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INTRODUCTION

in spite of the abundance of archaeological, archaeobotanical,
historical and genetic data, the origins, historical biogeography,
identity of ancient grapevine cultivars and mechanisms of
domestication are still largely discussed. archaeobotanical
remains seem to confirm the complexity of human contacts,
exchanges and migrations which spread cultivation in
europe and in the Mediterranean areas.
particularly, archaeobotanical researches on the origin of
grapevine cultivation have shown that the fruits of this plant
have always been harvested by humans even during periods
preceding its domestication and before the development of
grapevine cultivation systems. it is likely that something
similar to the wine has been produced, consumed and
exchanged since 8000 years ago, according to the analysis
performed on residual traces found in a vase discovered

south of tbilisi – Georgia, in the hills of shulaveris-Gora
(lordkipanidze, 2010).  
fossils of grapevine ancestors were found in the bolca basin
(verona, Northern italy) and assigned to the Middle eocene
(around 50 million years ago). similar remains of the same
age were discovered in the chiavon basin (vicenza, Northern
italy) (paronetto, 1996). 
in italy grapevine - Vitis vinifera l. - is present with two
subspecies: Vitis vinifera l. ssp. sylvestris (c.c. Gmelin)
hegi (wild grapevine) and Vitis vinifera l. ssp. vinifera
(cultivated grapevine). as a synonymous of the cultivated
form, the name Vitis vinifera l. ssp. sativahegi is commonly
used (webb, 1968; pignatti, 1982). 
the wild grapevine is a heliophilous liana growing generally
along river banks and in deciduous and semi-deciduous
forest. it is distributed in a wide area from western europe to
the trans-caucasian zone and around the Mediterranean
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dimorphic and the presence of hermaphrodite individuals is
rare, generally below 5%; on the contrary, Vitis vinifera ssp.
vinifera (the cultivated subspecies) is monoecious
with hermaphrodite flowers (scossiroli, 1988). the
hermaphroditism, recognized and selected since the very
beginning of the domestication process, represents the
botanical trait of main interest from the agronomical point of
view. according to the traditional interpretation, the first
domestication occurred in the region between caucasus and
Mesopotamia, and resulted in the selection of the more
productive subspecies, V. vinifera ssp. vinifera (fig. 1). 
Many genetic researches are currently in progress in order to
examine in depth the evolution of grapevine in italy (Grassi
et al., 2003, zecca et al., 2012). 
this paper presents a synthesis of archaeobotanical data on
grapevine remains from epigravettian to bronze age in italy.
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basin, except the southernmost infra-Mediterranean and
non-Mediterranean zones (arnold et al., 1998). the cultivation
and domestication of grapevine appears to have occurred
between the 7th and the 4th millennium bc, in a geographical
area between the black sea and iran. specifically, its origin
is recognized by most authors in the hygrophilous forests
located between the southern coast of the caspian sea and
the eastern coast of the black sea (McGovern & rudolph,
1996; zohary & hopf, 2000). 
from this area, cultivated forms would have been spread by
humans in the Near east, Middle east and central europe.
Grapevine is cultivated in the sub-Mediterranean region,
where the average annual temperatures and the average
winter temperatures do not go, respectively, below 10°c
and 0 °c. 
the discrimination between the two subspecies is based on
the fact that Vitis vinifera ssp. sylvestris is dioecious and
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fig. 1 - Grapevine domestication centers with relative diffusion phases (i-vi) (forni 2012, modified).

fig. 2 - sites with grapevine remains at different ages.

MATERIALS AND METHODS

in total 112 sites were examined: epigravettian:
1, Mesolithic: 1, Neolithic: 41, eneolithic: 7, bronze age: 62
(fig. 2, 3, 4). a detailed list is reported elsewhere (De’ siena
et al., in press).
all branches of archaeobotany were involved. particularly,
palynological, carpological and xylo-anthracological
analyses were considered in this paper.
Grapevine subspecies identification using pollen is difficult,
and single flowers produce small amounts of pollen, whose
dispersal is limited to a restricted area around the plant.  
in general, xylo-anthracological remains are not abundant,
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and only rarely, based on the type of assemblage and on the
archaeological context, it is possible to advance hypothesis
on the belonging subspecies. 
among the macroremains, seeds are the most abundant,
while the finding of skins, pedicels, grapes is quite rare. they
can be found among charred materials together with seeds.
seeds are the only remains which can ensure the discrimination
between wild and cultivated subspecies thanks to their
morpho-biometric characteristics. however, in many cases,

grape seeds show intermediate features between the
differential parameters necessary for subspecies recognition. 
the seeds of wild species are small, robust and with a
rounded outline or cordate, with short stalks and a flat
ventral side with sharp angles and a strongly developed
chalaza, while those of the cultivated species appear large,
elongated, oval or pyriform with an elongated stalk (orrù et
al., 2013). 
the use of biometric indices for seed studies has often proved

archaeobotaNical eviDeNce of GrapeviNe cultivatioN iN italy

fig. 3 - chronological distribution of sites in North, central and south italy.



to be of great importance in the understanding of the
domestication processes, in taxonomic studies of modern
Vitis, as well as for the classification of archaeobotanical
remains (rivera et al., 2007). 
as regards to the dimensional rate between maximum width
and height, the discrimination of grape seeds can be based
on the intervals described by the stummer’s index (stummer,
1911). unfortunately, the intervals of the two subspecies
widely overlap, and it is not always possible to determine

them. since the ’90s, other systems of morpho-biometric
characterization to identify the seeds of Vitis have been
proposed, which are based on more complex parameters
(biometric variables, different algebraic formulae) and on the
computerized visual analysis (Mangafa & Kotsakis, 1996;
perret, 1997; castelletti et al., 1998; terral et al., 2010). 
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fig. 4 - chronological distribution of sites in different italian regions.



RESULTS AND DISCUSSION

the most ancient evidence of wild grapevine in italy are the
findings of the epigravettian site of Grotta del romito
(Nuppolara near papasidero, cosenza, calabria), where 12
grape seeds of wild grapevine were identified (cattani et al.,
2004). remains of wild grapevine were found in the
Mesolithic site of Grotta dell’uzzo (trapani, sicilia), where
one grape seed was identified (costantini, 1982). 
the sites of the Neolithic period, where the remains of
grapevine were found, are more than 40. Grape seeds were
recognized in the ancient Neolithic sites of san sebastiano
di perti - savona, liguria (arobba & vicino, 2003), lugo di
romagna - ravenna, emilia romagna (castelletti & rottoli,
1996), sammardenchia - udine, friuli venezia Giulia
(rottoli, 1999), in the ancient/Middle Neolithic sites of
biancade di roncade - treviso, veneto (balista et al., 1996),
arene candide - savona, liguria (arobba et al., 1997), san
Marco - Gubbio, perugia, umbria (costantini & Giorgi,
1992), Grotta dell’uzzo - trapani, sicilia (costantini, 1982),
la Marmotta - roma, lazio (rottoli, 1993). in particular, at
la Marmotta, the abundance of wild grape seeds allows us to
hypothesize a use of this material for the production of a
fermented drink, even if its characteristics would be very
different from those of what today we refer to as “wine”. in
the Middle/late Neolithic grapevine remains were found in
about 20 sites: wild grape seeds were collected in all sites, in
2 sites they were found with charred woods (charcoals) and
pollen grains, as in spilamberto - Modena, emilia romagna
(Marchesini, pers. comm.), terragne - taranto, puglia
(accorsi et al., 1995) and only at Quadrato di torre spaccata-
roma both grape seeds and charcoals were identified (celant,
1995). in casalnoceto (alessandria, piemonte) inside a well,
carbonized remains of wild grape seeds were found (castelletti
& Motella De carlo, 1998). these findings confirm the
intense search for this plant during the harvest activity and its
role in the land use by the Neolithic populations.  
evidence of the presence of grapevine in the eneolithic
period was found mainly in Northern italy, where
macroremains with seeds and charcoals were identified in
balm’chanto - roure, torino, piemonte (rottoli &
castiglioni, 2009), bressanone - bolzano, trentino alto
adige (rottoli & castiglioni, 2009) and sant’ilario d’enza -
reggio emilia, emilia romagna (barfield et al., 1975).
Grapevine pollen grains were found in the site of stanghella
- padova, veneto (Marchesini & Marvelli, pers. comm.). 
the increased presence of grapevine in bronze age remains
testifies the importance of this plant, which is present in at
least 60 sites in a time slot of 1300 years. in the early bronze
age the wild species was still prevailing, as confirmed by the
presence of 21.600 grape seeds in the pile-dwelling site of
canàr (san pietro polesine, rovigo, veneto). the seeds show
morphological characteristics typical of the wild grapevine

(castiglioni et al., 1998). the presence of pollen grains can
be interpreted at least as a preliminary human activity
consisting of taking care of spontaneous plants, if not as a
true cultivation. in particular, the increase of its pollen in
the central part of the diagram could be related to some
biological transformations or increase of the number of plants
(accorsi et al., 1998).
also in the filo braccio site of ancient bronze age, in
filicudi island (sicilia), 111 fruit fragments, mainly seeds of
Vitis vinifera (Martinelli et al., 2010) were found. this kind
of remains are more common at the beginning of the
Middle bronze age, when some seeds with intermediate
characteristics between the two subspecies sylvestris and
vinifera were found. Grape seeds were found in the
settlement of castello di annone - asti, piemonte (castelletti
& Motella De carlo, 1998).
in the early Middle bronze age, in the site of san lorenzo a
Greve (firenze, toscana), 929 seeds were found and more
than 300 fragments combined with 324 remains of Cornus
mas. Morpho-biometrical analysis showed the presence of
both the wild and the cultivated grapevine, together with
relevant number of seeds with an intermediate length/width
rate (aranguren et al., 2007). 
similar are the findings of the portella site (salina island,
sicilia), referring to the Middle bronze age (fiorentino
et al., 2011). in the strepparo and cento Moggie sites (capua,
caserta, campania) of the Middle bronze, 21 grapevine
branches with a diameter of 4-10 mm were found; the
abundance of this kind of remains suggests the presence of a
developed cultivation system (castiglioni & rottoli, 2001). 
the identified seeds in terramara of Montale (castelnuovo
rangone, Modena, emilia romagna), dating to the recent
bronze age, testifies the increasing use of the grapevine to
produce alcoholic drinks that progressively substituted those
prepared with Cornus mas, whose presence at the same time
dramatically decreased (accorsi et al., 2004; Mercuri et al.,
2006). in borgo Moretta (alba, piemonte) the remarkable
pollen percentage of grapevine documents the presence of
plants near houses, in a marshy environment probably
unsuitable for wild grapevine (arobba & caramiello, 1998). 
During the final bronze age, fragments of grape seeds and
a whole wild grape seed were found in fires of Morano
necropolis, in casale Monferrato – alessandria, piemonte
(Motella De carlo, 1999). 
in tuscany, at forti (chiusi) and stagno (livorno) sites,
chronologically referring to the final bronze age, several
seeds of Vitis vinifera attributable either to the wild and
cultivated subspecies were found, respectively, in the
drainage channel of houses and in the pile-dwelling site
(aranguren et al., 2007). 
in sardinia, among findings of the recent and final bronze
age period, charred seeds were discovered at Genna Maria
Nuraghe (villanovaforru-cagliari) and Duos Nuraghes
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(borore-Nuoro) (bakels, 2002) and some well conserved
grapes were identified at Nuraghe adoni (villanova
tulo-cagliari) within a layer dating back to the 12th century
bc.  at telavè (triei, ogliastra, sardegna), “askoide” pitcher
showed wine residual traces, and pollen from a layer of the
same period, dating to 1000 bc (with c14 method),
confirmed the presence of Vitis pollen (sanges, 2010).
finally, in the course of studies conducted at sa osa
(oristano, sardegna), in a well built in the recent and final
bronze age period, many seeds of cultivated grapevine were
found (orrù et al., 2013). in this case, the occurrence of the
pollen grains in the filling up of the well can be considered a
proof of its in loco cultivation (Marchesini, pers. comm.). 
in the iron age the archaeobotanical evidence of grapevine
cultivation becomes much more frequent, showing a
progressive increasing trend from the 9th to the 7th century
bc. 
starting from the 8th century bc clear evidence of a semi-
intensive grapevine production was known; it testifies the

complete domestication of the plant. this process took much
advantage from the frequent contacts and commercial
activities with the aegean region, well documented since the
2nd millennium bc (Gambari, 1994). 
these findings seem to indicate that the knowledge of
grapevine cultivation and wine production has already been
a cultural acquisition since the time of cuma and pithecusa
foundation and since the foundation of the first human
settlements in southern italy. 
as to italy, natural remains show an interesting diachronism
between the confirmation of the presence of domesticated
grapevine in the etruscan settlements in the surrounding area
of bologna (via D’azeglio, bologna, emilia romagna, fig. 5)
(Marchesini & Marvelli, 2010) and verucchio - rimini,
emilia romagna (Marchesini & Marvelli, pers. comm.),
where its cultivation has been demonstrated since the 8th and
7th century bc, while in the area around verona clear proof
of grapevine cultivation were found only one century later
(Nisbet, 1987). 
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fig. 5 - cultivated grapevine - Vitis vinifera l. subsp. vinifera, to the left grape seeds (5,8 mm), 
to the right pedicels (5 mm), via D’azeglio (bologna), villanovian well.

CONCLUSIONS

finding the origins of wine-viticulture and the rigorous date
of diffusion of the cultivated grapevine are very complicated
problems, frantically debated, but substantially still open.
archaeobotanical data collected in italian sites show that
during Neolithic and in the early bronze age the knowledge
concerning collection and utilization of grapevine products
had already been acquired (forni, 2012). During Middle and
late bronze age the grapevine spread. it is not clear if this
was due to new technologies directly acquired or partially
imported from the Mycenaean world, and then from the
hellenic world (scienza, 2009). it is not clear, in the current
state of the research, if these contributions had only
facilitated the progress of technical knowledge, or if the
external input was more radical, implying at some time of

the italic prehistory and protohistory the learning of very
innovative techniques with the input of new selected
varieties or even replacing the previous ones (castiglioni &
rottoli, 2001). this hypothesis is also confirmed by genetic
researches, which underline the presence of two domestication
areas: Middle east and western europe  (failla, 2011).
in particular, the greater variability of grapevine in western
europe (imazio et al., 2006) could be due to the strong
contribution of the local wild flora, at least as important as the
contribution from the caucasian area (imazio, 2007). 
according to the data in our possession it is more likely to
think that the italian wild grapevine evolution carried out
by indigenous people was accompanied by an input of
allochtonous vines from areas in which there was a
long-established viticulture, the eastern Mediterranean area
where viticulture had already reached a high technological
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level (lentini, 2005; solinas & fiorentino, 2010). 
what can be inferred from the current data is that there was
a critical period between bronze age and early iron age.
later on cultivation and wine making appear completely
established.
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