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Abstract

The archaeobotanical research presented in this dissertation focuses on the study of plant macro
remains from archaeological Bronze Age sites (3600 BCE — 1200 BCE) in the southern Levant.
Although the Levant has been and is the subject of numerous scientific studies, several gaps
still exist, including those related to archaeobotanical research. Numerous sites, including those
extensively studied, lack systematic botanical sampling, environmental data, or even a
comprehensive archaeobotanical investigation. Additionally, there is a scarcity of regional
diachronic syntheses that compare the findings of these archaeobotanical studies. This
deficiency hinders a comprehensive understanding of agricultural development and resources
within specific chronological ranges.

The work presented here thus concerns the analysis of plant macro remains from two significant
sites in the southern Levant: Lachish, one of the most influential cities during the Late Bronze
Age, where previous botanical investigations were limited to charcoal remains and handpicked
materials, and Tel Kabri, previously unexplored in terms of carpological studies, renowned for
its Middle Bronze Age palace that houses the earliest known wine cellar in the ancient Near
East. Plant macro remains from various contexts, encompassing both wild species and
cultivated crops, were retrieved and analyzed from approximately 6500 liters of sediment
collected. These analyses have been complemented and integrated with other types of research,
such as environmental, isotopic, iconographic studies and multivariate statistics. Indeed,
Correspondence Analyses were utilized to compare the results of the botanical assemblages
with those of other coeval sites in the Levant.

The results enhanced our knowledge of the agricultural resources at both sites and have
provided deeper insights into the nature of the archaeological contexts from which the samples
originated. The botanical assemblages at both sites are predominantly characterized by fruit
crop taxa, with olive being the most prevalent, indicating a common trend among southern
Levant sites that initiated intensified horticulture and vineyard cultivation from the Early
Bronze Age onwards. Through the comprehensive analysis of the evolution of agrarian
resources throughout the Bronze Age, it becomes evident that agricultural practices in the
southern Levant were influenced not only by climatic changes but also by cultural and economic
factors. The results underscore the value of this archaeobotanical research in filling research
gaps and serving as an essential tool to reconstruct crucial archaeological information at the
individual sites. Moreover, it contributes to reconstructing the agricultural resources transition

within a broader regional context.



Zusammenfassung

Diese archidobotanische Forschung konzentriert sich auf die Untersuchung von
Pflanzenmakroresten aus archdologischen Bronzezeitstitten (3600 v. Chr. - 1200 v. Chr.) im
stidlichen Levante. Obwohl der Levant Gegenstand zahlreicher wissenschaftlicher Studien war
und ist, bestehen immer noch mehrere Liicken, darunter solche im Zusammenhang mit
archidobotanischer Forschung. Zahlreiche Stétten, einschlielich derjenigen, die umfangreich
untersucht wurden, weisen keine systematische botanische Probenahme, Umweltdaten oder
sogar eine umfassende archdobotanische Untersuchung auf. Dariiber hinaus gibt es einen
Mangel an regionalen diachronen Synthesen, die die Ergebnisse dieser archdobotanischen
Studien vergleichen. Diese Liicke behindert ein umfassendes Verstindnis der agrarischen
Entwicklung und Ressourcen innerhalb bestimmter chronologischer Bereiche. Die hier
vorgestellte Arbeit betrifft daher die Analyse von Pflanzenmakroresten aus zwei bedeutenden
Stitten im siidlichen Levante: Lachisch, ciner der einflussreichsten Stddte wahrend der
Spétbronzezeit, wo frithere botanische Untersuchungen auf Holzkohlereste und handverlesene
Materialien beschriankt waren, und Tel Kabri, bisher noch unerforscht in Bezug auf
karpologische Studien, bekannt fiir seinen Palast aus der Mittelbronzezeit, der den &ltesten
bekannten Weinkeller im antiken Nahen Osten beherbergt. Pflanzenmakroreste aus
verschiedenen Kontexten, die sowohl wilde Arten als auch kultivierte Kulturen umfassen,
wurden aus etwa 6500 Litern gesammeltem Sediment extrahiert und analysiert. Diese Analysen
wurden durch andere Arten von Forschung wie Umwelt-, Isotopen-, ikonografische Studien
und multivariate Statistiken ergdnzt und integriert. Tatsdchlich wurden Korrespondenzanalysen
verwendet, um die Ergebnisse der botanischen Assemblagen von diesen beiden Stétten mit
denen anderer zeitgendssischer Stitten im Levant zu vergleichen.

Die Ergebnisse erweiterten unser Wissen iiber die agrarischen Ressourcen an beiden Stdtten
und lieferten tiefere Einblicke in die Natur der archdologischen Kontexte, aus denen die Proben
stammten. Die botanischen Assemblagen an beiden Stétten sind iiberwiegend durch
Fruchtpflanzentaxa gekennzeichnet, wobei Oliven am hédufigsten sind, was auf einen
gemeinsamen Trend bei Stétten im siidlichen Levante hinweist, der seit der frithen Bronzezeit
eine intensivierte Gartenbau- und Weinbaukultur initiiert. Durch die umfassende Analyse der
Entwicklung der agrarischen Ressourcen widhrend der Bronzezeit wird deutlich, dass
landwirtschaftliche Praktiken im stidlichen Levante nicht nur von klimatischen Verdnderungen,
sondern auch von kulturellen und wirtschaftlichen Faktoren beeinflusst wurden. Die Ergebnisse

unterstreichen den Wert dieser archidobotanischen Forschung bei der SchlieBung von



Forschungsliicken und als unverzichtbares Instrument zur Rekonstruktion wichtiger
archdologischer Informationen an den einzelnen Stétten. Dariiber hinaus trdgt sie zur

Rekonstruktion des agrarischen Ubergangs im breiteren regionalen Kontext bei.
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1. Introduction

Archaeobotanical research plays a crucial role in comprehending the evolution of ancient
societies. Investigating the impact of the environment on the transformative processes that
societies undertook to meet their needs is essential for forming a comprehensive understanding
of the intricate relationship between humanity and the environment, individual dietary
practices, economic strategies, and agricultural production. Archaeobotany directs its research
toward these aspects, exemplifying the significance of amalgamating a scientific approach with
humanities studies within its interdisciplinary framework.

The study of plant remains is considered fundamental, as corroborated by a recent published
review outlining the primary challenges in archaeology (Kintigh et al. 2014). In addressing
some of the listed "grand challenges" for archacology, archaeobotany emerges as a crucial tool
for finding answers, particularly in challenges related to the resilience, persistence,
transformation, and collapse of societies (Kintigh et al. 2014). These issues are intricate and
would be challenging to resolve through alternative approaches, as they are connected to
understanding how diverse human groups engage with their environment, climatic fluctuations
and social pressure, through changes in their subsistence strategies (e.g. Riehl 2009, Primavera
etal. 2017, Clarke et al. 2016)

It is important to acknowledge that the findings of an archaeobotanical study provide only a
partial representation of the actual plant resources present in a given time and location. One
must recognize that botanical remains are recovered from anthropogenic sediments, reflecting
the choices made by humans during that period. The results are influenced by preservation
conditions and specific taphonomic processes. However, investigations into plant remains
provide a distinctive and invaluable source of information, yielding unique insights and results
that would be otherwise unattainable.

As one of the hubs for plant domestication, the Near East has consistently been one of the most
extensively excavated and studied regions in the world. Over the years, numerous studies and
archaeobotanical analyses have been conducted, primarily focusing on the reconstruction of
plant exploitation at archaeological sites.

However, several research gaps persist, including the absence of systematic sampling for many
sites, a scarcity of stable isotope analyses across various periods, resulting in incomplete
environmental data, and a lack of syntheses on the diachronic regional development of crop
cultivation. Addressing these gaps is crucial for a more comprehensive understanding of the

historical dynamics in the Near East.
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This dissertation concentrates on the southern Levant region, employing archaeobotanical
analyses to study Bronze Age sites. The research involves the identification and interpretation
of plant macro-remains, and a diachronic study is conducted to compare various results.

The southern Levant (Figure 1) indicate the area corresponding to modern-day Jordan, Israel,
Palestine and southern Lebanon. It is characterized by different climate areas and includes four
north-south geographical features: the coastal plain, distinct by its Mediterranean climate; the
western mountains ranging from Mediterranean climate on the west side to desert and semi-
desert on the east side; the rift valley composed by desert areas on the south and Mediterranean
wood climate on the north, the Transjordan Plateau delimited by the Jordan river on the west
and the desert on the east (Zohary 1962).

The framework of this dissertation will range within the southern Levant Bronze Age and it
will adopt the chronology of Kamlah and Riehl (in press) (table 1). This follows the southern
Levant chronology developed by Sharon (2014) for the “Oxford Handbook of the Archaeology
of the Levant” (Steiner und Killebrew 2014).

Chronological Period Absolute Dating
Early Bronze Age (EBA) 3600 — 2000 BCE
- Early Bronze Age I (EBA ) 3600 — 3000 BCE
- Early Bronze Age I (EBA II) | 3000 — 2850 BCE
- Early Bronze Age III (EBA III) | 2850 — 2400 BCE
- Early Bronze Age IV (EBA 1V) | 2400 — 2000 BCE
Middle Bronze Age (MBA) 2000 — 1550 BCE
Late Bronze Age (LBA) 1550 - 1200 BCE

Table 1 Southern Levant Bronze Age chronology and abbreviations used in this dissertation.
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Fig. 1 Map of southern Levant with the location of two sites discussed in this dissertation

(Google Earth).

1.1 Objectives of Study

Studying plant assemblages within archaeological sites offers a means to enhance our
understanding of agricultural resource utilization. As such, the initial phase of this study
involved the examination of plant macro-remains collected from two sites situated in modern-

day Israel (see Figure 1):
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- Lachish, whose contexts analyzed belongs to Middle and Late Bronze Age layers;

- Tel Kabri, with a focus on the Middle and Early Bronze Age deposits;

Earlier archaeobotanical investigations in both sites predominantly focused on charcoal remains
(Liphschitz 2002 and 2004). While Tel Kabri has never undergone analysis for its seed remains,
Lachish did have a carpology study conducted, but it primarily focused on general proportions
and ubiquity (Helbaek 1958). This approach is consistent with the historical tendency to
exclusively collect larger seeds, leading to their overrepresentation in the assemblages, at the
expense of smaller-seeded and wild taxa. This limited approach does not facilitate comparative
studies over time or across different regions. The botanical assemblages from these sites and
their contexts have been investigated to fill these gaps and understand the use of site-specific
agricultural resources.

A subsequent step involves comparing botanical assemblages within the contemporary regional
context. Archaeobotanical analyses provide insight into the changes in various crops in the
southern Levant and their implications for the social dynamics of different societies. By
employing Correspondence Analysis (CA), local botanical assemblages can be compared
within a broader regional context, facilitating an analysis of the diachronic development of
agricultural production during the Bronze Age.

Furthermore, the archaeobotanical analyses have been supplemented with various data sources,
encompassing ethnographic, iconographic references and residues analysis, as well as
palaeoclimatological and ecological data. It is established indeed that the transition from the
Early to Middle Bronze Age marked an extraordinary climatic shift in the Near East (Langgut
2015). Studies involving stable carbon isotope analysis of ancient plant remains from the onset
of the Middle Bronze Age indicate a decline in precipitation, aligning with a global climatic
change during that era, resulting in drier conditions (Riehl 2008). To enhance the information
database for the Early and Middle Bronze Age, stable isotope analyses have been conducted on

new samples collected in Tel Kabri.

1.2 Collaborative Research Centre 1070

This dissertation is part of the CRC 1070 Resource Cultures (or SFB 1070 RessourcenKulturen)
second phase, which focuses on the study of social and cultural dynamics dealing with
resources. Through an interdisciplinary approach involving close cooperation between different
topics such as Archaeology, Social and Cultural Anthropology, History, Geography, Philology,

and so on, the CRC 1070 aims to:
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e renew of the notion of resources in cultural studies;
e identify diachronic socio-cultural and political developments (developments);
e comprehend the formation of identities in relation to human migrations (movements);

e understand the symbolic dimension of resources (valuations);

Defining the concept of resources is not a straightforward task, as it is heavily influenced by
the cultural context in which it is being considered. The perception of resources often varies
depending on the time period and specific context. However, resources can generally be seen
as fundamental elements or instruments that play a role in creating, sustaining, and shaping
social relationships, groups, and identities. In defining the concept of resources, it is essential
to consider resource complexes, as resources typically do not exist in isolation but rather in
combination with other resources within a complex. These resource complexes often
encompass a range of elements, including objects, individuals, knowledge, and practices that
work together as an interconnected resource network.

This dissertation is a component of the project division A that focuses on the “developments”
question, exanimating resources within the context of cultural and social transformations as
they evolve as a result of historical developments. More specifically this study belongs to the
sub-project AO5 “The Land Flowing with Milk and Honey” which investigate the changes and
advancements in the management of agrarian resources in the southern Levant, spanning from
the Early Bronze Age to the conclusion of the Iron Age (3600 BCE to 586 BCE).

The agricultural resources are made not only of the plant material itself but also of the farming
knowledge, climate, water, technology, tools, vessel, trades and so on that combining form the
“agrarian ResourceComplex”. Resource complexes have a unique historical pattern of
emergence and distribution, involving their allocation and utilization in relation to one another.

2

A comprehensive understanding of the “agrarian ResourceComplex” can be achieved by
examining its complexity and development through an exploration of the interconnections and

dynamics within it

1.3 Environmental background

The southern Levant, situated on the eastern flank of the Mediterranean basin, encompasses a
diversity of vegetation zones. These range from a Mediterranean climate along the coast and

northern hills to semi-arid and desert zones in the eastern and southern portions of the region
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(Zohary 1962, Langgut 2015). As a result, there is a significant variability in mean annual

precipitation across both west-east and north-south gradients (Figure 2).
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Fig. 2 Mean annual precipitation in modern Israel (1981-2010 Israeli Meteorological Service). From
Fuks et al. 2017

To illustrate this variability, consider the annual precipitation disparities between the two study
sites: Tel Kabri registers approximately 500mm, while Lachish records 350mm. Thanks to these
characteristics, the southern Levant is perceived as an area highly susceptible to climatic
variations. Historically, the region's climate has not been constant, prompting numerous studies
aimed at reconstructing its paleoenvironment. The interplay between environmental shifts and

cultural transformations is direct and mutual. While civilizations have undeniably been
16



influenced by these climatic shifts, human activities have applied a profound impact on the
region's vegetation over the centuries.

Recent years have seen an increase in efforts to reconstruct the paleoclimate of the southern
Levant, with primary emphasis on the northern and eastern portions of the region (Rambeau
2010). Given the climatic sensitivity of the southern Levant, these analyses have some limits.
Environmental conditions can vary markedly over short distances, making it vital to account
for these limitations when interpreting the results (Rambeau 2010). Nevertheless, these
analyses offer a varied perspective on the region's environmental evolution, which is pivotal
to comprehending the paleoclimate and its implications for historical contexts.

The initial stages of the EBA witnessed the highest humidity levels throughout the entire
Bronze Age. Pollen records from the Sea of Galilee reveal that during this period, olive trees,
along with other Mediterranean vegetation, reached peak frequency (Schiebel and Litt 2017,
Langgut et al. 2015). Speleothem data from the Nahal Qanah cave, situated on the western
edge of the central highlands, show wet climate conditions persisting from EBA I through
EBA IV (Frumkin et al 1999).Speleothem analyses from the Soreq Cave, which is located in
the Judean Hills approximately 26 km northeast of Lachish, highlight a heightened wet phase
spanning the EBA Il to EBA III periods (Bar-Matthews and Ayalon 2004 and 2011).
Interestingly, this peak is not registered by pollen records from the Sea of Galilee (Langgut et
al. 2015).

The EBA IV phase documented drier intervals in pollen diagrams, which have been correlated
with a receding Dead Sea level (Kagan et al. 2015; Migowski et al. 2006) and diminishing
rainfall (Bar-Matthews and Ayalon 2011). The transition from the Early to Middle Bronze
Age marked a profound climatic shift in the Near East (Langgut et al. 2015). Research
focusing on the stable carbon isotope of ancient plant remnants from the onset of the Middle
Bronze Age indicates a dip in precipitation. This aligns with the broader global climate
alterations of that era, culminating in arid conditions (Riehl 2008).

The onset of the MBA was marked by a brief dry event, evidenced by a decline in
Mediterranean tree pollen counts (Langgut et al. 2013 and 2015) and shifts in the isotopic
composition of plankton within Mediterranean sea cores along the coastal plain (Schilman et
al. 2002). Subsequently, a more humid phase emerged, which was wetter than current
conditions, a fact also corroborated by the stable oxygen data from the mineral deposits in the

Soreq cave (Bar-Matthews and Ayalon 2004).
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Research from the Dead Sea indicates a prolonged dry period starting around 1500 BCE in the
region (Migowski et al. 2006; Kagan et al. 2015). However, these findings have yet to be
chronologically aligned through correlative dating.

During the LBA, evidence suggests a predominant wet climate. This is manifested in pollen
diagrams that depict the presence of trees and shrubs, pointing to Mediterranean woodlands or
maquis scrub, with a peak in evergreen Quercus and Pistacia around 1350 BCE (Langgut et
al. 2015). This moist climate phase is also documented by results from the Nahal Qanah cave
(Frumkin et al 1999) and local pollen samples sourced from Lachish (Drori and Horowitz
1989).

The end of the LBA witnessed a pronounced dry climatic event in the Levant. Indicators of
this shift include a decline in arboreal pollen, along with significant elevations in 'O and
813C values found in the speleothems of the Soreq cave (Bar-Matthews and Ayalon 2004).
Further evidence of increased aridity is derived from studies of the Dead Sea, which highlight
prevailing dry conditions in the area (Migowski et al. 2006; Kagan et al. 2015).

1.4 Historical Background

The Early Bronze Age I (3600 — 3000 BCE) witnessed a notable increase in settlement
compared to the preceding era, with formerly uninhabited areas in the southern Levant, like
the Central Highlands and Northern Negev, now hosting villages (de Miroschedji 2014). The
departure from the late Chalcolithic era is marked by a new material culture, incorporating
advancements in pottery and metallurgy (de Mirosched;ji 2014, Milevski 2013), with
implications for agriculture, such as the introduction of the plough. Food processing also saw
advancements in tool technology within urban centers, particularly with the adoption of basalt
grinding stones. These grinding stones exhibited a standardized shape and size across the
entire southern Levant region (Hruby and Rosenberg 2023). Meanwhile it has been observed
that other food processing implements, such as mortars and pestles, are typically locally
produced in rural areas using easily accessible raw materials, resulting in a higher variability
of morphologies (Hruby and Rosenberg 2023).

There is also a shift in subsistence methods towards an agropastoral economy, encompassing
agriculture (especially emmer, barley, and legumes), horticulture (olive and grapes), and
animal husbandry (de Mirosched;ji 2014, Philip 2003).

The new villages of the EBA I are generally considered no larger than five hectares (de

Miroschedji 2014) practicing then a small-scale agriculture. However, certain settlements,
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particularly those in the southwestern part of the southern Levant, display clear evidence of
Egyptian influence and a keen interest in local agricultural products, potentially leading to
surplus production (Miroschedji 2014). There are exceptions to the small-scale pattern, such
as the case of Megiddo, which likely evolved into a complex society with monumental
architecture and structures, necessitating extensive agricultural production (Kamlah and Riehl
2020).

The Early Bronze Age II-I11 (3000 — 2400 BCE) has marked an acceleration of the
urbanization process which led into the abandonment of some rural EBA I settlements to
establish fortified urban centers (Miroschedji 2014). Since the beginning of the EBA II but
also during the EBA III these urban centers built a fortification around their settlement,
underlining the rivalry and conflicts that arose among these city-states during these periods
(Miroschedji 2014). As these city-states developed, the influence of Egypt in the southern part
of the Southern Levant gradually decreased, and their trade interests shifted towards other
commodities like wood and resins found in the northern regions of the Southern Levant (de
Miroschedji 2014; Genz 2014). The possibility to create such urban centers was possible
thanks to the expansion and intensification of agriculture (Kamlah and Riehl 2020). This
phenomenon is closely linked to the construction of new structures, including monumental
buildings, within these centers (Genz 2010). The ability to store agricultural products in these
structures contributed to the generation of surplus yields, promoting the potential for further
expansion (Kamlah and Riehl 2020, Philip 2003).

During the Early Bronze Age IV (2400 — 2000 BCE), also called Intermediate Bronze Age
period, the urbanization process ceased. Many settlements in the Southern Levant (including
Lachish) were abandoned and only a few with an architecture existed (Prag 2014). A distinct
disruption in material culture from the preceding period is evident, accompanied by a shift in
rural subsistence strategies that vary regionally in the Southern Levant. In the northern
regions, there is an emphasis on agricultural potential, while in the southern regions, a focus
on pastoralism is observed (de Miroschedji 2014 and 2009, Prag 2014). In Lachish,
excavations demonstrated the existence of nomadic tribes living on the slope beneath the large
mound that was once occupied by a settlement and almost completely abandoned during this
period (Ussishkin 2004).

The debate surrounding the reasons for these societal and settlement changes remains open,
and various explanations and discussions have been suggested. While none can be definitively
confirmed, the most plausible explanation likely involves a combination of factors: 1)

Military campaigns by Egypt and a decline in trade with the southern Levant; 2) Political
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events and environmental changes; 3) The natural recurring cycle of the urbanization/de-
urbanization process (Prag 2014).

The Middle Bronze Age (2000 — 1550 BCE) was a period of another rise of the urbanization
cycle (Figure 3). This phase did not happen at the same timeframe in the whole region but it
was focused at first along the coastal plains and the east-west wadi systems to spread only in

later times in the southern part of the southern Levant (Cohen 2014).
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Fig.3 Southern Levant settlements during the Middle Bronze Age (from de Mirosched;ji 2009)
This new urbanization process is remarked by the development of heavily fortified cities with

public structures and palace architecture, forming a centralized palace economy controlling

the settlements in the hinterland (Cohen 2014).

20



Despite being a multi-period site, it is during the MBA that Tel Kabri reached its greatest
power, when one of the largest palaces in the levant was built and includes multiple wings and
rooms for a total area of circa 2000 m? (Lazar et al. 2020, Oren 2002).

The same happened in Lachish during the MBA, where a renewed urbanization occurred and
massive structures, including a mudbrick building interpreted as a palace, were built.

The influence of Egypt raised in the Levant, especially toward the end of the MBA period and
trades (in both directions) contributed to the development of cities along the Levantine coast
(Bourke 2014, Cohen 2014).

The Late Bronze Age (1,550 — 1,200 BCE) in the Southern Levant is chiefly associated with

the expansion of Egyptian influence in the region (Figure 4).
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Fig. 4 Map of the southwest Levant during the LBA (from Koch 2019)

Forts were established, and the city-states became vassals to the Egyptian rulers. These rulers
aimed to maintain control of the region, which was flourishing due to new trade routes

(Panitz-Cohen 2014). Lachish too entered the Egyptian sphere of influence. Upon its
21



reconstruction, it was regarded as one of the most significant kingdoms in the region, as
textual evidence suggests (Rainey 2015). The Amarna Letters provide insight into the
diplomatic relationships, illustrating the extent of Egyptian power in the region (Pfoh 2019).
Some contexts in Lachish discussed in this dissertation have been dated using the radiocarbon
method. They were found to be contemporary with both the Amarna Letters and Papyrus
Hermitage 1116A (Webster et al. 2019 a, b).

Egyptian influence became even more pronounced during the 19th Dynasty. There was not
only an increase in military campaigns but also in the construction of governors' residences
and garrisons in the Southern Levant. The locals adopted new Egyptian burial customs, there
was a surge in the production of Egyptian pottery and artifacts, and more temples were
dedicated to Egyptian deities. An example of this is the Fosse Temple in Lachish, which was
rebuilt in the Egyptian style (Koch 2019, Panitz-Cohen 2014).

2. Research Methods

The archaeobotanical material was collected during on-site fieldwork throughout the
excavation seasons of 2018 and 2019 at Tel Kabri and Lachish. Samples from another site, Tel
Keisan, were also collected and processed during these seasons, but the analyses from this site
will not be included in this dissertation. The volume of sediment retrieved at each site aimed
for the standard of 30 litres, with the actual amount largely depending on the archaeological
context and the status of the layers (i.e., loci). Typically, botanical findings endure in the vast
majority of archaeological sites. However, their discovery is contingent upon the application of
requisite sampling and processing techniques (Lancelotti and Madella 2023, Weiss and Kislev
2007). Flotation, the method used to obtain plant remains through the water separation process
of the soil, was conducted on site using a flotation machine. This machine was built shortly
before the first excavation season and was transported to different fieldwork sites.

The flotation machine consisted of three barrels of varying dimensions connected by a series of
tubes. These, along with a pump, created a water recycling system. To avoid contamination
between samples, the barrels were emptied each time sediments from a new locus were
processed. Fractions were collected using sieves of different mesh sizes: 1 mm for the heavy
fraction and 0.2 mm for the light fraction. The samples were dried on-site using cloths made of
natural materials, primarily linen or cotton, and were later sent to the archaeobotanical

laboratory in Tiibingen.
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Fig. 5 Flotation machine built and used in loco to process the sediments analyzed in this dissertation

The plant remains were identified using a Euromex stereoscopic microscope with up to 30x
magnification and the Senckenberg seed reference collection (SeSam), which contains more
than 15,000 specimens primarily from Mediterranean and Near Eastern floras. The
identification was assisted by the resources available in the archaeobotanical lab of Tiibingen
University, including relevant identification literature and a Zeiss Stereo Discovery V8 digital
microscope for photographs.

During the quantification of the plant remains, two halves and four quarters of cereal grains
were considered one seed but when only one fragment was found in a sample, it was counted
as one seed. Weighing was used to quantify highly fragmented seeds and fruit stones,
particularly olives, and then converted these weights to represent the equivalent number of
whole seeds based on the weight of a single intact seed.

The archaeobotanical data was assessed in conjunction with the archaeological information
furnished by each site. To gain a comprehensive understanding aligned with the study's
objectives, additional data sources were incorporated, encompassing GIS and geographical

maps, ethnographic sources, and iconography.
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2.1 Macro-remains

The plant remains identified in this dissertation are categorized as macro-remains. The term
"macro-remains" refers to plant remains visible to the naked eye, generally larger than 0.25
mm. However, a microscope is still necessary for their identification (Fuller and Lucas 2014).
This study identified seeds, fruits, and chaff remains from two sites.

Macro-remains are distinct from "micro-remains." Although both require a microscope for
identification, micro-remains necessitate higher magnification. They include phytoliths, pollen,
and starch grains (Fuller and Lucas 2014, Neumann et al. 2017). Analyzing macro-remains aids
in reconstructing life at and around the site. Through the examination of botanical remains, a
spectrum of questions ranging from food, diet, economy, and environment, to seasonality,
lifestyle changes, social organization, food preparation, technology, and specific uses of
buildings or possible trades can be answered (Weiss and Kislev 2007, Johnston 2023). Many
of these questions have been posed and addressed in the course of studying the sites discussed
in this thesis.

The majority of the macro-remains collected for this dissertation were charred. Charred remains
are the most common botanical findings in the Southern Levant and globally (Weiss and Kislev
2007). Exposure to a burning process—without extreme temperatures and in anaerobic
conditions—transforms botanical remains into charcoal. While they lose their original color, in
most instances, they retain their original features and morphological properties. This
transformation preserves their presence in archaeological sites, as biological decomposers
cannot utilize charcoal remains.

Another preservation type of botanical material found in this study is the so-called mineralized
plant remains. This preservation occurs when cells of organic botanical material are replaced
by inorganic molecules during an exchange that occurs in the soil under specific conditions.
Some plants produce seeds with a high mineral content. In some cases, it becomes challenging
to discern whether the seeds belong to the archaeological context or are modern contaminants.
This is often the case with representatives of the Boraginaceae family, such as Lithospermum
(Pustovoytov et al. 2004).

During the identification process, efforts were made to classify macro-remains to the most
specific level possible (species or variety). However, due to the poor preservation of some

botanical material, identification was occasionally limited to the family level.
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2.2 Correspondence analysis

In order to contextualize the collections from the two sites studied within the regional
framework, Correspondence Analyses (CA) were employed to evaluate the extensive datasets
of botanical remains sourced from archaeological sites in the Levant.

CA serves as a robust analytical tool, adept at structuring and interpreting expansive datasets
(e.g. Jones etal. 2000; Smith and Munro 2009). It is a multivariate statistical method that
facilitates the representation of a dataset in a two-dimensional graphic format, having the
purpose to represent underlying structures within the multivariate configuration of the data table
through a biplot. In this study, it arranges sites along axes delineated by plant species,
facilitating a comprehensive examination of the agrarian resources’ evolution throughout the
Bronze Age and seamlessly incorporating these findings into comparative analyses with the
investigated sites. These sites and their botanical assemblages are interconnected based on the
counts of the plant taxa, considered as variables. Sites that are more similar to each other appear
closer to the origin of the axes. The horizontal axis, representing the first axis, captures instead
the highest variance within the data.

To initiate a CA, it is needed to procure appropriate data (Jones 1991). Botanical data from
archaeological sites were sourced from published articles and reports, with a substantial portion
extracted from the ADEMNES database (https://www.ademnes.de/). The focus was exclusively
on macro-remains data. Even though various crop plants can vary significantly in the number
of seeds they produce per plant or per fruit (e.g. a single fig can yield hundreds of seeds), it is
important to define the single agricultural resource and its presence in the regional evolution.
While the contexts from these external sites may also differ from those examined in this
dissertation, the information obtained has been proven beneficial both in comparative analyses
and in elucidating the evolution of agrarian resources in the region within the study's designated
timeframe. For efficiency in handling expansive datasets, specific chronological phases such as
EBA I, EBA II-III, EBA IV and so on, were consolidated into broader categories: EBA, MBA,
and LBA.

After gathering the data the next step is to proceed with a selection of the right data (Jones
1991), cleaning it from the possibility of giving results that could conceal real patterns. In the
CA evaluations, sites analyzed exclusively on presence/absence data were excluded.
Additionally, sites with a limited number of taxa were also removed to prevent skewed results

and to eliminate any "noise" on the graph that might obscure genuine patterns. A minimum
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threshold for taxa occurrence was set, and taxa present in fewer than four sites were not
incorporated.

The results are visually represented in a biplot graph. Essentially, a biplot offers a low-
dimensional representation of certain information from the original data table. The horizontal
axis (first axis) captures the most significant variance within the data and the cumulative
variation, as indicated in the graph's legend, provides insight into the proportion of variation
explained by the two axes.

To plot the graph using the data gathered and “cleaned” it has been used CANOCO 5 software
(Leps and Smilauer 2014). This software offers all statistical methods including CA and its
variants, including detrended correspondence analysis (DCA) and canonical correspondence
analysis (CCA), using data that can be easily imported from Excel files. CANOCO also offers
the possibility to modify the design of the graphs plotted with a series of visualization tools that
can improve their readability and pattern recognition.

While the CA method can encounter issues with the so-called "arch effect", a distortion that
might result in misinterpretation of the first and second axes, as per Jongman et al. 1995, the
results derived in this dissertation from our dataset are reliably interpretable, given that this

specific distortion is absent from our graph.

2.3 Stable isotopes

Stable carbon and nitrogen isotope analysis on the plant remains allow a possible reconstruction
of ancient environmental conditions in which those plants have grown: climate, soil nutrients,
manuring, irrigation, etc. In this way it is possible to understand the human or the natural effects
on the growing plants obtaining palacoclimatological and ecological data.

Particularly successful were the stable carbon and nitrogen analyses on well-preserved crop
seeds from Tel Kabri, that were conducted at the Institute of Geosciences of the University of
Tibingen, Germany, on a FinniganMAT252 gas source mass spectrometer with a
ThermoFinnigan GasBench II/CTC Combi-Pal autosampler.

Plant material recovered from archaeological sediments usually carries soil substances which
can alter the stable isotopes analyses. Depending on the soil properties, most commons
contaminants are carbonate precipitates and humic/fulvic acids (Fiorentino et al. 2015, Ferrio
et al. 2020) which are removed prior to analysis following different methods (DeNiro and
Hastorf 1985). For our study, the carbonized seeds from Tel Kabri the carbonized were reacted

with 5% HCI to eliminate sedimentary carbonate.
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Considering that most plants take their carbon from atmospheric CO, and that §'*C,;; then is
not constant over time, it is needed to estimate its past value before comparing modern and
archaeological data (Fiorentino et al. 2015, Ferrio et al. 2020). Antarctic ice-cores provide a
direct and extensive record of global atmospheric changes in 3'3C,ir even though they lack local
values. Ferrio et al. (2005, 2006) set a 3'3C,ir curve from 16100 BCE to 2010 CE by
interpolating data from Antarctic ice-cores, together with modern data from Antarctic stations
of the CU-INSTAAR/NOAA-CMDL network for atmospheric CO»,

For our Tel Kabri samples, these changes were transferred into A'3C by using AIRCO2_LOESS
(Ferrio et al. 2012, https://data.mendeley.com/datasets/btwpwh8292/2).

3. Results and discussions

3.1 Lachish and Tel Kabri

Lachish is a multi-period archaeological site, with its history dating back to the Neolithic period.
As previously discussed, the site underwent a cyclical process of urbanization from the Middle
Bronze Age to the Late Bronze Age and Iron Age. This tell, situated in the Shephelah region of
Israel (Figure 1), between the Mediterranean coast and the Judaean mountains, ranks among
the largest in the southern Levant. Botanical investigations were conducted in two distinct areas
ofthe tell: Area S, a trench located on the western periphery of the site, with samples originating
from LBA deposits, and Area P, situated on the top of the mound in the palace area, containing
samples spanning from the MBA to LBA. In the excavation seasons of 2018 and 2019, a total
of 89 archaeobotanical samples were gathered, for approximately 2,530 liters of sediment.
While samples from the Iron Age ITA and IIB periods were processed, they were not evaluated
due to their limited sample size. The comprehensive botanical assemblage comprises 58 distinct
taxa: 20 of these represent cultivated plants (Figure 6), totaling 9,714 remains, and the
remaining 38 taxa are associated with wild plants (Figure 7), accounting for 3,920 remains
(Appendix 1, Nicoli’ et al. 2022).

Tel Kabri, situated in the Western Galilee of northwestern Israel (Figure 1), reached the height
of its power during the MBA. However, it's noteworthy that Tel Kabri also represents multiple
archaeological periods. The archaeobotanical specimens examined in this dissertation are
sourced, in fact, from two distinct periods and area of this tell: the MBA palace in Area DW
and the EBA domestic deposits in Area L.
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Samples from Tel Kabri were procured over three separate excavation seasons in 2015, 2017,
and 2019, amounting to an approximate total sediment volume of 3961 liters. Twentynine taxa
were identified. Of these, 16 pertain to cultivated plants, amounting to 495 remains. The

remaining taxa are wild plants, comprising 294 seeds (Figure 8).

Fig. 6 Hordeum vulgare (barley), a grain, b rachises; Triticum dicoccum (emmer wheat), ¢ grain, d
glume base; Vicia faba var. minor (faba bean), e lateral view, f front view; Crataegus azarolus
(azarole), g top view, h bottom view; Ficus carica (fig), i seeds, j mineralized seeds; k Olea europaea

(olive); Phoenix dactylifera (date), 1 lateral view, m top view; Punica granatum (pomegranate), n
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seeds, o exocarp fragment; Vitis vinifera (grape), p mineralized pip, q pip ; Linum usitatissimum (flax),
r seed, s seed and capsule, t capsule detail; scale bars=1 mm except for a, g, h=2 mm and k, I, m=5 mm

(from Appendix 1, Nicoli’ et al. 2022)

k— [ —
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Fig. 7 a Capparis spinosa (caper) seeds; b Cephalaria cf. syriaca (L.2049); c Chenopodium (L.1197);

d Lolium cf. temulentum (darnel); e Malva (mallow); Plantago lanceolata (ribwort plantain), f seed, g

seed including a modern specimen; h Polygonaceae (L..2049); 1 Pistacia terebinthus (terebinth) (L.); j

Thymelaea passerine (L.1122); Torilis leptophylla (L. 2049), k front view; 1 back view; m, n Tribulus
terrestris (L.1187); scale bars=1 mm (from Appendix 1, Nicoli’ et al. 2022)
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Fig. 8 a Emmer wheat, Triticum dicoccum (Area L); b emmer wheat, Triticum dicoccum (Area DW);
¢ emmer wheat glume base, Triticum dicoccum (Area L); d emmer wheat, Triticum dicoccum (Area
L); e emmer wheat lateral view, Triticum dicoccum (Area L); f emmer wheat dorsal view, Triticum

dicoccum (Area L); g faba bean lateral view, Vicia faba var. minor (Area L); h faba bean frontal view,
Vicia faba var. minor (Area L); i lentil, Lens culinaris (Area DW; j bitter vetch, Vicia ervilia (Area

DW) k olive, Olea europaea (Area DW); I grape, Vitis vinifera(Area DW); m mineralized grape, Vitis

vinifera (Area L); n mineralized grape (Area DW); o jujube dorsal view, Ziziphus cf. spinachristi
(Area L); p jujube frontal view, Ziziphus cf. spina-christi (Area L); q mineralized pomegranate (Area
DW); r ryegrass, Lolium (Area L); s canarygrass, Phalaris (Area DW); t weld, Reseda (Area DW).
Scale bars=1 mm (from Appendix 2, Nicoli’ et al. 2023)
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3.1.1 EBA domestic deposits in Tel Kabri

Area L, situated west of the MBA palace and north of one of the two perennial springs
encompassing Tel Kabri, was excavated with the intent of uncovering non-palatial, residential
MBA structures. However, the excavation led to the discovery of EBA deposits.

Despite the limited number of samples taken from this area, the count of charred botanical
remains is remarkably high. Across six samples, totaling approximately 121 L, 269 plant macro-
remains have been identified (see Appendix 2, Table 1 and 2, Nicoli et al. 2023). In what is
characterized as a domestic context—evidenced by the discovery of a stone installation
identified as either a storage container or an apsidal house—a diverse array of remains was
uncovered, primarily associated with the identification of kitchen waste. Alongside a relative
substantial quantity of emmer wheat, emmer glume bases were also identified, marking the sole
cereal chaff discovery in Tel Kabri. Noteworthy in this area is the presence of various legume
remains, including lentil, grass pea, and faba bean. While olive is the most prevalent taxon
across Tel Kabri, its proportional significance is diminished when compared to the Middle

Bronze Age assemblage. Concerning other fruits, both grape pips and jujube seeds were found.

3.1.2 The MBA assemblages from Tel Kabri and Lachish: the palaces area

Both the MBA assemblages from Tel Kabri and Lachish comes from palatial contexts. Tel
Kabri hosts one of the most expansive palaces from the MBA period, as previously mentioned
(Lazar et al. 2020).

During the revitalized settlement and urbanization of the MBA, as Canaanite city-states started
to emerge, Lachish showcased extensive fortifications and a significant mudbrick structure
interpreted as a palace (Ussishkin 2004).

Macro-remains from these contexts have also been collected and identified.

For Tel Kabri Area DW, encompassing the wine cellar in the palace area, 185 samples were
processed using the flotation machine, totaling around 3,840 liters of sediment (Appendix 2,
Nicoli et al. 2023).

As anticipated based on the context's nature, only a limited number of cereal grains were
identified, including a solitary free-threshing wheat grain. The few cereal seeds of emmer wheat
and barley were discovered in conjunction with certain cereal crop weeds, such as Phalaris and
Lolium. Certain layers, owing to their proximity to the topsoil, produced wild plant seeds that

are exclusively of modern origin. This contamination was inevitable and affected these layers.
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The botanical assemblage of this area also included some legumes, in particular lentils and
bitter vetch but in terms of both quantity and ubiquity, olive and grape are the predominant
findings. The majority of grapes in these contexts were discovered in a mineralized state,
whereas the vast majority of olive remains were fragmented. The high abundance of grapes is,
of course, linked to the specific context (Appendix 2, Nicoli et al. 2023).

For Lachish 65 samples were collected from the palace area (Area P), with a sediment volume
of approximately 2,022 liters (Appendix 1, Nicoli’ et al. 2022). These contexts were
significantly impacted by modern contamination. In numerous instances, complete
identification to the species level could not be accomplished.

In the MBA layers of Lachish, barley is the most common taxon, followed by the remains of
figs and olives, and then emmer. No chaff remains have been found in Area P. Approximately
three-quarters of the total charcoal remains found at the site were retrieved from this area, as

expected also due to the fiery destruction of the MBA palace.

3.1.3 LBA assemblages from Lachish

A total of 24 samples, amounting to roughly 508 liters of sediment, were collected from Area
S. Remarkably, this area yielded an exceptionally high density of plant remains, amounting to
eight times the number of remains found in the MBA context of Area P (for detailed data, please
see Table 2 and 3 in Appendix 1, Nicoli' et al. 2022).

The samples were collected along a fortification wall and both outside and inside a monumental
building, intercepted in the deep section of Area S. This led to the recovery of substantial
quantities of remains, which were partially associated with waste contexts. In the LBA botanical
assemblage, the most abundant taxa are figs, followed by emmer and barley (both including
few chaff remains), free-threshing wheat, and subsequently olive and grape. It's worth noting
that olive remains exhibit a notably high level of ubiquity. Distinctive discoveries in this
context, not encountered elsewhere in Lachish, include pomegranate and azarole among the
fruit taxa. Other taxon include flax, which is concentrated in a few LBA samples and also
comprise of a whole capsule.

Wild taxa are also present in this LBA assemblage, and it is primarily characterized by the
prevalence of darnel, a common weed often found in association with cereal remains. In some
cases, it was identified in exceptionally high densities within the samples, indicating that the

context may have been a working or storage area.
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The LBA samples obtained from Area P, which was interpreted as an offering pit, are
particularly intriguing. In addition to complete vessels and other ceramics discovered in situ, a
significant number of plants remains were recovered, constituting more than 80% of the entire
area. Notably, emmer, free-threshing wheat, and olives are the most abundant remains, and it
is remarkable that over 85% of all the flax found in Lachish was recovered from this pit.
Furthermore, a substantial quantity of wild plant seeds was identified, including a significant

amount of canarygrass and ribwort plantain, as well as a large quantity of darnel seeds.

3.1.4 Stable isotope measurements for Tel Kabri

A total of 37 seeds sourced from EBA and MBA contexts in Tel Kabri were subjected to an
analysis of their isotopic carbon (8!3C) and nitrogen (8'°N) composition, as detailed in Table 4
of Appendix 2 (Nicoli et al. 2023). The seeds were prepared and analyzed using the
methodology described in paragraph 2.3. Barley and emmer showed the lowest values for AI3C
indicating the probability of a drought stress while the other seeds showed no signals of drought.
The majority of the 8'°N values fall within a range indicating low to moderate levels of
manuring, with emmer wheat emerging as the most plausible candidate for having been subject

to manuring practices (see fig. 10, Appendix 2, Nicoli et al. 2023).

3.2 Discussion

3.2.1 Lachish

In the context of agricultural resources in Lachish, the MBA primarily relied on barley and fruit
remains (figs and olive). Throughout the LBA more taxa appeared and the general amount of
remains increased exponentially. In an initial phase of the LBA, barley was the primary cereal
crop, but in a later stage, emmer wheat came to dominate the botanical assemblage (see Table
4 in Appendix 1, Nicoli et al. 2022). Significantly, this transition in the later LBA phase, dated
coeval with the Amarna period based on radiocarbon dating (see fig. 5 in Appendix 1, Nicoli et
al. 2022), aligns with the crop production strategy that was employed in Egypt during that
specific historical period (Nesbitt and Samuel 1996). During this same LBA phase, the presence
of flax becomes evident in the botanical material, and it is often found in conjunction with

ribwort plantain seeds, a wild plant species associated with environments having ample
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moisture. This observation confirms that flax cultivation occurred in an area with convenient
access to water resources.

Other frequent type of wild seeds identified in the LBA botanical assemblage are darnel, which
is a noxious weed found in cereal crops, canary ryegrass and cephalaria. These wild plants,
found mainly during the first LBA phase, are commonly associated with winter rain fed type of
crops, very frequent in the Shephelah region (Frumin et al. 2019).

The findings from Lachish serve as confirmation that the Shephelah region was indeed well-
suited for agriculture.

Numerous lines of evidence substantiate the emphasis on horticulture and orchards around the
tell at Lachish. Firstly, it's important to note that olive stands out as the most prevalent taxon in
the assemblage. Together with fig and pomegranate, these elements form a characteristic fruit
assemblage that mirrors what is found in coeval sites throughout the Shephelah region. (Frumin
et al. 2019). In Lachish are also present grape, date and azarole. Another evidence is the famous
Lachish relief: was crafted during a period subsequent to the contexts examined in this
dissertation, provides strong indications that fruits held a significant cultural value and that fruit
cultivation was firmly established in Lachish (Figure 9). This is further underscored by the

Assyrians, who associated this fruit-centric identity with the city.

Fig. 9 Lachish relief. From Ussishkin 1982

An hypothesis has been put forth suggesting that the substantial presence of fig remains might

also be linked to evidences of dung utilization, even though direct evidence of dung in Lachish
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has not yet been discovered. Numerous other sites in the vicinity, characterized by a high
concentration of fig seeds and a botanical assemblage resembling that of Lachish, have yielded
dung remains. It is worth highlighting that in the specific location where sediment was collected
in Area S, a tabun oven was found. As detailed by Dalman in his ethnographical publication
"Leben und Sitte in Paldstina," focusing on the customs and work practices of the inhabitants
of the region during the early decades of the 20th century, it is noted that dung cakes continued
to be employed as a means to fuel ovens for baking bread during that period (Dalman 1935).
As previously mentioned, noteworthy temporal shift is evident in Lachish, as there is an
increase in the number of cultivated plant taxa and a general rise in the quantity of remains
observed in the LBA samples when compared to those from the MBA. Certainly we can argue
that Area S, exclusively representing LBA, and Area P exhibit distinct structural, contextual,
and taphonomic differences and this has inevitably influenced the composition of the botanical
assemblage.

Area P, placed on the top of the mound was affected by heavy modern contamination due to
the continue human exploitation of the soil and it also explained the total absence of chaff
remains. Area S, being a deep trench on one side of the mound, had a better preservation of
remains resulting in an high density of remains in its samples but still having a very small
quantity of chaff remains compared to the amount of macro-remains. The scarcity of chaff in
these contexts is likely attributed to the specific nature of the context. It is plausible that cereal
processing occurred at a considerable distance from the deposition area of Area S. Additionally,
in the case of Area P, the absence of chaff may be due to its status as an elite location, associated

with a palatial context, where such agricultural remains might not have been present.

3.2.2 Tel Kabri

In Tel Kabri, the primary agricultural resources are predominantly centered around olives,
which are abundantly present since the EBA assemblage, along with grapes. The results of the
botanical samples predominantly mirror their respective context types.

Specifically concerning Area L and its EBA context, emmer wheat emerges as the principal
cereal crop. Notably, it's worth mentioning that the A'*C values indicate a high level of drought
stress for emmer.

In contrast, emmer displays a relatively high 8'°N compared to the other crops recovered from
the site, indicating that it was likely the only crop that received manure application. Various

hypotheses have been suggested to explain why emmer, despite being manured, exhibited such
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high drought stress: it may imply that emmer was not irrigated and possibly indirectly received
nutrients from browsing ruminants; could be the result of trade coming from a naturally fertile
cultivation area; or it could be a result of a single harvest taking place during an exceptionally
dry year.

Fairly similarly to emmer, also barley resulted having high level of drought stress, even more
pronounced than what is observed in other sites when considering their lower mean annual
precipitation levels for comparison. Notably, similar A'*C values were observed in darnel seeds.
While weed species are generally infrequently analyzed for their stable isotopes, it became
evident that darnel was indeed a weed associated with barley cultivation.

An important finding in Area L is the abundance of legume remains, particularly lentils, grass
peas, and faba beans, which are notably more frequent when compared to MBA Area DW.
Furthermore, it's worth noting that these legume remains did not exhibit any stress signals and
had similar water availability conditions.

Inthe MBA botanical assemblage of Area DW, it is not surprising that there is a notable absence
of cereal chaff and, in general, a reduced presence of cereal crops remains when compared to
Area L. This is likely due to the original functionality of Area DW as wine cellar. Most of the
remains belongs to fruit taxa, including charred olive, grape (all mineralized), and a mineralized
pomegranate seed.

The mineralized preservation status of the grape seeds has given rise to two potential
hypotheses: one suggesting the presence of unfiltered stored wine and the other linked to the
collapse of the palace, leading to the subsequent spillage of wine that enveloped the seeds. The
wine, containing syringic acid, acted as a preservative for the grape seeds.

In Area DW, the identification of a Pistacia seed among the wild taxa is intriguing. The fruit,
leaves, or mastic from this plant could have been utilized for the preservation or flavor
enhancement of wine (Hansson and Foley 2008; Stern et al. 2008). Although only one seed was
discovered, residue analysis has confirmed the presence of Pistacia terebinth resin traces in the
jars recovered from the MBA palace (Koh et al. 2014).

The numerous fragments of olive remains could be instead associated with oil extraction,
although it's noteworthy that no oil press has been found in Kabri so far. Much more likely they
were used as fuel sources considering also that significant quantity of olive charcoal has been
identified in Tel Kabri, making it one of the most prevalent types of charcoal in the assemblage.
Significantly, the presence of grapevine in the charcoal assemblage may suggests the existence

of vineyards in the vicinity of the tell (Lorentzen 2023).
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3.2.3 Vicia faba and its varieties: an innovation process

Both in Lachish and in Tel Kabri whole faba beans seeds have been found. The substantial
quantity of legume remains in Tel Kabri is notably higher, which is indicative of the Galilee
region's strong inclination towards legume cultivation. Vicia faba has been cultivated in the
region since the Neolithic period (Caracuta et al. 2015). The numerous springs in the vicinity
of Tel Kabri indeed ensured a consistent water supply, a fact further supported by stable isotopic
evidence. This strongly indicates that the cultivation of faba beans most likely took place in the
proximity of the site during the EBA.

The faba bean variety identified in Lachish and Tel Kabri, much like all the other instances of
Vicia faba var. minor found, is characterized by morphometric features such as small
dimensions and a sub-circular shape.

The cultivation of faba beans has held significant importance across the entire Mediterranean
region. In fact, legumes in general, not only played an important role in the human diet but also
had a vital role as they enhance soil productivity. This is due to the nitrogen-fixing abilities of
symbiotic bacteria in the plant's roots, which enable them to thrive in nutrient-poor soils and
make these soils more fertile.

Throughout the botanical assemblages recovered from archaeological sites dating up to the
Roman period, it is consistently the minor variety of faba beans that has been identified. It was
not until after the twelfth/eleventh century CE that a larger variety started to appear in the
botanical samples, suggesting a gradual process of varietal improvement in Vicia faba,
eventually leading to the emergence of the major cultivar.

A study conducted subsequent to the completion of the Master's thesis indicates that in southern
Puglia, Italy, there may have been evidences of gradual processes marked by micro-changes.
These processes are observed through variations in the historical record, which highlight the
adaptation of pre-existing forms to address evolving needs and preferences in the context of
new varieties. Through biometric analysis, evidences prove that in the twelfth century CE, a
new morphotype of the faba bean started to appear in the Salento peninsula (see Appendix 3,

Grasso et al. 2021).
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3.3 The botanical assemblages and the Bronze age regional context

3.3.1 Lachish

Following the completion of the macro-remains identifications for Lachish, an initial attempt
to compare a botanical assemblage using correspondence analysis was conducted (see fig. 8,
Appendix 1, Nicoli' et al. 2022). This analysis centered on the substantial evidence recovered
from the LBA context in Lachish. Archaeobotanical data was collected from coeval