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Abstract - C. Petrinelli Pannocchia, D. Arobba, A. Vassanelli, 
Botanical remains from the Neolithic settlement of Rio Tana (L’Aquila, 
Abruzzo, Italy): A preliminary report.

This study presents the preliminary results of archaeobotanical anal-
yses conducted on materials from Rio Tana (L’Aquila, Abruzzi, Italy), 
a Neolithic settlement in central-southern Italy, dated to the first half 
of the 6th millennium BC. The recovered botanical remains, includ-
ing charred seed/fruits of cereals/legumes, and charcoals, provide new 
insights into the agricultural practices, environmental adaptations and 
land-use strategies of the community that occupied the site. The carpo-
logical assemblage indicates a crop package dominated by einkorn (Trit-
icum monococcum), emmer (Triticum dicoccum), and barley (Hordeum 
vulgare), while anthracological analysis identified hop-hornbeam (Os-
trya carpinifolia) and deciduous oaks (Quercus spp.) as the most frequent 
taxa, suggesting the presence of a mixed thermophilous woodland in 
the surrounding landscape. These findings reflect the integration of ear-
ly farming and woodland management within a diversified subsistence 
system, thus contributing to a broader understanding of agricultural 
practices in Mediterranean Neolithic communities.

Key words - Early Neolithic agriculture, archaeobotanical remains, 
Neolithisation, Italy, impressed wear pottery

Riassunto - C. Petrinelli Pannocchia, D. Arobba, A. Vassanelli, 
Resti botanici provenienti dall’insediamento neolitico di Rio Tana (L’Aq-
uila, Abruzzo, Italia): relazione preliminare.

Questo studio presenta i risultati preliminari delle analisi archeo-
botaniche condotte sui materiali provenienti da Rio Tana (L’Aquila, 
Abruzzo, Italia), un insediamento neolitico dell’Italia centro-merid-
ionale datato alla prima metà del VI millennio a.C. I resti vegetali  
rinvenuti, comprendenti semi/frutti di cereali e legumi carbonizzati 
e frammenti di carboni lignei, offrono nuovi elementi sulle pratiche 
agricole, sugli adattamenti ambientali e sulle strategie di uso del terri-
torio della comunità che occupava il sito. L’insieme carpologico indica 
un complesso colturale dominato da farro piccolo (Triticum mono-
coccum), farro (Triticum dicoccum) e orzo (Hordeum vulgare), mentre 
l’analisi antracologica ha identificato carpino nero (Ostrya carpinifolia) 
e querce decidue (Quercus spp.) come taxa più frequenti, suggeren-
do la presenza di un bosco misto termofilo nel paesaggio circostante. 
Questi dati riflettono l’integrazione tra agricoltura e gestione delle 
risorse forestali all’interno di un sistema di sussistenza diversificato, 
contribuendo a una comprensione più ampia delle pratiche agricole 
delle comunità neolitiche del Mediterraneo.

Parole chiave - Agricoltura del Neolitico antico, resti archeobotanici, 
Neolitizzazione, Italia, ceramica impressa

Introduction

Research into the early spread of agriculture in the 
Mediterranean area demonstrates that a specific group 
of cereals played a pivotal role in the diet of Neolithic 
populations from the very beginning (Zohary & Hopf, 
1993; Zohary, 1996; Zohary et al., 2012; Harris, 1996; 
Zeder, 2006, 2011; Colledge & Conolly, 2007; Weiss 
et al., 2012; Fuller et al., 2014). These cereals include 
wheat (Triticum aestivum/durum/turgidum), emmer 
(Triticum dicoccum), einkorn (Triticum monococcum), 
and barley (Hordeum vulgare). Pulses such as lentils 
(Vicia lens), peas (Lathyrus olearaceus), chickpeas (Cicer 
arietinum), and bitter vetch (Ervilia sativa) accompany 
these crops. From the first moment of their appearance 
in the Near East (Weiss & Zohary, 2011), the presence 
of the so-called founder crops varies from site to site, 
but they are always found in combination. The adapt-
ability of these old-tolerant crops to different environ-
ments and soils likely influenced their selection. This 
facilitated their spread to the westernmost regions of 
the Mediterranean over the following two millennia 
(Weiss et al., 2012). The spread of agricultural sys-
tems can be considered as a process of dispersal and 
expansion. It is natural to expect branching patterns 
of change, as progressively modified sets of traits are 
transmitted from one location to another (Coward et 
al., 2008). Indeed, differences in the distribution and 
timing of crop assemblages are evident during the Ne-
olithisation of Europe, influenced by a combination of 
environmental factors, cultural practices, and human 
migration patterns (Zapata et al., 2004; De Vareilles et 
al., 2020; Conolly et al., 2008; Filipović, 2014; Gaastra 
et al., 2019; Rottoli & Castiglioni, 2009; Bouby et al., 
2020).
The archaeobotanical data from the Italian peninsula 
provide a comprehensive overview of the plant food 
resources and cultivation practices of the first farm-
ing communities, indicating that the founder crop 
package (comprising emmer, einkorn, barley, and 
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pulses such as lentil and pea) was fully adopted on 
the peninsula (Costantini, 2002; Rottoli & Castiglio-
ni, 2009; Fiorentino et al., 2013; Mercuri et al., 2015). 
This agricultural system formed part of a broader 
complex of artefacts, production practices, tradi-
tions, and symbolic expressions introduced by the 
early Neolithic farming groups who spread through-
out the peninsula at different times and with regional 
variability (Pessina & Tiné, 2008; Binder et al., 2017; 
Radi & Petrinelli Pannocchia, 2018; Natali & Forgia, 
2018; Biagi et al., 2020). Gathering wild fruits and 
herbs, as well as hunting wild fauna, continued to 
play a crucial role in these communities with a pro-
ductive economy, especially during the early phase of 
the Neolithic.
In the central-southern region of Italy, archaeobotan-
ical research experienced significant growth between 
the mid-1970s and the late 1980s. During this period, 
numerous Neolithic sites were investigated, allowing 
researchers to outline a chrono-cultural framework for 
the Neolithic peninsular phase that remains broadly 
valid today (Radmilli, 1972; Tinè, 1978, 1983; Bagolini 
& Von Eles, 1978; Geniola, 1979; Cipolloni Sampò, 
1985; Ammerman, 1987; Cremonesi, 1974; Cremonesi 
et al., 1987). Data derived from plant remains (Evett & 
Renfrew, 1971; Nisbet, 1982; Sargent, 1983; Castelletti 
et al., 1987; Jones, 1987; Follieri, 1977-1982; Costan-
tini & Tozzi, 1983; Costantini & Stancanelli 1994; 
Castiglioni & Rottoli, 2003; Ciaraldi, 2004) have re-
vealed a high degree of taxonomic diversity in cereal 
crops. This includes a notable prevalence of Triticum 
species and Hordeum vulgare, alongside other taxa 
such as various pulses during the 6th millennium BC. 
Towards the middle of the same millennium, a nota-
ble shift in crop composition is observed, with a slight 
decrease in barley values accompanied by an increase 
in naked grains (Triticum aestivum/durum), suggesting 
evolving agricultural practices (Fiorentino et al., 2013).
In the central and southern Adriatic area of the Pen-
insula, neolithisation represents a second-generation 
event, characterised by the migration of human groups 
from the southern coast to the northernmost sectors 
(Radi & Petrinelli Pannocchia, 2018). This movement 
facilitated the secondary diffusion of crops that were 
initially introduced to the peninsula. To explore the 
resilience of the first crops and the adaptive choices 
made by early farming communities, it is crucial to 
understand the agricultural practices of the earliest 
Neolithic phase in this area. However, archaeobotan-
ical information remains limited and scattered, often 
derived from the analysis of plaster and ceramic ma-
terials (Evett & Renfrew, 1971; Coppola & Costantini, 
1987; Costantini & Tozzi, 1983; Costantini et al., 2003; 
Castiglioni, 2003; Conati Barbaro & Celant, 2021).

This study aims to present preliminary results from 
the analysis of botanical remains found at Rio Tana, 
a settlement located in the innermost part of mod-
ern-day Abruzzo and dated to the first half of the 6th 
millennium BC. Despite being a work in progress, 
we believe that the data gathered offers essential in-
sights into a geographical area that remains under-
explored.
Despite the challenges encountered during the ar-
chaeological investigation – details of which will be 
discussed later – an archaeobotanical record was 
assembled. The analysis of this data aims to achieve 
several key objectives: to provide insights into the vil-
lage’s agricultural practices, to support the interpre-
tation of specific areas and structures under study, 
and to establish a chronology for the various phases 
of settlement. The preliminary results of the analy-
ses indicate that the village was inhabited for nearly 
three centuries.

Archaeological context

Rio Tana is located along the basin of Lake Fucino at 
an altitude of 705 metres above sea level. This karstic 
lake developed within a tectonic depression formed 
as a result of geological processes associated with the 
Apennine orogeny, which took place between the Pli-
ocene and Quaternary periods. Due to its lack of nat-
ural outlets, Lake Fucino was subject to sudden and 
significant fluctuations in water level, resulting in pe-
riodic flooding and drying phases. Efforts to drain the 
lake date back to Roman times, during the reign of 
Emperor Claudius. However, the successful and per-
manent drainage of the lake was only achieved in the 
late 19th century by the Torlonia family.
During the Neolithic period, the settlement of Rio 
Tana was located about 2-3 km from the shores of the 
lake. The precise extent of Lake Fucino during this 
period remains a topic of debate, as climatic varia-
tions, earthquakes, and seismic activity caused signifi-
cant deformations in the basin. These events likely led 
to altimetric changes that influenced the fluctuations 
of the lake’s water level (Fig. 1).
The excavated area currently extends over a sub-rec-
tangular sector of approximately 60 m2. The site’s stra-
tigraphy is particularly complex, partly due to the “Ta-
vana”, a seasonal watercourse fed by snowmelt from 
the highlands. This stream has historically carved 
deep riverbeds in the valley. In the 1990s, an artifi-
cial channel to manage its flow further disturbed the 
area and partially removed the archaeological deposits 
(Radi & Ventura, 1993; D’Ercole et al., 2001). Despite 
these environmental challenges, the site appears to ex-
hibit traces of occupation, albeit intermittent, from the 
early Neolithic to the Copper Age.
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Based on the stratigraphy, two main horizons or phases 
of occupation can be distinguished (Level I and Level 
II), separated by an alluvial layer composed of medium 
to small pebbles. Level I, from which the data analysed 
in this paper originates, corresponds to the second Neo-
lithic occupation phase. A radiocarbon date on charred 
caryopsis of Hordeum vulgare is currently available for 
this level: 6661 ± 30 BP (GrM-32925: 5635-5523 BC with 
94% probability, Reimer et al., 2020).

Figure 1. Top: The Fucino area, and the location of the site. Bottom: 
The excavation area of Rio Tana (AQ).

Level I is composed primarily of two main layers, 
which are from top to bottom:
•	 a layer (A) consisting of brown sandy-clay sedi-

ments, with abundant calcareous clast, in which 
archaeological materials referable to the early Ne-
olithic period were found, and some pits and stone 
structures.

•	 a layer (B) composed of light brown clay-silt sedi-
ments within which most stone structures were set. 

The archaeological remains from this part of the de-
posit are abundant and reflect a period of intense 
occupation. They include pottery production, mainly 
decorated with incised and impressed techniques; a 
chipped stone industry, based largely on raw materials 
sourced from the region; and a significant bone indus-
try. The typological and technological characteristics 
of these artefacts establish a clear link between Rio 
Tana and other sites in the Adriatic region associated 
with the Impressed Pottery groups (Radi & Petrinelli 
Pannocchia, 2018). This correlation supports the attri-
bution of this phase to an advanced stage of the ear-
ly Neolithic (Petrinelli Pannocchia et al., 2023). The 
faunal remains further emphasise the importance of 

hunting activities within an economy predominantly 
based on animal husbandry and agriculture (Petrinelli 
Pannocchia et al., 2022). Among the activities inferred 
at the site, plant processing seems to have been of con-
siderable importance, highlighting the role of this site 
in the  subsistence strategies of its ancient inhabitants. 
Ongoing investigations have revealed several post-
holes, formed by circular arrangements of stone blocks 
and millstone fragments, of varying diameters. The ev-
idence, therefore, indicates the presence of at least one 
covered structure (Petrinelli Pannocchia et al., 2022).
Data suggests more than one occupation of the area, 
although the uniformity of the artefacts suggests a 
rather short lapse between one phase and the next.

Materials and methods

Botanical remains were classified according to the two 
primary stratigraphic units that compose Level I (Lay-
ers A and B). The sampling strategy was defined based 
on the research objectives and influenced by the exca-
vation conditions. However, several logistical and en-
vironmental constraints affected the implementation 
of the methodological procedures and the recovery of 
archaeobotanical samples. The flow of water in the ar-
tificial canal that cuts through the deposit is causing 
its progressive erosion and consequent loss of archaeo-
logical data. This situation limits the time available for 
excavation and flotation activities. Moreover, during 
the summer campaigns, the lack of local water sourc-
es and the need for water storage tanks further con-
strained the sampling and flotation operations.
Because of these limitations, it was not possible to con-
duct systematic sampling based on precise parameters, 
such as a standardised volume or number of samples 
per excavation unit. Despite this, the sampling fol-
lowed a contextual approach, with samples collected 
from well-defined stratigraphic units directly associ-
ated with human activities, ensuring the reliability of 
the qualitative interpretation of the archaeobotanical 
record.
Plant macro-remains, consisting of charred seeds/
fruits, were extracted from 432 litres of sediment by 
flotation/water sieving on 2-0.5 mm sieves, from both 
the upper (Layer A = 232 litres) and lower (Layer B = 
200 litres) units of Level I.
The wood charcoal, from the same archaeological con-
texts, was instead collected on site during excavation 
and partly by dry sieving.
The carpological remains were analysed using a ste-
reoscopic microscope (Olympus SZH10) at 10-70x, 
while the anthracological material was also analysed 
using a metallurgical dark field microscope (Olympus 
BHMJ) at 50-500x, based on the reading of the three 
standard anatomical sections.
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Comparative collections and the use of atlases, analyt-
ical keys and computer archives aided species identi-
fication. 

Results of the Archaeobotanical analysis

The examination of the carpological remains yielded 
241 well-preserved finds, which were more abundant 
in Layer B than in Layer A (19 vs. 98 seeds/fruits per 
100 litres of sediment).
Among the cereals (Tab. 1), caryopses of Triticum 
monococcum (n = 58), Triticum dicoccum (n = 57), 
Hordeum vulgare (n = 38) and Triticum aestivum/du-
rum (n = 3) were identified. For barley, distinguish-
ing between the hulled and naked varieties was not 
possible due to the eroded surfaces of the remains. A 
small portion, consisting of fragmented material, was 
generically classified as Triticum/Hordeum category 
and undifferentiated Cerealia.
Edible pulses, such as Vicia lens and Ervilia sativa, were 
less common, as were weeds (cf. Lolium and Rumex 
sp.). Regarding tree species of food interest, only two 

fragments of endocarp of Prunus sp. and Cornus mas 
were recorded. The results are presented as absolute 
values in Tab. 1, while the main results are summa-
rised in Fig. 2.
The anthracological analysis of the 279 wood sam-
ples enabled the identification of 16 taxa, with per-
centage values recorded in the two Layers shown 
in the graph in Fig. 3. Ostrya carpinifolia fragments 
were the most abundant, showing a slight increase 
in frequency in the upper Layer (from 38.2% to 
48.5%). The remains of deciduous oak (cf. Quercus 
subgen. Robur and Quercus subgen. Cerris), are also 
abundant, and relatively stable across both horizons 
(between 21.4 and 24.7%). Less frequent were ever-
green oak (cf. Quercus subgen. Ilex) and Fagus syl-
vatica, the latter only documented in Layer B (2.8%). 
Other mesophilous deciduous trees were sporadic, 
including Acer sp. (cf. A. campestre and A. pseudo-
platanus), Ulmus sp., Tilia sp., Carpinus betulus and 
Fraxinus ornus. Within the predominantly arbo-
real and shrubby plant community, Corylus avella-
na, Laburnum sp. and Rosaceae (cf. Maloideae and 
Prunoideae) were identified. 

Table 1. Carpological remains found in Level I from Rio Tana site.

Layers A B

Depth (cm) +30/+3 +3/-30

Sediment volume (litres) 232 200

Cereals

Triticum aestivum/durum wheat caryopsis 3

Triticum dicoccum emmer caryopsis 8 49

cf. Triticum dicoccum cf. emmer caryopsis fr. 2

Triticum monococcum einkorn caryopsis 9 49

cf. Triticum monococcum cf. einkorn caryopsis fr. 2

Triticum sp. wheat caryopsis fr. 3 28

Hordeum vulgare barley caryopsis 7 31

Triticum vel Hordeum wheat or barley caryopsis fr. 8 26

Cerealia indet. cereals ind. caryopsis fr. 5

Pulses

Vicia lens lentil seed 1 3

Ervilia sativa bitter vetch seed 1

Weeds/ruderal plants

cf. Lolium sp. ryegrass caryopsis 1

Wild Poaceae grasses caryopsis 1 1

Rumex sp. dock achene 1

Fruits

Prunus sp. plum tree endocarp fr. 1

Cornus mas cornelian cherry endocarp fr. 1  

Total carpological remains 45 196
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Discussion

From these preliminary investigations at Rio Tana, ce-
real remains emerged as the most frequently attested 
cultivated crop in terms of percentage frequency. The 
dominant species, in order of importance, are Triticum 
monococcum (einkorn), Triticum dicoccum (emmer), 
and Hordeum vulgare (barley). In contrast, Triticum 
aestivum/durum (wheat) is sporadically present, con-
fined exclusively to the earliest moment of Level I. 
This suggests that the latter species were not of signif-
icant interest to the Neolithic community of Rio Tana, 
which appears to have preferred crops requiring lower 
soil fertility and demonstrating greater resilience to 

adverse climatic conditions to complete their vegeta-
tive cycle. Notably, the absence of spikelet remains is 
typically indicative of winnowing activities for sepa-
rating and cleaning cereal stocks, which are generally 
less frequent in residential areas than in locations ded-
icated to crop processing 
A first observation of apparent variations in agricultur-
al production can be inferred from a slight decrease in 
cereal cultivation (from 96.9% to 88.9%), an increase 
in edible pulses (from 1.5% to 4.4%), and the prolifer-
ation of weeds and ruderal plants (from 1.0% to 4.4%) 
during the brief period separating the two occupation 
phases. This trend may reflect a more persistent and 
progressive anthropisation of the settlement (Fig. 4).

Figure 2. Charred carpological remains from Rio Tana. a. Triticum aestivum/durum; b. Triticum dicoccum; c. Triticum 
monococcum; d. Hordeum vulgare; e. Vicia lens; f. Cornus mas; scale bars = 1 mm (photos by D. Arobba). 

Figure 3. Results of the charcoal analysis presented as relative frequencies of the taxa from Rio Tana.
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From a palaeoenvironmental perspective, anthracolog-
ical data indicate the presence of thermophilous and 
xerophilous woodlands, likely widespread around the 
site in the hilly-mountainous belt at altitudes between 
600 and 900 m. These were dominated by hop-horn-
beam (Ostrya carpinifolia) and deciduous oaks, espe-
cially Turkey oak (cf. Quercus subgen. Cerris), rather 
than pedunculate oak, sessile oak, and downy oak (cf. 
Quercus subgen. Robur). Other more water-demand-
ing elements, such as maple, elm, linden, ash, and 
hornbeam, point to mixed formations occupying areas 
with greater water availability.
The presence of sparse clearings within the forest for-
mations, potentially resulting from early deforestation 
activities carried out both for wood procurement and 
the creation of open spaces for agro-pastoral purposes, 
is evidenced by heliophilous species such as laburnum 
(Laburnum sp.), hazel (Corylus avellana), and various 
shrubby Rosaceae. 
Beech (Fagus sylvatica) is documented at low altitudes, 
probably due to occasional harvesting at higher alti-
tudes, around 900 m a.s.l., where the current lower 
limit of beech forest in Abruzzo is located. The pres-
ence of evergreen oaks is also quite rare, traces of 
which remain today in thermophilic extrazonal con-
texts on rocky slopes in the area (Castiglioni, 2003; 
Pirone et al., 2010).
Regarding forest resource management, addition-
al insights can be derived from various parameters 
recorded on the charred wood fragments. Overall, 
these fragments predominantly exhibit angular shapes 
(95.6%) compared to sub-angular forms (4.4%), a 
feature indicative of a low-energy sedimentary envi-
ronment, free from displacement by water transport. 
Furthermore, 26% of the total wood charcoal displays 
radial cracks, suggesting the use of fresh wood as fuel. 
Fungal hyphae, typical indicators of dead wood col-
lected from the forest floor, are absent from the wood 

tissues, while 5.1% of the fragments show signs of 
vitrification, which may result from high combustion 
temperatures in domestic fires or repeated heating 
episodes (Marguerie & Hunot 2007). Regarding the 
predominant size class of the wood used – mainly 
hop-hornbeam (Ostrya carpinifolia) and deciduous oak 
(Quercus sp.) – assessed based on the degree of curva-
ture of the annual growth rings in the charred wood, 
it has been observed that the harvested specimens 
generally favoured branches, with 80-90% of the sam-
ples corresponding to diameters greater than 5-10 cm. 
This pattern suggests a deliberate selection of woody 
material of medium size, suitable for domestic fuel 
use and potentially for simple construction purposes, 
rather than the exploitation of large timber resources 
(Théry-Parisot et al., 2010).
The archaeobotanical data from Rio Tana fit well in 
the wider picture obtained from the Impressed Ware 
groups of the western Mediterranean area (first half 
of the VI millennium BC). The central-southern area 
of the Italian peninsula exhibits a notable homoge-
neity in the composition of the “crop package” and 
the structure of the farming economy during the 
Neolithic period. Emmer, einkorn, and barley con-
sistently emerge as the dominant cereals across most 
of the archaeological sites belonging to the first half 
of the 6th millennium BC, such as Pulo di Molfetta 
(Apulia, Fiorentino, 2002; Primavera & Fiorentino, 
2011) Rendina (Apulia, Follieri, 1977-82), Torre Sabea 
(Apulia, Marinval, 2003; Costantini et al., 2003), Cop-
pa Nevigata (Apulia, Costantini & Stancanelli, 1994), 
Ripatetta (Apulia, Costantini & Tozzi, 1987) Passo di 
Corvo (Follieri, 1973), La Marmotta (Latium, Rottoli, 
1993), and Grotta dell’Uzzo (Sicily, Costantini, 1981; 
Costantini et al., 1987). This pattern reflects a reliance 
on hardy cereal crops well-suited to the Mediterrane-
an environment, characterised by seasonal rainfall and 
varied topography.
Naked grains (Triticum aestivum/durum) are quanti-
tatively rare but frequently present within the culti-
vated package, as evidenced by the finds at Rio Tana, 
as well as in the earlier villages of the southern area, 
such as Torre Sabea, Rendina, Fontanelle (Coppola & 
Costantini, 1987) and Passo di Corvo. Naked barley 
is also recorded in Rendina and San Marco di Gub-
bio in Umbria. This suggests that the “crop package” 
brought by the settlers was diverse from the outset, as 
evidenced at Rio Tana and at the other early Neolithic 
sites mentioned above, and that the decision to focus 
on the trio of emmer, einkorn and barley was more 
likely influenced by cultural traditions and deliberate 
choices (Cipolloni Sampò, 2002).
In addition to cereals, cultivated pulses such as len-
tils and bitter vetch often complemented the agricul-
tural system, providing essential elements to enrich 
the soil. 

Figure 4. Results of the carpological analysis presented as relative fre-
quencies of two archaeological phases in level from Rio Tana.
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Data suggest that these early farming communities 
adopted small-scale mixed cropping strategies, balanc-
ing the cultivation of cereals with that of legumes and 
the maintenance of food-producing trees. In Rio Tana, 
Prunus sp. and Cornus mas have been recorded, but the 
gathering of wild fruits is documented in many sites. 
Among the remains identified at La Marmotta, cur-
rently the most complete and diverse archaeobotanical 
record of the Italian Neolithic, are numerous fruit spe-
cies, including hazelnut (Corylus avellana), wild apple 
(Malus sp.), wild grape (Vitis vinifera subsp. sylvestris), 
blackthorn (Prunus spinosa), elderberry (Sambucus sp.), 
oak acorn (Quercus sp.), and fig (Ficus carica) (Rotto-
li, 2000-2001). These findings, together with evidence 
of strawberry trees (Arbutus unedo: Grotta dell’Uzzo), 
Cornelian cherries (Cornus mas), wild plums (Prunus in-
sititia: S. Marco di Gubbio, Malone & Stoddart, 1992), 
and wild olive tree (Olea europaea var. sylvestris: Torre 
Canne in Apulia, Castelletti et al., 1987, and Grotta 
dell’Uzzo), although not always present and varying in 
quantity from site to site, testify to the extensive ex-
ploitation of the land surrounding the villages and a 
sophisticated mastery of agricultural practices.
Throughout the Neolithic period, the farming strate-
gies of the human groups inhabiting the central-south-
ern part of the Italian peninsula remained largely 
consistent. This stability is evident despite the gradual 
introduction of new species and a slight increase in 
the prevalence of naked grains. This is supported by 
archaeobotanical data from sites chronologically dat-
ed to between the second half of the 6th millennium 
BC and the beginning of the 5th millennium BC. Key 
sites include: Podere Casanuova (Cellai Ciuffi & Paoli, 
1984) and Cava Barbieri, (Castelletti, 1976; Bellini et 
al., 2008) in Tuscany; Catignano in Abruzzo; Quad-
rato di Torre Spaccata in Latium (Celant et al., 1996), 
and other sites such as Passo di Corvo (Tiné, 1983) in 
Apulia, Capo Alfiere (Costantini & Costantini Biasini, 
2010) in Basilicata, Grotta dell’Uzzo (from more re-
cent stratigraphic levels), and Cala Colombo (Castel-
letti et al., 1987).
The anthracological assemblage from Rio Tana, domi-
nated by Ostrya carpinifolia and deciduous oaks, finds 
close parallels in Early and Middle Neolithic contexts 
across central and southern Italy. Similar woodland 
compositions, combining deciduous and thermophil-
ous taxa such as Quercus, Olea, Pistacia, Phillyrea, and 
Arbutus unedo, are documented at Catignano in Abruz-
zo (Costantini & Tozzi, 1983), Quadrato di Torre Spac-
cata in Latium (Celant et al., 1996), and several Sardini-
an Middle Neolithic sites, including Su Mulinu Mannu 
(Ucchesu et al., 2017). The recurrent exploitation of 
these taxa, well adapted to xeric and hilly Mediterrane-
an environments, indicates that Neolithic communities 
across the peninsula relied on locally available mixed 
oak and hop-hornbeam woodlands for fuel, building 

activities, and limited deforestation. Comparable man-
agement of woodland resources is also documented 
at Coppa Nevigata in Apulia, where anthracological 
and pollen data point to thermophilous and riparian 
formations with Quercus, Olea, Pistacia, and Fraxi-
nus ornus (Di Rita et al., 2011), and along the Adriatic 
coasts of Friuli and Dalmatia, characterised by mixed 
forests with Quercus, Ostrya, Fraxinus ornus, and Cory-
lus (Reed & Rottoli, 2014). Collectively, these datasets 
reflect a stable pattern of forest use and progressive 
landscape opening accompanying the spread of early 
farming throughout the Mediterranean basin.

Conclusions

The archaeobotanical analysis at Rio Tana provides a 
significant contribution to the understanding of the 
agricultural practices and environmental adaptations 
among Neolithic communities in central-southern 
Italy. The dominance of emmer (Triticum dicoccum), 
einkorn (Triticum monococcum), and barley (Hordeum 
vulgare) within the crop assemblage reflects broader 
patterns observed across Mediterranean Neolithic 
sites, such as Pont-de-Roque Haut, Peiro Seignado in 
southern France, La Draga in north-eastern Spain and 
La Marmotta in the Tyrrhenian area (Rottoli, 1993; 
Bouby et al., 2020; de Vareilles et al., 2020; Rottoli & 
Arranz, 2023), highlighting a reliance on resilient ce-
real crops well suited to the region’s variable climate 
and topography. The presence of naked wheat (Triti-
cum aestivum/durum) and other secondary species, al-
beit in smaller quantities, suggests a diversified “crop 
package” introduced by early settlers and gradually 
adapted to local conditions.
The evidence for wild fruit gathering underlines the 
dual reliance on cultivation and the exploitation of 
wild resources in early agricultural economies. This 
balance between foraging and farming persisted 
throughout the Neolithic.
Anthracological data reveal a landscape characterised 
by mesophilous deciduous forest with thermophil-
ous and xerophilous woodlands and sparse clearings. 
These findings suggest active forest management, 
including deforestation for agriculture and selective 
wood harvesting for fuel and construction, with delib-
erate selection of specific resources for long-term use.
Despite regional variations and the gradual introduc-
tion of new species, the stability of agricultural prac-
tices across the central and southern Italian peninsula 
during the Neolithic period indicates a high level of ex-
pertise in land management and crop selection. These 
strategies were shaped by environmental constraints, 
cultural traditions and adaptive decision-making pro-
cesses. Data from sites such as Rio Tana contribute to 
a more detailed understanding of Neolithic lifeways 
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in the western Mediterranean, highlighting the impor-
tance of interdisciplinary approaches to reconstruct-
ing ancient human-environment interactions.

Acknowledgment

The research was conducted within the framework of 
a collaboration agreement between the Department 
of Civilizations and Forms of Knowledge at Pisa Uni-
versity, the Archaeological Museum of Finale, and 
the Superintendence of Archaeology, Fine Arts, and 
Landscape for the Provinces of L’Aquila and Teramo. 
This paper is part of the Rio Tana Project. A special 
acknowledgment goes to Professor C. Tozzi for his in-
valuable collaboration and support for the investiga-
tions conducted in the Abruzzo territory. The authors 
also extend their gratitude to the Municipality of Lec-
ce nei Marsi (AQ) for supporting the excavation of the 
Rio Tana settlement, as well as to all collaborators who 
dedicated their summers to working with us.

Conflict of interest statement

The Authors declare that they have no conflict of in-
terest nor known competing financial interests or per-
sonal relationships that could have appeared to influ-
ence the work reported in this paper.

REFERENCES

Ammerman A.J., 1987. Contributi sul Neolitico della Calabria. Atti 
della XXVI Riunione Scientifica dell’Istituto Italiano di Prei-
storia e Protostoria, Istituto Italiano di Preistoria e Protosto-
ria, Firenze: 333-349.

Bagolini B., Von Eles P., 1978. L’insediamento neolitico di Imola 
e la corrente culturale della ceramica impressa nel medio e alto 
Adriatico. Preistoria Alpina 14: 33-63.

Bellini C., Mariotti-Lippi M., Mori Secci M., Aranguren B., 
Perazzi P., 2008. Plant gathering and cultivation in prehistoric 
Tuscany (Italy). Vegetation History and Archaeobotany 17 (1): 
103-112.

Biagi P., Starnini E., Borić D., Mazzucco N., 2020. Early Neo-
lithic settlement of the Po Plain (Northern Italy): Vhò and rela-
ted sites. Documenta Praehistorica 47: 192-221.

Binder D., Lanos P., Angeli L., Gomart L., Guilaine J., Ma-
nen C., Maggi R., Muntoni I., Panelli C., Radi G., Tozzi 
C., Arobba D., Battentier J., Brandaglia M., Bouby L., 
Briois F., Carré A., Delhon C., Gourichon L., Marinval 
Ph., Nisbet R., Rossi S., Peter-Conwy P., Thiebault S., 2017. 
Modelling the earliest north-western dispersal of Mediterranean 
Impressed Wares: New dates and Bayesian chronological model. 
Documenta Praehistorica 44: 54-77.

Bouby L., Marinval P., Durand F., Figueiral I., Briois F., 
Martzluff M., Perrin T., Valdeyron N., Vaquer J., Gui-
laine J., Manen C., 2020. Early Neolithic (ca. 5850-4500 cal 
BC) agricultural diffusion in the Western Mediterranean: An 
update of archaeobotanical data in SW France. PLOS ONE 
15(4): e0230731.

Castelletti L., 1976. Rapporto preliminare sui resti vegetali macro-
scopici della serie Neolitico-Bronzo di Pienza (Siena). Rivista Ar-
cheologica dell’Antica Provincia e Diocesi di Como 156-157: 
243-251.

Castelletti L., Costantini L., Tozzi C., 1987. Considerazioni 
sull’economia e l’ambiente durante il Neolitico in Italia. Atti 
della XXVI Riunione Scientifica dell’Istituto Italiano di Prei-
storia e Protostoria, Istituto Italiano di Preistoria e Protosto-
ria, Firenze: 37-55.

Castiglioni E., 2003. I carboni di legna. In: Tozzi C., Zama-
gni B. (eds), Gli scavi nel Villaggio neolitico di Catignano 
(1971-1980): 207-215. Istituto Italiano di Preistoria e Proto-
storia, Firenze.

Castiglioni E., Rottoli M., 2003. Nuovi dati archeobotanici per 
la Preistoria dell’Abruzzo. Atti della XXXVI Riunione Scien-
tifica dell’Istituto Italiano di Preistoria e Protostoria, Istituto 
Italiano di Preistoria e Protostoria, Firenze: 657-661.

Celant A., Follieri M., Magri D., 1996. Semi, frutti e carboni 
nell’abitato neolitico di Quadrato di Torre Spaccata (Roma). 
Giornale Botanico Italiano 130 (1): 304-304. https://doi.
org/10.1080/11263509609439558

Cellai Ciuffi G., Paoli P., 1984. Indagine paleobotanica sul mate-
riale rinvenuto negli scavi di Pontedera. Rivista di Scienze Prei-
storiche 39: 319-320.

Ciaraldi M., 2004. Analisi dei resti vegetali: cambiamenti eco-
nomici ed evidenze rituali. In: Cassano S.M., Manfredini A. 
(eds), Masseria Candelaro. Vita quotidiana e mondo ideolo-
gico in un villaggio neolitico sul Tavoliere: 447-460. Grenzi 
sas, Lecce.

Cipolloni Sampò M., 1985. Aspetti e problemi della cronologia del 
Neolitico antico in Italia meridionale. L’insediamento neolitico 
sull’Olivento (Valle dell’Ofanto - Basilicata). Atti della XXVI 
Riunione Scientifica dell’Istituto Italiano di Preistoria e Pro-
tostoria, Istituto Italiano di Preistoria e Protostoria, Firenze: 
697-707.

Cipolloni Sampò M., 2002. Il Neolitico dell’Italia peninsulare. In: 
Forni G., Marcone A. (eds), Storia dell’agricoltura italiana. 1, 
L’età antica: Preistoria: 173-179. Accademia dei Georgofili, Fi-
renze.

Colledge S., Conolly J. (eds), 2007. The Origins and Spread 
of Domestic Plants in Southwest Asia and Europe. Left Coast 
Press, Walnut Creek, CA.

Conati Barbaro C., Celant A., 2021. Coltivare, conservare, con-
dividere. Aspetti economici e sociali della coltivazione dei cereali 
nel Neolitico antico: i dati archeologici e archeobotanici del sito 
di Portonovo (Ancona). In: Damiani I., Cazzella A., Copat V. 
(eds), Preistoria del Cibo: 373-381. Studi di Preistoria e Proto-
storia, Edir-Edizioni, Firenze.

Conolly J., Colledge S., Shennan S., 2008. Founder effect, drift, 
and adaptive change in domestic crop use in early Neolithic Euro-
pe. Journal of Archaeological Science 35: 2797-2804.

Coppola D., Costantini L., 1987. Le Néolithique ancien litto-
ral et la diffusion des céréales dans les Pouilles durant le VIe 
millenaire: Les sites de Fontanelle, Torre Canne et le Macchie. 
In: Guilaine J., Courtin J., Roudil J.L., Vernet J.L. (eds), Pre-
mières Communautés Paysannes en Méditerranée Occidenta-
le: 249-255. Actes du Colloque International du CNRS. CNRS 
Éditions, Paris.

Costantini L., 1981. Semi e carboni del mesolitico e neolitico della 
Grotta dell’Uzzo, Trapani. Quaternaria XXII (I): 233-247.



	 BOTANICAL REMAINS FROM THE NEOLITHIC SETTLEMENT OF RIO TANA	 129

Costantini L., 2002. Italia centro-meridionale. In: Forni G., Mar-
cone A. (eds), Storia dell’agricoltura italiana. 1 L’età antica: 
Preistoria: 221-233. Accademia dei Georgofili, Firenze.

Costantini L., Tozzi C., 1983. Les plantes cultivées et la conserva-
tion des grains pendant le Néolithique des Abruzzes (Italie cen-
trale): Le témoignage du village de Catignano (Pescara). Actes du 
Colloque Longue Durée et Innovation dans le Monde Médi-
terranéen 1: 9A-19H. Université de Nice.

Costantini L., Tozzi C., 1987. Un gisement à céramique imprimée 
dans le Subapennin de la Daunia (Lucera, Foggia): Le village de 
Ripa Tetta. In: Guilaine J., Courtin J., Roudil J.L., Vernet J.L. 
(eds), Premières Communautés Paysannes en Méditerranée 
Occidentale: 387-394. Actes du Colloque International du 
CNRS. CNRS Editions, Paris.

Costantini L., Piperno M., Tusa S., 1987. La néolithisation de la 
Sicile Occidentale d’après les résultats des fouilles à la Grotte de 
l’Uzzo (Trapani). In: Guilaine J., Courtin J., Roudil J.L., Ver-
net J.L. (eds), Premières Communautés Paysannes en Médi-
terranée Occidentale: 97-105. Actes du Colloque International 
du CNRS. CNRS Editions, Paris.

Costantini L., Stancanelli M., 1994. La preistoria agricola 
dell’Italia centro-meridionale. Il contributo delle indagini arche-
obotaniche. Origini 18: 149-244.

Costantini L., Costantini Biasini L., Lentini A., 1997. Agricol-
tura e note sull’ambiente dell’abitato neolitico di Scamuso. In: 
Biancofiore F., Coppola D. (eds), Scamuso: per la storia delle 
comunità umane tra il VI ed il III millennio nel Basso Adriati-
co: 199-210. Università di Roma “Tor Vergata”, Roma.

Costantini L., Costantini Biasini L., 2010. Archaeobotany. In: 
Robb J. (ed.), The Chora of Croton 1: The Neolithic Settle-
ment at Capo Alfiere: 175-188. University of Texas Press, New 
York. https://doi.org/10.7560/722767-020

Costantini L., Costantini Biasini L., Lentini A., 2003. Indagini 
archeobotaniche sugli intonaci neolitici di Torre Sabea. In: Torre 
Sabea. Un établissement du Néolithique Ancien en Salento: 
234-246. École Française de Rome, Rome.

Coward F., Shennan S., Colledge S., Conolly J., Collard 
M., 2008. The spread of Neolithic plant economies from the Near 
East to northwest Europe: A phylogenetic analysis. Journal of 
Archaeological Science 35: 42-56.

Cremonesi G., 1974. Osservazioni sulla cultura di Ripoli. Annali 
Università di Lecce, Facoltà di Lettere e Filosofia 6: 81-103.

Cremonesi G., Guilaine J., Barbaza M., Coularou J., Fonto 
O., Grifoni R., Vaquer J., 1987. L’habitat de Torre Sabea (Gal-
lipoli, Puglia) dans le cadre du Néolithique ancien de l’Italie du 
sud-est. In: Guilaine J., Courtin J.L., Roudil J.L., Vernet J.L. 
(eds), Premières communautés paysannes en Méditerranée oc-
cidentale: 377-385. CNRS Éditions, Paris.

D’ercole V., Festuccia S., Remotti E., 2001. I siti neolitici di Rio 
Tana a Lecce nei Marsi e di S. Orante a Ortucchio: Relazione pre-
liminare di scavo. In: Il Fucino e le Aree Limitrofe nell’Antichi-
tà, Atti del II Convegno di Archeologia in ricordo di Antonio 
Mario Radmilli e Giuliano Cremonesi: 82-87. DVG, Avezzano.

Di Rita F., Caldara M., Gehrels W.R., Magri D., 2011. Holo-
cene environmental changes in the coastal Tavoliere Plain (Apu-
lia, southern Italy): A multiproxy approach. Palaeogeography, 
Palaeoclimatology, Palaeoecology 310: 139-151. https://doi.
org/10.1016/j.palaeo.2011.06.012

De Vareilles A., Bouby L., Jesus A., Martin L., Rottoli M., 
Vander Linden M., Antolín F., 2020. One sea but many 
routes to sail: The early maritime dispersal of Neolithic crops 

from the Aegean to the Western Mediterranean. Journal of 
Archaeological Science: Reports 29: 102140. https://doi.
org/10.1016/j.jasrep.2019.102140

Evett D., Renfrew J., 1971. L’agricoltura neolitica italiana. Una 
nota sui cereali. Rivista di Scienze Preistoriche 26: 403-407.

Filipović D., 2014. Southwest Asian founder and other crops at Ne-
olithic sites in Serbia. Bulgarian e-Journal of Archaeology 4 (2): 
195-216.

Fiorentino G., 2002. I più antichi agricoltori ed i processi di sfrut-
tamento delle risorse vegetali. In: Radina F. (ed.), Paesaggi, uo-
mini e tradizioni di 8.000 anni fa: 221-225. Mario Adda Edi-
tore, Bari.

Fiorentino G., Caldara M., De Santis V., D’oronzo C., 
Muntoni I.M., Simone O., Primavera M., Radina 
F., 2013. Climate changes and human-environment inte-
ractions in the Apulia region of southeastern Italy during 
the Neolithic period. The Holocene 23(9): 1297-1316. htt
ps://10.1177/0959683613486942.

Follieri M., 1973. Cereali dal villaggio neolitico di Passo di Corvo 
(Foggia). Annali Botanici 32: 46-61.

Follieri M., 1977-1982. Le più antiche testimonianze dell’agricoltu-
ra neolitica in Italia meridionale. Origini 11: 337-344.

Fuller D., Allaby R., Stevens C., 2014. Domestication as innova-
tion: The entanglement of techniques, technology and chance in 
domestication of cereal crops. World Archaeology 42 (1): 13-28.

Gaastra J., De Vareilles A., Vander Linden M., 2019. Bones 
and seeds: An integrated approach to understanding the spread 
of farming across the western Balkans. Environmental Archae-
ology 27 (2): 1-17. https://doi.org/10.1080/14614103.2019.1578
016

Geniola A., 1979. Il Neolitico della Puglia Settentrionale e Centra-
le. In: La Puglia dal Paleolitico al Tardoromano: 52-93. Electa, 
Milano.

Harris D.R., 1996. The Origins and Spread of Agriculture and Pa-
storalism in Eurasia: Crops, Fields, Flocks and Herds. Routled-
ge, London.

Jones G.D.B., 1987. Apulia, Volume 1: Neolithic settlement in the 
Tavoliere. Society of Antiquaries, London.

Malone C., Stoddard S., 1992. The Neolithic site of San Marco, 
Gubbio (Perugia), Umbria: Survey and excavation 1985-87. Pa-
pers of the British School at Rome 60: 1-69. httpss://doi.org 
10.1017/S006824620000979X

Marinval P., 2003. Torre Sabea et la première agriculture en Médi-
terranée centrale. In: Guilaine J., Cremonesi G. (eds), Torre 
Sabea. Un établissement du Néolithique ancien en Salento: 
247-250. École Française de Rome, Rome.

Mercuri A.M., Allevato E., Arobba D., Bandini Mazzanti 
M., Bosi G., Caramiello R., Castiglioni E., Carra M.L., 
Celant A., Costantini L., Di Pasquale G., Fiorentino G., 
Florenzano A., Guido M., Marchesini M., Mariotti Lippi 
M., Marvelli S., Miola A., Montanari C., Nisbet R., Peña-
Chocarro L., Perego R., Ravazzi C., Rottoli M., Sadori 
L., Ucchesu M., Rinaldi R., 2015. Pollen and macroremains 
from Holocene archaeological sites: A dataset for the understan-
ding of the bio-cultural diversity of the Italian landscape. Review 
of Palaeobotany and Palynology 218: 250-266.

Marguerie D., Hunot J.-Y., 2007. Charcoal analysis and dendro-
logy: Data from archaeological sites in north-western France. 
Journal of Archaeological Science 34 (9): 1417-1433.https://doi.
org/10.1016/j.jas.2006.10.032



130	 C. PETRINELLI PANNOCCHIA, D. AROBBA, A. VASSANELLI

Natali E., Forgia V., 2018. The beginning of the Neolithic in Sou-
thern Italy and Sicily. Quaternary International 470: 270-284. 
https://doi.org/10.1016/j.quaint.2017.07.004

Nisbet R., 1982. Le analisi archeobotaniche del villaggio neolitico 
della villa Comunale (Foggia). Origini 11: 175-182.

Pessina A., Tiné V., 2008. Archeologia del Neolitico. L’Italia tra il 
VI e il IV millennio a.C. Carocci, Roma.

Petrinelli Pannocchia C., Vassanelli A., Naime Y., Terrano-
va A., Sani S., Spadacini L., Ceccaroni E., 2022. Le nuove 
ricerche sul sito neolitico di Rio Tana (Lecce nei Marsi, AQ). Atti 
del Convegno di Archeologia del Fucino e delle Aree Limitro-
fe nell’Antichità: 73-87.

Petrinelli Pannocchia C., Vassanelli A., Terranova A. 
(2023). Il Complesso Ceramico del Livello 1 di Rio Tana (AQ): 
Dati Preliminari. ArcheoLogica Data 3: 13-25. 

Pirone G., Frattaroli A.R., Ciaschetti G., 2010. Le Serie di Ve-
getazione della regione Abruzzo. In: Blasi C. (ed.), La vegetazio-
ne d’Italia: 311-336. Palombi & Partner, Roma.

Primavera M., Fiorentino G., 2011. Archaeobotany as an in-site/
off-site tool for paleoenvironmental research at Pulo di Molfetta 
(Puglia, Southeastern Italy). In: Turbanti-Memmi I. (ed.), Pro-
ceedings of the 37th International Symposium on Archaeome-
try: 421-426. Springer-Verlag, Berlin-Heidelberg.

Radi G., Ventura O., 1993. Nuovo sito a ceramica impressa nel Fu-
cino (L’Aquila). Atti della Società Toscana di Scienze Naturali, 
Serie A 100: 45-49.

Radi G., Petrinelli Pannocchia C., 2018. The beginning of the 
Neolithic Era in Central Italy. Quaternary International 470: 
270-284. https://doi.org/10.1016/j.quaint.2017.07.004

Radmilli A.M., 1972. Die Neolithisierung Italiens. Fundamenta 7: 
128-165.

Reed K., Rottoli M., 2014. Neolithic agriculture in Friuli and Dal-
matia. In: Pearce M. (ed.), Adriatico senza confini. The Adria-
tic, a Sea Without Borders: 155-161. Trieste, Museo Archeolo-
gico Nazionale di Aquileia.

Reimer P., Austin W., Bard E., Bayliss A., Blackwell P., 
Bronk Ramsey C., Butzin M., Cheng H., Edwards R., 
Friedrich M., Grootes P., Guilderson T., Hajdas I., He-
aton T., Hogg A., Hughen K., Kromer B., Manning S., 
Muscheler R., Palmer J., Pearson C., Van Der Plicht J., 
Reimer R., Richards D., Scott E., Southon J., Turney C., 
Wacker L., Adolphi F., Büntgen U., Capano M., Fahrni 
S., Fogtmann-Schulz A., Friedrich R., Köhler P., Kudsk 
S., Miyake F., Olsen J., Reinig F., Sakamoto M., Sookdeo 
A., Talamo S., 2020. The IntCal20 Northern Hemisphere ra-
diocarbon age calibration curve (0-55 cal kBP). Radiocarbon 
62: 1-33.

Rottoli M., 1993. La Marmotta. Analisi paletnobotaniche e prime 
risultanze. Bullettino di Paletnologia Italiana 84 (2): 319-324.

Rottoli M., 2000-2001. Zafferanone selvatico (Carthamus lanatus) 
e cardo della Madonna (Silybum marianum), piante raccolte o 
coltivate nel Neolitico antico a “La Marmotta”. Bullettino di Pa-
letnologia Italiana 91-92: 47-61.

Rottoli M., Castiglioni E., 2009. Prehistory of plant growing and 
collecting in northern Italy, based on seed remains from the early 
Neolithic to the Chalcolithic (c. 5600-2100 cal B.C.). Vegetation 
History and Archaeobotany 18: 91-103.

Rottoli M., Arranz A., 2023. Food remains, phytotherapics and 
psychotropics remains. In: Mineo M., Gibaja J.F., Mazzucco N. 
(eds), The submerged site of La Marmotta (Rome, Italy). De-
crypting a Neolithic Society: 108-112. Oxbow books, Oxford. 

Sargent A., 1983. Neolithic plant remains from the Tavoliere of 
Apulia. In: Cassano S.M., Manfredini A. (eds), Studi sul Neo-
litico del Tavoliere della Puglia. Indagine territoriale di un’a-
rea campione: 250-252. BAR International Series, 160. BAR 
Publishing, Oxford.

Théry-Parisot I., Henry A., Meignen L., 2010. Fuel management 
(bone and wood) during the Middle Palaeolithic: Experimental 
approach to the study of anthropogenic firewood collection. 
Journal of Archaeological Science 29 (12): 1415-1421.

Tiné S., 1978. Il Neolitico della Basilicata. Atti della XX Riunio-
ne Scientifica dell’Istituto Italiano di Preistoria e Protostoria, 
Istituto Italiano di Preistoria e Protostoria, Firenze: 41-53.

Tiné S., 1983. Passo di Corvo e la civiltà neolitica del Tavoliere. Sa-
gep, Genova.

Ucchesu M., SAU S., Luglié C., 2017. Crop and wild plant ex-
ploitation in Italy during the Neolithic period: New data from 
Su Mulinu Mannu, Middle Neolithic site of Sardinia. Journal 
of Archaeological Science: Reports 14: 1-11. https://doi.
org/10.1016/j.jasrep.2017.05.026

Weiss E., Zohary D., 2011. The Neolithic Southwest Asian founder 
crops: Their biology and archaeobotany. Current Anthropology, 
52(S4): S237-S254. https://doi.org/10.1086/658367

Weiss E., Zohary D., Hopf M., 2012. Domestication of Plants in 
the Old World: The Origin and Spread of Domesticated Plants in 
Southwest Asia, Europe, and the Mediterranean Basin. Oxford 
University Press, Oxford.

Zapata L., Peña-Chocarro L., Pérez-Jordá G., Stika 
H.P., 2004. Early Neolithic agriculture in the Iberian Peninsula. 
Journal of World Prehistory 18 (4): 283-325.

Zeder M., 2006. Central questions in the domestication of plants 
and animals. Evolutionary Anthropology 15 (3): 105-117.

Zeder M., 2011. The origins of agriculture in the Near East. Current 
Anthropology 54 (S4): S221-S235.

Zohary D., Hopf M., 1993. Domestication of Plants in the Old 
World. Clarendon Press, Oxford.

Zohary D., 1996. The mode of domestication of the founder crops 
of Southwest Asian agriculture. In: Harris D.R. (ed.), The Ori-
gins and Spread of Agriculture and Pastoralism in Eurasia: 
142-158. UCL Press, London.

Zohary D., Hopf M., Weiss E., 2012. Domestication of Plants in 
the Old World - The Origin and Spread of Domesticated Plants 
in South-west Asia, Europe, and the Mediterranean Basin. Cla-
rendon Press, Oxford.

(ms. pres. 30 luglio 2025; ult. bozze 30 ottobre 2025)


	_heading=h.5w7qmj16lmtq

