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Abstract: Agricultural heritage is gaining increasing importance as a repository of lessons to be
learned for more sustainable agriculture in the future. Among the forgotten European agricultural
heritage, the Italian grapevine “coltura promiscua,” which integrates agroforestry and intercropping,
survives only in a few regions in the form of relics. Based on geographic, historic, agricultural litera-
ture published on the subject between 16th and 20th century with a focus on North eastern Italy, on
previous fieldwork research, and on the analysis of recent candidacies to the Italian National register,
this contribution identifies five principles that can be considered today as lessons of sustainability
in agriculture: vertical intensification, spatial multifunctionality, resilience through crop diversity,
labour-intensive production, personal/familiar/community attachment. Taken together, these princi-
ples describe a new rationality that seems to adapt to changed global and local conditions and can
suggest new strategies to design new sustainable agricultural systems. The research suggests that
sustainability principles can be found both by studying relics of agriculture heritage, and by carefully
reading the literature that described them in the past, well before the concept of sustainability itself
appeared in the scientific debate. Finally, this paper highlights some difficulties in practicing these
lessons in modern agroforestry systems and suggests directions for future research.

Keywords: agricultural heritage; historical landscapes; traditional agroforestry systems; coltura
promiscua; retro-innovation; Italy

1. Introduction

In recent years, agricultural heritage has often been presented as a repository of lessons
to be learned for more sustainable agriculture for the future. The aim of this paper is to
present the forgotten agricultural heritage of Italian “coltura promiscua”, and focus on
which sustainability principles can be learned from it.

Between the 1990s and the 2000s, geographers and landscape ecologists started to
alert against the imminent risk of loss of the European cultural landscape due to processes
such as globalisation, abandonment, intensification of production and consumption [1-3].
Traditional rural landscape defined as those “with a long history, which evolved slowly and
where it took centuries to form a characteristic structure reflecting a harmonious integration
of abiotic, biotic and cultural elements” [4] (p. 109) and generally identified with those
created from the Renaissance till the 19th century and surviving sometimes till today [1]
began to be taken as an example of multifunctionality [5] and sustainability [4] as opposed
to the industrial agricultural landscapes of modernity. The notion of traditional agricultural
landscape—elsewhere “historical agricultural landscape” as in the first important inventory
in Italy [6]—is not necessarily linked with history, but, as recently observed, helps to deal
with intensive and omnipresent modern landscape changes [7].

The judgment of the unsustainability of modern industrial agriculture is rooted in
the debate about sustainable development, which emerged in Western countries in the
1960s and was institutionalised in the 1990s, based on an idea of intergenerational soli-
darity and on the universally adopted “three pillars” scheme, i.e., economic, ecological,
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and social sustainability [8]. Economically speaking “multifunctional agriculture” inte-
grates the production of goods with other commodities (for example, agroenergies) and
non-commodities (for example, ecosystem services) to integrate farmer revenue [9,10];
environmental/ecologic concerns inspired proposal for sustainable agriculture, such as
“agroecology” [11] or “conservative agriculture” [12], while social concerns about food
security after the 2009 global food crisis inspired new concepts such as “sustainable agri-
cultural intensification” [13,14] or “climate-resilient” and”climate-smart” agriculture [15]
in the frame of so called “resilience thinking”. International organisations such as FAO
and the World Bank support sustainable agriculture [16,17]. In Europe, the European
Commission is committed to sustainable agriculture and rural areas through the common
agricultural policy (CAP) using as a framework the three pillars mentioned above [18]. It
must be said that environmental concerns already contributed to inspire the 1992 CAP
reform, that introduced in European agriculture the first agri-environmental measures.

In the same decade, at the international scale, the concept of agricultural heritage
was gaining ground, also due to some global initiatives: in 1999, UNESCO designated the
viticultural landscape of Saint Emilion in France, and in 2001 those of Tokaj and Douro
valley; during the World Summit on Sustainable Development in Johannesburg, in 2002, the
Globally Important Agricultural Heritage Systems (GIAHS) was conceived as a cornerstone
of the Sustainable Agriculture and Rural Development (SARD) programme and established
by the Food and Agriculture Organization of the United Nations (FAO) to identify and
safeguard traditional agricultural systems and community-based agriculture. Trusting in
their “time-tested resilience”, ancestral agricultural practices and traditional knowledge are
believed to offer agricultural innovations for developing more sustainable agriculture [19].

In other words, both the concept of traditional agricultural landscapes and agricultural
heritage refer to inherited landscape and their associated management systems, which
are believed to have much to teach us about sustainability and resilience in the face of
global change [20]. The idea that in the field of agriculture and rural development it is
possible to learn “sustainability out of the past” is rooted in the debate about contemporary
agricultural transition in western societies, interpreted as a shift from productivism either
to post-productivism [21] or to a multifunctional regime [22], and it can be found in
different fields, such as geography [23], archaeology [24], sociology. In this last field, the
notion of retro-innovation has been proposed [25], and recently further developed [26],
conceptualised as an active rediscovery of marginalised and often forgotten “knowledge
and expertise that combines elements and practices from the past (... ) and the present
and configures these elements for new and future purposes” [25] (p. 163). Therefore, in the
spirit of the GIAHS program, “by studying traditional systems, scientists can learn more
about the dynamics of complex systems, especially about the links between agricultural
biodiversity and ecosystem function and thereby contribute to the enrichment of the
ecological theory and derive principles for practical application in the design of modern
sustainable farming systems” [27] (p. 10).

Among traditional agricultural landscapes and practices, an important place is oc-
cupied by intercropping (the concurrent cultivation of more than one crop species in the
same field) and agroforestry (an agricultural system that combines woody perennials
with agricultural crops, animals, or both on the same unit of land), once widespread all
over the world. Various cultivation systems associating different crops in the same field
characterised many European regions in the past [5,23]. Silvopastoral systems, associat-
ing pastures and meadows with woodlands and fruit farming, were certainly the most
widespread, especially around the Mediterranean [28]. The best known is the dehesa on
the Iberian peninsula, where cork trees, holm oaks, or other types of oak are spread over
unploughed land, on which wild grazing is practiced [29]. The combination of grass for cut-
ting and fruit trees, in Germany termed streuobstwiese, was, and still is, partly widespread
in continental Europe [30,31] and in the Alps. In the Apennines’ pastures, the white alder
was exploited for its fertilising properties [32]. Agroforestry systems are still common in
the Global South and the Far East, as the GIAHS list witnesses. Agroforestry, intercropping,
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crop rotation, cover cropping, and integrated crop—animal farming can be adopted as the
model practices for the climate-smart approach in agriculture (see [33] also for the vast
literature quoted about these traditional practises worldwide).

“Coltura promiscua”, which used to be largely practised in some regions in Italy and
is now disappearing, integrates intercropping and agroforestry. A closer examination of
this agricultural heritage allows us to identify some principles that can inspire innovation
in new agricultural systems. The study presented here suggests that these principles
can be found not only scientifically examining relics of agricultural heritage but also by
carefully reading the literature that described them in the past, well before the concept of
sustainability itself appeared in the scientific debate. Lastly, this paper highlights some
difficulties in putting into practice these sustainability lessons in modern agricultural
systems and suggests directions for future research.

2. Materials and Methods

This essay is based on research dedicated to the study of “coltura promiscua” in
Southern Europe, and in particular in North Eastern Italy. The research adopted a mixed-
methods approach.

To improve the knowledge about “coltura promiscua”, to understand its different
forms, how it has changed over time, and the reasons for its rise, decline, and fall, icono-
graphic, archival, statistical, and literary sources were used. A careful examination of
selected written sources was carried out, particularly including: (1) the main literature
in the field of agriculture and viticulture between the 16th and 19th centuries—that is, in
the phase of rise and decline of coltura promiscua— published in Italy or speaking about
Italy (among others: [34-37]) and the main travel literature belonging to the Grand Tour
tradition (among others: [38]); (2) books and scientific articles published between the 1960s
and 1970s—that is, in the fall phase [39-45]; (3) the most recent scientific literature that has
rediscovered coltura promiscua as a traditional landscape in Europe [5,23,46]. To identify
what remains of the coltura promiscua in North Eastern Italy, fieldwork was carried out in
a study area in the Veneto region, with systematic mapping and interviews with farmers
who have preserved some fragments of this landscape. Twelve fragments were subjected
to an analytical study, including an interview with the farmers who preserved them, aimed
at investigating the reasons for their conservation. In the same area, some recent exam-
ples of the reconstruction of coltura promiscua for productive, touristic, or educational
purposes have been identified. The results of this research have been partly published in
Italian [46,47].

For the specific purposes of drafting this paper, the bibliographic sources and the
notes of the interviews were re-examined through discourse analysis [48,49], together
with two recent candidacies to the Italian National Register of Historical Landscapes and
Traditional Agricultural Practices, relating to two different Italian regions that preserve
fragments of coltura promiscua: Veneto (“piantata veneta”) [50] and Campania (“alberata
aversana”) [51].

Lastly, some recent examples of a new agricultural system—mnamely modern agro-
forestry systems—apparently learning the lesson of coltura promiscua, have been critically
examined, both as presented in the scientific literature and realised in practice [52].

3. Results
3.1. What Is the Italian “Coltura Promiscua”?

Strictly speaking, in Italian, the term “coltura promiscua” relates to every cropping
system combining different permanent plantations and temporary herbaceous crops in the
same cultivating unit, of advantage to both. This terms was introduced in the XIX century
in the statistical field:

We have a large number of crops and widely ranging cultivation methods. The most
diverse crops follow one another in the same field, within the same year. Herbaceous
plants are promiscuously grown and mixed with arboreal plants. Where there are olive
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trees, grape vines, mulberries, and other fruit trees, there is no lack of cereals, legumes,
and other industrial or fodder plants. We are miles apart from agriculture practiced in
a number of European countries, where crops do not compete for the same land, and
plantations does not follow one another, alternating regularly, over significantly extensive
areas [53] (page 132. My translation).

What distinguishes Italian coltura promiscua among traditional agroforestry systems
is the presence of grape vine, which gives the system a high degree of spatial/temporal
complexity. Not two, but at least three elements, grassland or arable land/pollarded
trees/grapevine, were laid out in the space at different heights, each with their own
growing times and rhythms [41]. The field could be planted with cereals, vegetables, or
flowers, even associated together, for example, maize sustaining beans; the grapevine was
generally trained on pollards used as a living support (they said the vine was married to
the tree); the field was dotted, or divided into regular strips, by different species of trees,
exploited for timber (elm, ash tree, walnut tree), leaf (maple, mulberry), or fruit (olive tree,
cherries, peach, apple tree) (Figure 1); these elements interacted with one another and with
livestock farming.

Figure 1. Coltura promiscua associating multiple crops together in the same field (left) and spe-
cialised arable land (right) on the background of a Venetian villa (North Eastern Italy) in about 1960
(FAST-Foto Archivio Storico Trevigiano della Provincia di Treviso, Fondo Borlui, 80).
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The grapevine/tree combination used to be practiced in other regions in south-
ern Europe, characterised by very wet winters and hot summers: in northern Portu-
gal, in the Minho region [54,55]; in the Basque country and in some areas of southern
France [56]; and in Anatolian peninsula [57]. Nevertheless, Italy was seen as being the
country of coltura promiscua par excellence, as witnessed by the large use of the Italian term
internationally [5,23,40,57-61]. Until the first half of the 20th century, the Italian peninsula
enjoyed pride of place in the coltura promiscua, both in terms of the complexity of the
associations, and of the variety of species involved, as well as the quantity of farmland
involved (Figure 2).
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Figure 2. The distribution of coltura promiscua in Italy in the first half of XIX century (left) and the
trees used as living support (right). Modified from [41] (p. 33).

3.2. The Rise and Fall of Coltura Promiscua: Discussing “Rationality”

The grapevine in coltura promiscua is documented both in written texts and in
iconography in Roman times, but it has more ancient origins [62]. After the demographic
decline and the growing wild of the Italian cultural landscape after the end of the Roman
Empire in the late Middle Ages, the cultivation of vines regained vigour and expanded.
Between the fifteenth and eighteenth centuries, the landscape of the coltura promiscua
rapidly expanded, being described by agricultural writers and admired by travellers on
the Grand Tour. In this phase of expansion, the judgment of the coltura promiscua is
unanimously positive, as both a gorgeous landscape and an efficient agricultural system,
capable of diversifying and multiplying production per space unit and ideally suited to the
climate.

Think and rethink, is it not best to have/long rows in wide fields, /
vines will profit of the field’s tillage, /and the sun’s hot rays will reach them. /

Give the vines space to climb up high / and teach them to join their neighbours:
/you will see gorgeous laced festoons/produce plentiful grapes [63] (p. 141);
translation modified from [64].

In addition to grapes, wine, and grains, coltura promiscua guaranteed a series of
secondary products: the strip of lawn under the rows of trees excluded from ploughing
constituted a reserve of forage for the animals; the leaves of the trees, collected to reduce
the shading of the crops, were used as supplementary fodder; mulberry leaves nourished
silkworms; the trees provided fruit, timber, firewood, and poles for agricultural work. The
leaves of the vine and the other pruning residues were used as fertilizers, thus integrating
the limited animal production. Pollards are reported to protect both the vine from the
tempest and the grains from excess solar radiation in summertime. The grapevine trained
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in height was protected from the winter frost. Lastly, the coltura promiscua acted as
protection for small wild mammals and birds, thus providing a kind of minimal hunting
reserve.

In short, until the end of the eighteenth century, coltura promiscua represented the best
way to intensively exploit agricultural land in the Italian historical-geographical-climatic
context. Only in what followed did the system begin to be questioned by the nascent science
of agronomy. The criticisms questioned the very principle of associating different crops in
the same field, highlighting their different needs and therefore their mutual incompatibility:
coltura promiscua was then accused of irrationality. For their part, the travellers of the
Grand Tour began to observe the coltura promiscua with a less benevolent gaze, devaluing
it compared to the new capitalistic agriculture being established in Great Britain, or to the
new commercial viticulture in France and Germany. Take, for example, this statement from
a German agronomist travelling in Italy in 1828:

Obtaining a harvest of grains and wine at the same time from the same field is
something that can only be had in a climate as hot as that of Italy (...) Unfortu-
nately, one encounters large tracts of country where the pollards serve as tutors
to the vines, with serious prejudice to agriculture, with fields transmuted in this
way into forests (...) To such unthinking people, the quality of the wine matters
little; they pay attention only to the species that produce a lot and that react better
to atmospheric events [38] passim (my translation, from the Italian translation
published in 1843).

The coltura promiscua underwent a socio-technical delegitimization. Between the
nineteenth and twentieth centuries, the principle of specialisation (the separation of crops)
took hold, presented as the only form of rational cultivation. The rationalisation introduced
by modern industrial agriculture (specialisation, intensification, mechanisation, use of
synthetic fertilizers and pesticides, and drastic reduction of agricultural jobs) affected the
different regions of Italy at different times and at different paces, also supported by the
Common Agricultural Policy, starting from the 1950s onwards. In the 1970s, the coltura
promiscua almost disappeared from the Peninsula.

3.3. An Incomplete Fall: Relics of Coltura Promiscua and the Reasons Why They Are Preserved

The radical decline of the coltura promiscua could not completely erase this landscape
from the Italian countryside. Nowadays, in some regions, it is still possible to observe a few
relics that have been preserved and are still in production. One can find some small areas
of intercropping or some single row of vines married to the pollards in Veneto and Friuli in
Northeast Italy, in Umbria and Tuscany in central Italy, and in Campania in the South. The
farmers interviewed reported some reasons for keeping relics of coltura promiscua, and
why they continue to take care of them:

Supplementary income or supply, like fruit, grapefruit, wine, timber (economic value);
Expressing a personal ability; satisfaction for a well-done job; practicing an open-air
activity (functional value);

e Emotional bond, for example, memory of the family; a way to meet the family and
friends, for example during grape harvest (social value);

e  The will to transmit an ancient know-how to the following generation (cultural value).

It is important to observe that the choice to preserve the relics of coltura promiscua is
not only a personal choice, but it is strengthened by a favourable social/familial context:
a cultural association supporting the conservations, a son or nephew interested, and the
family consuming products.

The threats reported are as follows:

e  The great amount of time spent taking care of coltura promiscua.
o  There is little or no recognition by local or regional institutions.

It is worth noting that no strictly environmental value is spontaneously reported by
the farmers, even if the presence of relics is an enrichment of agrobiodiversity.
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3.4. Heritagisation of Coltura Promiscua

During fieldwork, I found some examples of newly planted coltura promiscua. Re-
construction is often based on the memory of local ancient farmers, on the literature, or on
archival documents. The aim was also to produce, but with an obvious implicit or explicit
intention of a symbolic, cultural, or even tourism or commercial promotion. Products—
especially wine—are sold with reference to agricultural heritage. This seems to be a clear
signal of an ongoing process of heritagisation, also confirmed by the recent candidacies of
the Venetian coltura promiscua (Figure 3) and of the Aversana coltura promiscua (Figure 4)
to the National Register of Historical Rural landscapes as traditional agricultural practices.

Figure 3. Relics of grapevine in coltura promiscua in the province of Padua (North Eastern Italy).

Besides the obvious documentation of the historic values of the two systems, the
candidacies witness an extraordinary attachment expressed by the farmers and the com-
munity. In both cases, the candidacies were presented by local voluntary associations,
which organised numerous initiatives to enhance and protect the renown of the agricultural
heritage. In both cases, the application not only focuses on the asset value of the landscape,
but also on the quality and importance of the wine produced and of the ancient crops
themselves as a way to maintain agrobiodiversity.
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Figure 4. Relics of grapevine in coltura promiscua near Aversa (Southern Italy) (foto: courtesy of
Gaetano Di Pasquale, 2011).

4. Discussion: Learning from Coltura Promiscua

On the basis of the literature examined, of the observations on the surviving relics, and
of the opinions of farmers taking care of them, it is possible to propose an interpretation
of the sustainability lesson provided by coltura promiscua. Five lessons can be identified:
vertical intensification, spatial multifunctionality, resilience through crop diversity, labour-
intensive production, personal/familiar/community attachment. Taken together, these
principles describe a new rationality that seems more adapted to the changed global and
local conditions and can suggest new strategies to design new sustainable agricultural
systems. It is worth noting that (1) the lessons listed below are fully independent of
the material form the agricultural landscape takes, and are rather tied to some general
principles; (2) sustainability is not historically absolute, and is instead context-dependent:
if coltura promiscua seems to have something to teach today, this does not mean that it has
been socially/environmentally /economically sustainable anywhere and anytime in the
past.

After these warnings, the five lessons can be briefly described in the followings,
adopting the “three pillars” scheme.

Lesson 1. Vertical intensification (social/economic sustainability). Henry Desplan-
ques [41] described coltura promiscua as a “vertical, multilevel polyculture” able to multi-
ply the space to increase production. The global scarcity of fertile land and the pressure
induced by the increasing population are good reasons to search for new solution of
“sustainable intensification” [13]. Trees have great potential in agricultural land: their
productive, protective, nutritious, filtering, and purifying functions could be expressed
using underused agricultural spaces (at the edges of the field, in the interstices, etc.).

Lesson 2. Spatial multifunctionality (environmental /economic sustainability). For its
ability to produce food, feed, and timber, to limit excessive solar radiation and wind, and to
protect wildlife, coltura promiscua could be considered multifunctional [5,10]. Besides its
original, economic meaning, multifunctional agriculture can be conceived in spatial terms,
taking a different meaning: tangible and intangible productions need to be reconciled in
the same limited space to manage potential conflicts and benefits.
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Lesson 3. Resilience in diversity (environmental /social sustainability). Ancient agri-
cultural treaties recommended cultivating different species of trees and different varieties
of grapes in the same row, as well as a different crop in each strip of the same field. This
strategy, severely criticised by modern agronomic literature, was explicitly adopted to
safeguard at least a part of the harvest in case of pests or other accident. In “resilience
thinking” approach, diversity is in itself a guarantee of resilience [65]. At the macroscale
it could be useful to preserve the variety of regional characteristic landscapes [66], but
interesting perspectives could be opened also by recognising and exploiting variety at the
microscale, at the level of a single exploitation or a single crop.

Lesson 4. Labour-intensive agricultural systems (economic/social sustainability). The
fortune of coltura promiscua depended not only on its capacity to produce a lot in a limited
space, but also on its capacity to absorb manpower. I am aware that this principle seems to
be the most distant from the current trend. For many decades, agricultural policies have
pushed farmers towards low labour intensity and high capital intensity agriculture, where
the latter was considered more advanced. What if, in the context of global change, there
was room to imagine a new economy that does not focus on reducing manual labour but
instead on increasing and qualifying it, while maintaining a good level of income? What if,
instead of replacing man, technology simply guaranteed him close assistance?

Lesson 5. Personal/familiar /community attachment (social /environmental sustain-
ability). This last lesson pertains to the social sphere and the emotional bond that individ-
uals and communities can establish with the landscape. This bond seems to be a crucial
factor in the conservation of relics of coltura promiscua and in the transmission of local
knowledge. It arises from a daily frequentation of the agricultural landscape, from an
embedded knowledge not yet completely erased by modernity. Today this knowledge is
important because it makes the farmer a factor of stewardship for the rural territory. If
adequately sensitized, organized and equipped with innovative tools, small farmers who
live the countryside can constitute a formidable network for monitoring transformations
and protecting the rural territory.

Who Is Learning What from Coltura Promiscua?

The coltura promiscua seems to have a follower in modern agroforestry, that in
recent years has expanded in Europe, supported by scientific research. Numerous positive
interactions between the trees and adjacent crops have been observed. At the environmental
level, an increase in the variety of bird species and populations of small mammals is
observed; the trees are refuge for the auxiliary insects that reduce the use of pesticides; the
woody bio-mass increases carbon sink [67]. On the agronomic level, the presence of trees
improves the microclimate, limiting evapotranspiration and erosion, protecting crops from
excessing summer solar radiation, and increasing the fertility of the land [68]. Agroforestry
also works well economically, providing an increase in total production [69].

Formal and functional similarities between modern European agroforestry (espe-
cially tree-based intercropping) and coltura promiscua are striking. Although modern
agroforestry is not born of a conscious recovery of traditional agricultural practices, its
supporters are not unable to claim the coltura promiscua as their own precedents [70]. This
therefore seems a brilliant example of how it is possible to learn from agricultural heritage.
Paradoxically enough, modern agroforestry rehabilitates the ancient basic idea of tidily
mixing different crops in the same field, which was at the core of coltura promiscua. In
light of new scientific knowledge, which is now able to penetrate deeper into the complex
mechanisms that regulate natural processes, traditional agricultural systems appear to be
bearers of a new rationality.

Nonetheless, some of the lessons listed above have not yet been entirely pursued. For
example, modernisation is still made to coincide with the reduction of human work, a goal
that perhaps should be revised today in light of the chronic lack of jobs that afflict Western
economies. However, even leaving the labour-intensive perspective aside, sustainable
intensification, spatial multifunctionality, and even diversity still have great potential to
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develop in future research. For example, studies about vineyard agroforestry [71], although
promising, are still rare. They are generally conducted on new plantations, while existing
relics of coltura promiscua do not seem to attract the scientific interest of scholars, if not as
a curiosity of the past. Far from leaving agricultural heritage only in the domain of heritage
conservation, the sustainability lessons they can teach could be taken more seriously, and
their existence could be an opportunity to empirically study how they work.

5. Conclusions

In response to the growing demands for sustainable intensification of agriculture
and climate change, the traditional agricultural landscape that survived the 20th century
simplification and specialisation process are now recognised as carrier of important lessons
to be learned. Among global agricultural heritage, Italian grapevine “coltura promiscua”
has been analysed, finding some principles that can suggest some new strategies to design
new sustainable agricultural systems: vertical intensification, spatial multifunctionality,
resilience through crop diversity, labour-intensive production. Taken together, these prin-
ciples describe a new rationality that seems to adapt to new changed global and local
conditions. In this framework, both the study of ancient historical, geographical, and
agricultural literature and fieldwork analysis prove to be interesting sources for better
understanding what to learn from agricultural heritage.

Modern agroforestry presents some formal and functional similarities with the his-
torical landscape of coltura promiscua. Scientific research around it led to results that
tend to “rehabilitate” some of the principles above mentioned, so apparently learning by
agricultural heritage. In light of the new scientific knowledge, now able to penetrate the
complexity of the mechanisms that regulate natural processes more deeply, a new rational-
ity is recognised to traditional agriculture, in relation to the contemporary socio-spatial
context and its new challenges. However, in fact, some criticalities concerning scientific
speech and practice is observed: coltura promiscua is presented as a guarantee of feasibility
and concreteness of modern agroforestry systems, but in fact its relics are not empirically
studied to understand how they works in practice, not under the social, nor under the
economic and ecologic profile.

On the contrary, in the perspective of retro-innovation a wide space for new inter-
disciplinary scientific research is open to achieve new results that can inspire not only
conservation policies, but can also suggest new strategies to design new sustainable agri-
cultural systems.
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