
Abstract

This work presents an analysis of the evolution of human activity in
Italian mountain areas, as regards to agricultural and forestry land
use. Due to the large area occupied by woodlands, the analysis focuss-
es on the relationships between man and forests. Three closely linked
systems have been analysed: agriculture, pasturage and silviculture,
which are primary resources used to satisfy human food and energy
requirements. From the point of view of the landscape, crops and for-
est products remain separate entities, even if a link to pasturage
remains. Two typical cases of multifunctional systems have been
described. The first is related to the alpine area, and the second one
concerns the Apennines. The documentation on land use in mountain
areas underlines the deep-seated relationships that have developed
over time between human activity and the forest. Until the middle of
the 20th century, the agriculture-forestry systems were integrated into
field, pasture and woodlands in which the portion dedicated to pasture
was dominant. Today, forests play a primary role since they offer eco-
nomic advantages and when correctly managed they can provide a
diversified flow of services. 

Introduction

The evolution of multifunctional land use systems in Italian moun-
tain environments is a subject of great interest, not only as far as the
description of the land itself is concerned, but also in terms of the rela-

tionships developed over the centuries between man and the forest.
Some considerations regarding the interaction between the agricul-

ture and silviculture systems are due. First of all, we need to examine
the development of land use models and the use of primary resources. 
The process of agricultural development began when Man started to

understand the importance of a sensible use of: i) propagules (seeds),
i.e. the shift from the use only of the single harvest to the combined
use of production and harvest; ii) selected propagules (effects of
domestication and selection); iii) cultivation techniques aimed to
reduce (or eliminate) the obstacles to the potential productivity of the
propagules employed. This process began in Italy over 5000 years ago
and has not changed greatly over time. It is a process that is still ongo-
ing (although a diversified approach has now been adopted) in the
most favourable agricultural areas. However, these areas are not usu-
ally found in the mountain regions.
Historically, along with a primary interest in agricultural production,

there was a parallel development in the production of animal proteins
through husbandry and pasturage. The oldest relationship between
man and forest (V millennium BC) was based on grazing as soon as
animals were starting to be domesticated. The first livestock were
sheep, goats and swine. In the beginning, the woodlands were free for
everybody to use and anyone could collect fallen deadwood and graze
their animals. Once people started living in communities, the land was
taken into possession and the forests were used for logging. Pasturage
quickly became a point of conflict, affecting the relationship between
the shepherd and the farmer as the farmer’s activities impinged on
ever larger areas of land previously used for pasture.
The link between the three systems, agriculture, pasturage and sil-

viculture, began to develop as a consequence of the fact that, over
time, grazing activities became more closely tied to agriculture.
Silviculture, on the other hand, followed a separate evolution. It devel-
oped mostly as a response to economic factors because the forests
offered an essential extra income for farmers in mountain areas
where there were limited opportunities for agriculture. From the point
of view of territory and landscape, the multifunctional approach to land
use linked the three systems into a single unit in which agriculture
and pasture were dependent on human labour. Man had only one con-
cern: to acquire food and energy in the easiest and most convenient
way. It is difficult to identify an early, rational, widespread approach to
forest management. The forestry systems were (and are still today)
focussed on the fall of the natural woody biomass. The spread of agri-
cultural systems started to eliminate the forests, both in flat land areas
and along the rivers in the mountains.
These systems have continued to spread up till the present day and

the greatest point of conflict has been in mountain areas where the
environmental conditions, e.g. steep slopes, have discouraged the
spread of agricultural activities. Some agricultural techniques, such as
terracing, have allowed the cultivation of grapevines in the Valtellina
Valley (Lombardy) and the cultivation of spelt in the upper Garfagnana
Valley (Tuscany). Other similar examples could be mentioned while
the compartmentalisation of land dedicated to crop cultivation sup-
ports a poor agriculture-silviculture integration. 
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Land use in mountain areas

In Italy there are two types of mountain systems: the Alps and the
Apennines. While these systems differ from one another for historic
and economic reasons, the biggest difference between them is related
to ecology. 
The alpine area represents approximately one-quarter of the total

Italian land surface (75,000 km2), while the Apennine region accounts
for approximately two-fifths (120,000 km2). Together they make up
approximately 35% of the total area of the country.
In both zones, two dominant land-use systems linked to the forests

were present. The first was found in alpine regions and has been
described as pasture with trees where, according to Francesco Piccioli
(1908), the woody plants were maintained, either isolated or in groups,
along with the pasture areas in a relatively irregular fashion, but with
no reduction in the herbaceous plant production. In the Apennines, the
second system has been described as understory range, where an appro-
priate number of animals can graze without damaging the trees or
where a certain amount of pasturage is tolerated. The difference
between the two environments should also be considered from the
point of view of land-economic structure and business, besides the
common element shared by both mountain populations regarding the
importance of daily work in satisfying the needs of their families. Work
was not just a means of acquiring goods to trade for necessities, but it
was also important in order to take care of the land, in terms of the
place where they lived. These values have changed drastically in the
last 70-80 years. Today, mountain areas can provide excellent services,
but they have, in part, shifted away from the multifunctionality of agri-
culture-silviculture-pasturage systems. 
An analysis of some cases can be helpful. In the Alps, the social-eco-

nomic land structure has remained the same over time: the land is
either public or private, represented by the Comunità Montana (i.e. the
local governing authority), by the Lay Rule (Comunità, Regola) and by
the individual farms of varying sizes. The territory is dominated by
forests, meadows that can be mowed, pastures above the tree line, and
crops located near the urban areas, while the Malga (pastures and a
shepherd’s hut with cows) is usually shared by the Comunità Montana.
The Maso Chiuso (located in Bolzano Province), another typical farm,
is managed privately. This is an indivisible farm unit made up of an
average 8% meadow-pasture and 79% woodlands. The farmers often
allow their animals to graze in the forest even if this could lead to dis-
agreements over woodland preservation. Agriculture remains dissociat-
ed even if it can provide feed (rye, beans and potatoes, where possible).
Livestock breeding remains in the valley from late summer to late
spring, when the cows are transferred to the higher pasture and divid-
ed into the collective public farms, the Malga, according to the local
rules and regulations. Usually the local cowshed was (and still is) inte-
grated with that transferred from flat areas.
The concept of multifunctionality is mostly connected to the forest

ecosystem. It combines its potential pabulum with the natural pastures
and the production of meadow grass that is set aside for hay (to cut,
cure and store) for winter animal feed. Indeed, the intensive pasturage
caused such a massive reduction in forests as to lower the upper limit
of woodlands by up to 150-200 m.
The land-use model showing the best integration between wood and

herbaceous production is that of the pasture with larch which has been
widespread also at low elevations and where solar radiations are high.
The larch is a plurizone, relatively frugal, deciduous conifer tree, with
an open canopy that allows penetration of solar rays. It is a wise choice
which offers the best compromise from forests and pasture. This model
pre-dates those employed today in agriforestry contexts.  
The relationship between forests and pasture became difficult when

it was clear that their very survival could be endangered, to the detri-
ment of the entire community. Rules were needed to preserve the mul-
tifunctionality of the forest. The community intervention on the part of
the Comunità Montana (initially the medieval Comune) mainly
addressed the hydrological function of the forest, and also considered
preventing and dealing with the damage that can be caused by winds
and avalanches, as well as preservation of the environment for collect-
ing wood and harvesting forest fruits.
The developing legislation recognised the strategic importance of

the forests and specific laws were created to protect them.
Over the last thirty years, there have been enormous changes with

regards to the management of the alpine areas. The socio-economic
changes closely related to the new life model have resulted in several
particular activities of the agriculture-silviculture-pasturage systems.
The biggest changes can be seen in the reduction in grass production
and in the amount of land dedicated to pasture associated with the nat-
ural increase in woodland. So also the landscape has been changing:
the Malga have been turned into opportunities for agritourism; hotels
offer Bed and Breakfast, and much pasturage has now been converted
into ski slopes.  
In the Apennines, a typical example of a multifunctional system is

the cultivation of chestnut orchards. The diffusion of this tree has been
the biggest influence of man on land-use management and its fruit has
provided essential food for many generations over vast inland and
mountain areas. The chestnut orchard is similar to an agriforestry mul-
tifunctional model: as part of an agricultural entity it provides food
(fresh fruit for direct consumption and/or transformation into flour for
human and animal consumption), various wood products (firewood or
wood for charcoal, industrial tannin, agricultural tools, building, etc.)
and pasturage, especially for sheep. Among the so-called secondary
products it is worth mentioning mushrooms. For the poorest local pop-
ulations, the mushrooms represented a miracle from the heavens,
because their collection, harvesting and subsequent sale, offered
immediate earnings. Thus, chestnut orchards provided added benefit
for the farms, often determining the value of the farm itself according
to the size, efficiency and productivity of the orchard. Lodovico Piccioli
(1922) wrote in his book, Monografia del Castagno, that the model of
the chestnut orchard is the best cropping system to respond to the needs,
modest as they may be, of closed economies in an environment having
difficult communication links, poor soil fertility and a dense population.
Chestnut woodlands are present in all Italian regions. In some

regions, even today, they are a dominant part of the mountain landscape,
as well as of its history and traditions. At the beginning of the 20th centu-
ry, in the Apennines, orchards covered 270,000 ha (Piccioli, 1922).
The spread of chestnut cultivation began in Roman times. The chest-

nut orchards and coppice practices were revitalised towards the end of
the Middle Ages, in part due to measures of conservation and diffusion
taken by the monastic orders. The Metato, a special shed in the
orchards used to dry nuts, was first reported in the early 13th century.
Until the first decades of the 19th century, there was no appreciable
change in the surface areas occupied by chestnuts, i.e. 800,000 ha. 
Chestnut orchards were well cultivated, as indicated by Del Noce

(1849), and later by Siemoni (1870), Piccioli (1902, 1922), Pollacco
(1938), Bellucci (1953), Carullo (1955) and Giorgi (1960). 
Subsequently, the growth of the human population and the spread of

more profitable agricultural methods, meant more land was required
for grazing and forage cultivation, also in the mountain areas. This led
to a general deforestation to acquire new lands for crop. Chestnut
orchards were also cut due to the interest in the wood for industrial
purposes. Furthermore, social causes, closely linked to the agricultural
economics, together with the spread of epidemic diseases, led to a pro-
gressive reduction in the chestnut orchards. 
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One example serves to illustrate this. During the 16th century, in the
Signoria Medicea in Tuscany (excluding the lands belonging to the
Duchy of Lucca and Massa) the chestnut orchards covered an area of
almost 350,000 ha. In Tuscany today, the area is now estimated to be
approximately 75,000 ha of which only 21,000 are cultivated (Bellini,
2009)! 
In 2000, in Italy, fruit-bearing chestnut orchards occupied approxi-

mately 200,000 ha (Adua, 2000, 2006) (Figure 1) (Del Noce, 1849;
Piccioli, 1922; Giorgi, 1960; Fenaroli, 1945; Adua, 2000, 2006). 
The consequential reduction in nut production has continued up to

the present day, even if the decline has slowed down in the last decade
of the last century. It is now common for small owner-producers to con-
tinue to cultivate the orchards. In mountain areas, the inherited land
divisions are divided into cadastral units of land each destined for dif-
ferent crops. Farms tend to be smaller and consequently the chestnut
woodlands can be managed appropriately. 
In the period before World War II, again in the Tuscan Apennines,

most farms were small, individually owned of an average size of 12 ha.
These were divided up into 20% for cropland, 47% for chestnut
orchards, and 33% for pasturage and other woodlands. Chestnut
orchards dominated this agriculture-silviculture-pasturage combina-
tion and November was busiest working period. This was when the
nuts were harvested, transported and dried. 
Over the past twenty years, several meetings, seminars, national and

international conferences have focussed on the chestnut, and this is
indicative of the continued interest about the conservation and cultiva-
tion of this species, even if, since the 1980s, greater attention has been
directed toward the production of highly qualified fruits (Alvisi and
Gajo, 1985). Compared with its role in the past, the chestnut orchard
ecosystem has grown in importance. The social role of the ecosystem
should also be mentioned because of the emotions it evokes and the
way in which it keeps local traditions alive. Environmental and land-
scape factors are equally important, as well as those linked to the
preservation of biodiversity. Finally, there is new interest in the trans-
formation of the chestnut fruits, helping to heighten its profile as a typ-
ical product and creating short production chains. Preservation of the
chestnut orchard is also very important because of the national his-
toric-botanic patrimony it has represented over the past 700-800 years.

Proposals for the future

In the past, the multifunctionality of agro-forestry mountain systems
was led by pasturage and animal husbandry. Today, in the Alps and in
the Apennines, the forest plays the primary role. The changes that have
taken place in land use over the last eighty years show an increase in
the area covered by forests and a decrease in areas allocated to the pro-
duction of forage (Table 1). In favourable conditions, for example in
abandoned pastures, the woodlands have expanded naturally and this
helps conserve the environment. From a general point of view, the
woodlands represent, perhaps more than any other ecosystem, an
advantageous resource that, if correctly managed, can provide a diver-
sified flow of services. First of all, its role in terms of preservation of the
biodiversity and genetic variability must not be underestimated. Forest
soil is like a precious jewel box: only a part of its hidden treasures (i.e.
plant and animal germplasm) can be seen. Forest ecosystems have
always been a primary element in setting up protected areas and parks.
At the same time, today these ecosystems are a fundamental economic
tool and resource for territorial integration in mountain communities
for animal husbandry, grazing, wildlife and tourism. From a functional
perspective, the forest is a complex environment. This rich diversity
still protects the territory, regulates the water resources, mitigates the

effects of climate change through an accumulation of carbon, and
reduces CO2 (Luyssaert et al., 2008; Schmidt et al., 2011).
Modern life-style and aspirations have led to considerable changes

in the mountain areas. Tourism represents a highly valuable new ele-
ment for agriculture-sylviculture-pasturage systems. During the first
decades of the last century, tourism brought valuable wealth to entire
valleys. The alpine areas, which in the past only attracted the rich élite,
were the first to feel the effect. The phenomenon was later extended to
the Apennines, where it continues today across the whole social spec-
trum. Tourism has sprung up in those areas where the landscape, com-
posed of alternating agriculture forest systems and a scenic backdrop
of cliffs and rocky peaks, is highly suggestive and seems to offer itself
as the ideal location for a variety of outdoor activities. The locals greet
the new arrivals with enthusiasm, and encourage this new reality with-
out perhaps being fully aware of the possible impact on a territorial
level. The growth of urbanisation and the introduction of tourist infra-
structure, ski lifts, ski runs and artificial snow, have all radically
changed the landscape, often with little respect for eco-sustainability
and preservation of these natural ecosystems. They certainly favour
economic development but the daily commitment to the production of
primary products drastically changes. However, great attention is still
given to the forest as a renewable source of wood. The wood production
chain maintains its economic-financial importance because it is linked
to industrial transformation and can be integrated with tourism.
There are various future perspectives for chestnut woodlands. For

example, the massive and fast diffusion of the new pest, Dryocosmus
spp., has raised further uncertainties. But there is still great interest
in the production of the valuable chestnut fruits and this encourages
orchard conservation and cultivation. The Italian Ministry of
Agriculture is promoting the recovery and the development of this
sector. In the past, many chestnut orchards had been converted into
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Table 1. Variation of land use during the period 1922-2007.

%

Crops −47.7
Orchard 56
Permanent forage crops −49
Forage crops −29
Forest land 51.2

Figure 1. Variation of surface of the chestnut orchards in Italy. 
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coppices and also today this represents a good silvicultural solution.
The value of wood production can be exploited with appropriate oper-
ating techniques. The results of many studies also show that better
management of abandoned chestnut orchards is promoting the natu-
ral dynamics toward mixed stands. These strategies are supported by
the reappearance of past pest and disease attacks and the threat
posed by new ones.
In general, the forest ecosystems can be preserved through manage-

ment methods aimed at their correct use and favouring their function-
al efficiency (Giannini and Susmel, 2006). The teachings of Gayer, first
presented in 1880 and later continued through the Schools of Forestry
in Switzerland, France and Italy, have been a reference point for silvi-
culture doctrine and can be summed up by the expression close to
nature, or in other words, a silviculture (or a forest use) based on an
ecological perspective (de Philippis, 1972; Susmel, 1991). However, it is
important to pay attention to the increasingly widespread belief that
forests have an unlimited capacity to provide services, without consid-
ering the strong dualism among their diversified uses (Giannini,
2011). The relationships between wild live, C storage, economic goals
(wood and other products) and social functions (tourism, landscape)
are currently of topical interest. 
We are living a moment of great difficulty on a global scale, and this

could provoke strong emotional responses. For example, wood produc-
tion has once more gained interest as a way to resolve the energy cri-
sis. Also in this case, carefully reasoned management choices are nec-
essary. The cultivation of poplars for the production of wood biomass
outside the forest could be a solution. Greater efforts are required to
respond to energy needs even if there are real difficulties in creating
the plantations given the shortage of food, land and labour. For these
reasons, it is essential to preserve full woodland bio-ecological func-
tionality, especially for the well being of future generations.
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