 
is that the establishment of forest and other natural habitats in degraded landscapes 
may be impossible without more active interventions (Hodder and Bullock 2010). 
There are differences in the wildlife and ecosystem services provided by passive 
vs. active restoration, and there is much debate about the ecological benefits of tree 
plantations. For instance, Bremer and Farley (2010) found that plantations are most 
likely to contribute to biodiversity when established on degraded lands rather than 
replacing natural ecosystems, and when indigenous tree species are used rather than 
exotic species. Similarly, a meta-analysis of faunal and floral species richness and 
abundance in timber plantations and pasture lands on 36 sites across the world con-
cluded that plantations support higher species richness or abundance than pasture 
land only for particular taxonomic groups (i.e. herpetofauna), or specific landscape 
features (i.e. absence of remnant vegetation within pasture) (Felton et al. 2010). 
Cropland afforestations in southern Europe, which are mostly based on coniferous 
species, may cause severe damage to populations of open habitat species, especially 
birds, by replacing high quality habitat and increasing risk of predation (Reino et al. 
2010). Further, these planted forests have been shown to be suitable habitat for gen-
eralist forest birds but not for specialist forest birds (Sánchez-Oliver et al. 2014), 
whereas secondary succession shrubland and woodland favour bird species that are 
of conservation concern in Europe (Rey Benayas et al. 2010).
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7.7  Conclusions

We conclude that, although agriculture is a major cause of environmental degra-
dation, ecological restoration on agricultural land offers opportunities to reconcile 
agricultural production with enhancement of wildlife and ecosystem services other 
than production. Strategic revegetation by land sharing through environmentally-
friendly farming, namely planting woodland islets, hedgerows and isolated trees, 
has the potential to enhance agricultural production, other ecosystem services and 
wildlife at both the farmed field and landscape scale. Importantly, strategic revege-
tation has the potential to trigger larger-scale reforestation if the surrounding land is 
abandoned (rewilding). However, vegetation restoration by land separation, namely 
secondary succession following farmland abandonment and tree plantations, would 
provide these triple benefits only at the landscape or regional scales as this restora-
tion type is at the expense of field-level agricultural production. At the landscape 
level, restoration of riparian vegetation is a priority whereas strategic revegation of 
road sides and roundabouts should be carefully planned to avoid risks for wildlife 
and drivers. Beyond scientific and technical research, an increase in such restora-
tion projects is needed if we want to halt environmental degradation and biodiver-
sity loss and meet the CBD and UE goals (see Chap. 11). We propose widespread 
expansion of highly specific actions to benefit wildlife and specific ecosystem 
services, particularly habitat provision and seed dispersion for triggering passive 
restoration after land abandonment leading to rewilding. Financial support, public 
awareness, education and training, particularly of farmers, are necessary to accom-
plish such objectives.
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