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Abstract: Pearl millet (Pennisetum glaucum) is the most widely cultivated millet in Africa and India
but has not yet been identified in Europe, while the earliest remains of sorghum (Sorghum bicolor)
are attested in Italy in the fifth century AD. This paper presents evidence that pearl millet was
introduced to Iberia during the 11th–12th centuries AD. This is the first documented evidence for
this African crop in Europe. Sorghum, on the other hand, appears as a later introduction (14th
century AD) in Iberia. We present archaeobotanical data from eight Andalusi sites in Valencia and
Andalucía (southern Iberia) where both crops have been found. We have also examined medieval
textual data where references to pearl millet appeared to be absent, and we conclude that the word
“dacsa”, currently used to refer to sorghum, should be understood as a reference to pearl millet. From
the 16th century onwards, this term was given to maize, when the American cereal replaced the
African millets.

Keywords: medieval; archaeobotany; pearl millet; sorghum; agriculture

1. Introduction

Iberia is the closest European territory to the African continent and the Strait of
Gibraltar has been a barrier and a bridge, facilitating and preventing contact between the
two continents. Throughout history, its strategic position has made it a focal point for the
movement of ideas, people, animals, and plants, which have moved in both directions [1–4].
In this way, the first groups of neolithic farmers utilized this strait as a passageway between
the two continents [5]. This communication route persisted thereafter, facilitating the
arrival of other crops of eastern origin during the first millennium BC, such as Asian millets
(Panicum miliaceum and Setaria italica) [6,7] and fruit trees [8].

Most of these crops originated in the Asian continent, while contact with sub-Saharan
territories was much more limited. In fact, the Sahara Desert appears as a barrier particu-
larly after its expansion [9], leading to two distinct areas with different social and cultural
trajectories and little contact between them.

The Islamic conquest of Iberia started in northern Morocco and, among the forces
involved, there were both Berbers and Arabs [10,11]. After 711 AD, almost the entire Iberian
Peninsula was brought under Islamic control. In the long term, this enabled entering an
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economic world-system that stretched from Asia to the westernmost regions of Europe and
from sub-Saharan Africa to the Mediterranean characterized by an intense exchange of
ideas, people, goods, food, technology, etc. This melting pot of cultures and traditions was
the context in which, according to Watson [12], new crops of Asian origin, such as eggplant,
rice, or sugar cane, were introduced.

This work combines an analysis of the archaeobotanical remains of pearl millet (Pen-
nisetum glaucum) and sorghum (Sorghum bicolor) from different sites located in the southern
half of Iberia with evidence from written sources where these crops are mentioned.

2. Materials and Methods

This study is based on a series of archaeobotanical analyses conducted at various sites
located in the southern half of Iberia, although the data published from other medieval
sites in Iberia [13] have also been considered. The sites included in this paper are still under
research; therefore, the comprehensive results are not presented in this work but will be
published in future studies. This research focuses specifically on analyzing the presence of
millets of African origin in Iberia.

Systematic sampling was carried out at all sites, with the samples treated in two
different ways depending on the preservation of the plant material. In the case of Benax-
uai, where plant remains were desiccated, the samples were dry-sieved to prevent the
deterioration of the remains. In other instances, where the plant remains were charred or
mineralized, flotation was employed, using a 1 mm mesh within the flotation tank and a
0.25 mm mesh for collecting the flots.

The identification of these remains followed the morphometric criteria defined in
various studies [14–16].

At the same time, a review of the information provided by Christian and Islamic
written sources was conducted.

3. Results

The archaeobotanical remains originate from seven sites (Figure 1; Table 1) with
occupation dating to the medieval and early modern periods, spanning the provinces
of Valencia, Alicante, Almería, Granada, and Córdoba. In Valencia, plant remains have
been retrieved from the cliff granaries of Benaxuai and the hillfort of Castell de Bairén,
while, in Alicante, remains were found in the rural site of Pego, a Muslim community that
persisted after Christian occupation. Two rural Islamic sites, Aldeire and Benamaurel, and
two cities, Mojácar and Córdoba, were selected for sampling in Andalusia, the latter with
remains recovered from a latrine. The earliest pearl millet remains (12th century AD) come
from Benaxuai and Córdoba, while, in Mojácar, the finds are dated to the 13th century.
The remains from Castell de Bairén, Pego, Aldeire, and Benamaurel (Table 2) are dated
from the 14th to the 17th centuries. The remains were preserved by desiccation, charring,
and mineralization.

Table 1. Sites in Iberia with pearl millet (PM) and sorghum (S).

Site Town Province Type Chronology Preservation No.

Benaxuai Chelva Valencia Granary 12th Desiccated/
Charred PM 3150

Castell de
Bairén Gandía Valencia Hillfort 14th Charred S/PM xxx

Pego Alicante Rural site 15–17th Mineralized PM 1

Córdoba Córdoba Urban site 12th Mineralized PM 1

Mojácar Almería Urban site 13th Charred PM 2

Aldeire Granada Rural site 15–17th Charred PM 8

Benamaurel Granada Rural site 15–17th Charred PM 4
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Figure 1. Map of Iberian sites with pearl millet and sorghum remains: 1. Benialí; 2. Benaxuai;
3. Castell de Bairén; 4. Pego; 5. Aldeire; 6. Mojácar; 7. Benamaurel; and 8. Córdoba.

Table 2. Results of the radiocarbon dating of pearl millet and sorghum remains. Dates have been
calibrated using the IntCal20 atmospheric calibration curve and CALIB rev. 8 software [17].

Site Lab Code US Taxon BP Cal AD 1 σ Cal AD 2 σ Median

Benaxuai Beta 587088 1234 Pennisetum
glaucum seed 950 ± 30 1038–1153 1028–1162 1100

Castell de
Bairén Beta 548109 25 Sorghum

bicolor seed 630 ± 30 1300–1393 1294–1397 1349

The Benaxuai plant material is represented by a collection of pearl millet ears, spikelets,
and caryopses preserved inside a series of artificial caves (window caves or cliff granaries)
excavated in a cliff over the Chelva river (Figure 2) [18,19]. The caves were used for storing
grain and other plant foodstuffs by Islamic groups. The main characteristic of these caves is
that the organic material is beautifully preserved in a desiccated state. The remains of pearl
millet have been recovered from four (C1, C2, C3, and C12) of the five cavities excavated.
Although most of the material is desiccated, there are also some charred remains. Most of
the remains consist of spikelets, whose caryopses have only rarely been preserved, probably
due to the action of rodents or other animals. Besides the caryopses, the central stalk of
two pearl millet ears has also been preserved (Figure 2).

Figure 2. Desiccated ears, spikelets, and caryopses of Pennisetum glaucum from Benaxuai.
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A large assemblage of charred sorghum and pearl millet has been retrieved from
different Christian archaeological contexts at Castell de Bairén, connected to the storage
area of the fortress [20]. Additionally, the charred remains of pearl millet were recovered
from Mojácar, Aldeire, and Benamaurel (Figure 3).
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Figure 3. Pennisetum glaucum caryopses from (a) Benaxuai *, (b) Córdoba **, (c) Pego **, (d) Mojácar ***,
(e) Benamaurel ***, (f) Castell de Bairén ***; and (g) Sorghum bicolor caryopsis from Castell de Bairén ***.
* desiccated, ** mineralized, and *** charred.

The mineralized pearl millet caryopses come from a latrine in the city of Córdoba
(12th century AD) and from a pit in the town of Pego (16th century AD).

The pearl millet caryopses from the Iberian sites studied are oval to round, with a
long embryo and a wide scutellum that often protrudes and occupies practically two-
thirds of the caryopsis length. The small, basal, and oval hila are often also projecting
outside the caryopsis. The morphology of the Benaxuai grains is similar to that of the
race “typhoides” [14,15], which is the only one that has been attested outside the African
continent. This species was possibly introduced into Iberia during the Islamic period.

The sorghum caryopses from Castell de Bairén are oval or almost spherical, with the
greatest width above the middle and with a scutellum that exceeds 60% of the ventral face.
The hilum is slightly prominent, which could bring them closer to the “durra” species [21].

4. Discussion
4.1. A History of Sorghum and Pearl Millet in Africa

Millets, including sorghum, are one of the most important groups of economic plant
species in Africa. They are the staple food of many developing regions, particularly in
dry areas in temperate, subtropical and tropical regions [22]. Millets include several small-
seeded crop species that belong to the Paniceae tribe of the Poaceae family. The most
important species are pearl millet (Pennisetum glaucum (L.) R.Br., a synonym of Cenchrus
americanus (L.) Morrone); foxtail millet (Setaria italica (L.) P.Beauv.); common, proso, or
broomcorn millet (Panicum miliaceum L.); and finger millet (Eleusine coracana (L.) Gaertn.).
Of these, common millet and foxtail millet were domesticated in northern China between
6000 and 3000 BC [23], while the wild progenitors of pearl millet (Pennisetum violaceum
(Lam.) Morrone, a synonym of Cenchrus violaceus (Lam.) Morrone) and sorghum (Sorghum
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arundinaceum (Desv.) Stapf, a synonym of Sorghum bicolor subsp. verticilliflorum (Steud.) de
Wet ex Wiersema and J.Dahlb.) [14,15,21] grow in the Sahel area [24,25].

According to the archaeobotanical data [26], the wild P. violaceum was present in Mali
by the fifth millennium BC and it is suggested that its domestication took place between
the fourth and third millennia BC in the region between Niger and Mauritania. Indeed,
recent genetic data [27] point to the central Sahel as the area where domestication occurred.
From this area, pearl millet spread eastwards, crossing the southern Sahara and arriving
in India around 1700 BC [26,28–32]. In Mediterranean north Africa, pearl millet has been
identified in southern Libya at the end of the first millennium BC and later, during the first
millennium AD [33,34], and in southern Egypt under Roman rule [35]. Further south, it
has been found in medieval Sudan (sixth century AD) [36], and on the Egyptian coast of
the Red Sea (eleventh–twelfth centuries AD) [37].

As far as sorghum is concerned, between the eighth and fourth millennia BC, wild
sorghum species were in use in the area corresponding to the Sahara Desert in Egypt and in
the southwestern part of Libya [38,39]. Furthermore, impressions in pottery corresponding
to wild sorghum were discovered in Sudan [40–42]. However, the first evidence of sorghum
domestication is found at the beginning of the fourth millennium BC [30,43], but the process
of domestication seems to have lasted until the middle of the second millennium BC [21].
Based on the available data, it is assumed that sorghum could have been domesticated
between the Blue and the White Nile. From there, it spread across the southern part of the
Sahara, reaching the Indian continent at the beginning of the second millennium BC [44,45].
So far, there is no evidence of the spread of sorghum to the Mediterranean area of the
African continent until much later when sorghum caryopses were retrieved from Almohad
levels (11th–12th centuries AD) in the Atlas mountains, near Igiliz [46].

According to current data, the Sahara, at the height of its expansion from the late
fifth millennium BC, is believed to have functioned as an effective natural barrier [9,47,48],
which probably impeded the spread of pearl millet and sorghum towards the north of the
continent. This situation enabled the development of two distinct agrarian systems, one
to the north and one to the south of the desert. In the Mediterranean region, agriculture
developed in accordance with oriental models and was based on the cultivation of wheat,
barley, and several legumes. In contrast, agriculture in the southern Sahara was anchored
in an African substratum, with sorghum and pearl millet representing a prominent role.

4.2. The European History of Pearl Millet and Sorghum

The migration of pearl millet and sorghum to Europe remains an area of research that
has yet to be fully explored. The earliest references to pearl millet and sorghum in Europe
can be found in central and northern Italy where different assemblages of Sorghum bicolor
have been identified and dated to the fifth and fifteenth centuries AD, respectively [49–52].
The identification of sorghum at the end of the Roman period in northern Italy, even
before its presence in the Mediterranean fringe of the African continent is, nevertheless,
controversial. Further research has revealed the presence of sorghum in Poland dating back
to the ninth–eleventh centuries AD [53], as well as in southwestern France, specifically
in Aquitaine [54], dating to the eleventh century AD and two others from the thirteenth
century AD. In the case of Poland, it is hypothesized that the presence of sorghum is more
likely the result of commercial activity rather than local cultivation. Conversely, in the
French case, the possibility of local cultivation is considered, although it cannot be ruled
out that the crop could have been a product of trade with North Africa or with territories
under Islamic control in Iberia. In any case, it would be a crop that could be cultivated in
soils less suitable for other cereals, with the potential to yield high returns.

In Iberia, the only published identified sorghum caryopsis comes from the site of
Benialí (Castellón) [55], a farmhouse dated to the 14th–16th centuries AD located inland in
the north of Valencia. However, the report does not include the graphic documentation of
the caryopsis that would have enabled confirming or rejecting this initial identification.
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A review of the historical sources [12,56,57] indicates that pearl millet and sorghum
were introduced to Iberia in the eighth century AD. However, there is currently no ar-
chaeobotanical evidence to support this early introduction. The remains of pearl millet
found at the Benaxuai caves (1035–1209 cal AD) and those in Andalucía represent the first
evidence of this crop in Iberia and in the wider European context. The limited number of
archaeobotanical studies from Islamic sites may be a contributing factor to the scarcity of
remains [13]. Most recently, a significant quantity of sorghum caryopses were also retrieved
from Castell de Bairén (1292–1398 cal AD), representing the first record of this crop in Iberia.
The context in which these remains were found corresponds to the period following the
Christian conquest.

The absence of sorghum in earlier contexts is surprising. This is particularly note-
worthy when one considers the recent studies of stable carbon and nitrogen isotopes on
bone collagen from several Islamic communities who settled between the 10th and 12th
centuries in the vicinity of Castell de Bairén. These studies indicate that their diets were
based on the direct consumption of C3 plants (such as wheat or barley) and C4 plants (such
as millets and sorghum) at similar levels [58]. The issue here relates to the difficulty of
establishing whether they were consuming common and foxtail millet (present in Iberia
since the late Bronze Age), or whether pearl millet and sorghum were involved. Whether
the lack of the archaeobotanical remains of sorghum is related to the limited development
of archaeobotany in medieval Iberia and northern Africa or to the minor role this cereal
may have had still needs to be investigated.

A further point of discussion concerns the presence of sorghum in southwestern
France during the 11th–13th centuries AD, which is notably absent throughout the northern
half of Iberia, the area controlled by the Christian kingdoms. It is currently challenging
to ascertain whether there was closer contact between the French western coast and the
territories under Islamic control in Iberia and North Africa, which could have facilitated
the introduction of this crop into Aquitaine, or whether the crop arrived via northern Italy.
Only future research in Iberia and France will allow us to gain a definitive understanding
of the actual process that occurred.

4.3. Pathways of African Millets into Iberia: A Fascinating Chronicle

By the end of the first millennium AD, pearl millet and sorghum had already become
established crops in India and the Sahel. In the Arabian Peninsula, sorghum has been found
in contexts attributed to the early Islamic period in both the United Arab Emirates (UAE)
at the site of Kush and in the Sultanate of Oman by the mid-seventh–eighth centuries AD
at the fort of Fulayj [59,60]. Archaeobotanical data is still patchy in Yemen, and, as a result,
textual evidence has also been used for reconstructing the existing crop diversity [61,62]. In
fact, it has been proposed [63] that sorghum was introduced to Yemen before the Islamic
era, but it was during the Islamic period that it became a significant crop that was exported
to other regions. The case of pearl millet is much more complex as archaeobotanical data
have not provided any evidence of its cultivation during the first millennium AD in the
Arabian Peninsula.

In Europe, the earliest evidence of an African crop (sorghum) has been identified
in Italy, dating back to the fifth century AD [51]. Conversely, pearl millet has only been
recovered from archaeological contexts in Iberia, making it the only European region where
this crop has been identified (Figure 4).

Two main questions emerge from this evidence: firstly, how did these crops find
their way to Iberia? and secondly, who introduced them? As with many other crops,
pearl millet and sorghum could have been introduced to the Iberian Peninsula with the
first Berbers and Arabs that arrived at the beginning of the eighth century AD. However,
textual data do not seem to support this hypothesis as neither pearl millet nor sorghum are
mentioned in the agricultural treatises written by Hispano-Arab agronomists prior to the
11th century AD. The potential mention of sorghum (šamkhà, samkhà) in Andalusian texts
has been evaluated on the basis of its similarity with the term currently used by Berber
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communities in northern Morocco [64]. References to sorghum can be found in the works
of two Andalusi agronomists, al-Tignarı̄ and Abū l-Khayr, by the end of the 11th century.
Later, in the 12th century, sorghum is quoted by Ibn al-‘Awwām and by Ibn Luyūn in the
14th century [64]. To the best of our knowledge, this term does not appear in medieval
Christian sources.

Figure 4. Possible routes of expansion of African millets to Iberia.

Current archaeobotanical data do not provide evidence of sorghum, nor has pearl
millet been found north of the Saharan Desert up to the 11th–12th centuries AD. By this
time, sorghum was recorded in Morocco, at the site of Igiliz [46], and pearl millet in Iberia.
This is the period during which both Morocco and Iberia entered into the Almoravid
and subsequently the Almohad Empires [65], together with areas of the African Sahel
such as Mauritania where these crops originated. In fact, a working hypothesis is that
sub-Saharan communities may have facilitated the introduction of both species to North
Africa and Iberia.

Other than archaeobotanical data, there are supplementary ways of approaching this
topic, such as, for instance, the linguistic evidence [66,67]. In particular, it is interesting
to explore the vernacular names of sorghum and pearl millet at the time, which were
both in use in Iberia, specifically during the Islamic period, but also after the Christian
conquest of those territories. A first step relates to the identification of both species in the
Christian written sources, which is per se a problematic issue as, in many cases, crop names
are poorly identified in those sources. Documents from the Iberian territories that were
conquered by Christians include references to different millets as being cultivated but it
is not always straightforward to establish which botanical species were actually involved.
For example, at the end of the 13th century AD, shortly after the Christian conquest of the
Valencia region and the Balearic Islands, tax records from the conquerors, as well as various
literary works from the 14th and 15th centuries AD, provide insights into the cultivation of
different cereals in the region (forment, ordi, espelta, civada, sègol, arrós, mill, panís, and
dacsa) [68–72]. Most of them can be readily identified, both because the vernacular name
bears resemblance to the Latin name but also because some of these names are still in use
today. This is the case of “mill” and “panís”, which can be securely identified with common
millet (Panicum miliaceum) and foxtail millet (Setaria italica), respectively. Both species were
already present in the area during the first millennium BC [6] and subsequently during
Roman times [13]. It is during this latter period that the vernacular names currently in use
are believed to have originated. Of particular interest is the fact that, together with “mill”
and “panís”, the texts also include a third species, “dacsa”, which has traditionally been
translated as sorghum [55]. However, “dacsa” is currently the vernacular name for maize
in the Valencian area in the Catalan language.
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A similar situation has been observed in southwestern France, where medieval and
early modern documentation mentions three types of millets: milium, interpreted as foxtail
millet; panicum, identified as common millet; and milhoca, thought to be sorghum [54].

There has been some discussion among philologists around the word “dacsa”. Initially,
it was considered an Arabism derived from the word “daqsa” [72,73]. The word was in
fact included in the renowned lexicon of Freytag [74], which explained that “daqsa” was a
grain similar to millet (milio similia). Freytag’s lexicon was a translation of a 14th century
dictionary (Qāmūs al-Muh. ı̄t) written by the Iranian lexicographer al-Fı̄rūzābādı̄, which
specified that “ad-duqsa” was a grain similar to millet.

Our search of Berber words for pearl millet and sorghum [67] has not revealed similar-
ities between the term “dacsa” and the local names given to both crops. Nevertheless, our
research has identified two African millets whose vernacular names may be related to the
word “dacsa”. In Ethiopia, finger millet (Eleusine coracana) is named “dagusa” in Amharic
(an Ethiopian Semitic language), and different Cushitic languages (spoken primarily in the
Horn of Africa but also by minorities in parts of Egypt, Sudan, Kenya, and Tanzania) use
similar words (“dagus, d@wsa, d@w

r
a, d@gusi”) [75]. In the Gulf of Guinea, the Bassari peo-

ple use the word “dagave” for sorghum [76]. This may indicate a relationship between the
term “dacsa” and the sub-Saharan area suggesting the potential involvement of Sahelian
communities in the introduction of African millets to Iberia.

The use of similar names for different cereal species is quite common when new crops
are introduced into a region and become established in place of existing varieties. In fact,
the practice of reborrowing names is a common phenomenon, as evidenced by different
examples in Africa [77] and in the Iberian Peninsula with regard to maize. In many parts
of Iberia, the local names for maize refer to the name of the cereal that was substituted
with the American crop. By way of illustration, in the northwest (Galicia region), maize
was known as “millo”, which is the vernacular name for common millet. Similarly, in the
Basque Country, “artoa” is the popular name for common millet that was applied to maize
when it was adopted in the region.

There is also a further significant point of interest that strongly suggests a link between
the word “dacsa” and pearl millet. In the 16th century AD, the Meccan jurist and chronicler
Jar Allah Muhammad Ibn Fahd wrote a geographical work describing the valleys around
Mecca. This included descriptions of the food available in the area, including fish, fruits,
vegetables, cereals, etc. Among the grains Ibn Fahd mentioned, there were wheat (hinta),
barley, millet (dukhn), sorghum (dhurra), and daqsa. The latter, he added, “is among the
products of Mecca, and Bilad al Sudan, and Hadramawt, and Yemen, and so it is said,
India” [78]. For non-specialists, it should be clarified that the term Bilad al Sudan refers to
the “Land of Black People”, which embraces the southern part of the Sahara, extending
from Senegal and Mali to Sudan and Southern Sudan. This area fully coincides with the
area where pearl millet was first domesticated. The identification of daqsa with pearl millet
in ibn Fahd’s account seems highly plausible. He clearly distinguished four well-known
crops (wheat, barley, millet, and sorghum) and added a fifth one, daqsa. The assimilation
of daqsa to pearl millet, one of the most important crops in the Arabian Peninsula today,
appears convincing.

The archaeobotanical and textual data suggest that African millets were introduced to
Iberia no earlier than the 11th–12th centuries AD. They have only been identified in the
southern part of the Iberian Peninsula, specifically in Valencia and Andalucía. In contrast,
there is no archaeobotanical evidence of these crops in other regions north of the Ebro
Valley, such as Catalonia. The absence of pearl millet and sorghum in Catalonia in both
Lérida and Tortosa (the only two locations where archaeobotanical data are available from
the Almoravid period) [79,80] remains unresolved and requires further investigation. This
silence is also reflected in the texts, which only record the words “mill” (common millet)
and “panís” (foxtail millet). The term “dacsa”, in fact, is not quoted until much later, in
a document dated to 1497 AD near Lérida [81]. Based on this information, a possible
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hypothesis to explain the arrival of pearl millet into Iberia is that it was introduced in the
Almoravid period.

Beyond the likely reborrowing of names, it is clear that, both in Iberia and in Ara-
bia, there was a cereal with an identical name (“dacsa” or “daqsa”). Furthermore, the
morphological similarity between the ears of pearl millet and maize is considerably more
pronounced than that observed between pearl millet and sorghum. Pearl millet and maize
exhibit a thick central axis to which the caryopses are directly attached (the cob) in the case
of maize and in the form of spikelets in the case of pearl millet (Figure 5).

Figure 5. Ears of (a) maize [82] modified, (b) pearl millet, and (c) sorghum (courtesy of Dr. C. Stevens).

The evidence presented here strongly suggests that the term “dacsa”, as recorded
in Iberian Christian sources, is likely to refer to pearl millet, rather than sorghum, as
previously thought.

4.4. The Role of African Millets in Medieval Iberian Agriculture

The integration of the new African millets into the Iberian agricultural cycle is likely
to have introduced not only novel tastes and food resources to the diet but also new agri-
cultural practices. Both crops are summer crops cultivated in irrigated and drained fields, a
practice developed during the Islamic period, mostly in urban farming areas [83–85]. Their
summer cycle enabled a more intensive exploitation of the land through crop rotations
with autumn/winter crops. Likewise, both pearl millet and sorghum could be grown in
poor soil, where the most demanding cereals failed to thrive.

The two sites in the Valencian region where these millets have been recovered are
associated with areas where first Islamic and then Christian communities developed irri-
gated agricultural systems [18,86]. Benaxuai is located in the Turia Valley, an area where
irrigated spaces “huertas” have been maintained until the present day [87]. On the other
hand, the castle of Bairén is situated in close proximity to an uncultivated marshland that
was only drained in the 14th century [88]. Documents from the 15th century AD from the
Valldigna monastery, close to the castle, confirm that the “huertas” (irrigated spaces) were
sown with “dacsas” and “panissos” at the beginning of March. Irrigation was conducted on
two or three occasions until the summer. Subsequently, the crops were harvested between
October and November. Following the harvest, the land was ploughed and sown with
wheat, thus completing the crop rotation system. This system, which combined different
millets with the major cereals (wheat and barley), facilitated an expansion of the produc-
tive capacities of farmers in these areas [89]. The development of irrigated systems in
Andalusi agriculture contributed to the development of a novel farming organization, in
which the role of water was of paramount importance. This enduring association between
irrigated zones and African millets can be observed in other areas of the Valencia region
much later. For example, written sources from the 16th century AD from the village of
Novelda, where irrigated land was abundant, indicate that “dacsa” was a significant crop.
In contrast, in the neighboring village of Monòver, the role of “dacsa” was comparatively
minor, corresponding to the extent of the less irrigated land.
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With regard to the second region where pearl millet has been identified at various
sites, it is necessary to explore the textual information in greater depth.

The cultivation of sorghum and pearl millet in the Valencia and Andalucía regions
is evidently associated with the presence of an Islamic population in these areas. It was
not until 1609 that the Moorish communities that continued to live in this territory were
expelled, which resulted in a decline in the cultivation of these crops, with a shift towards
wheat and vines [90]. This process coincides with the advent of the expansion of American
maize, which is referenced in documents as “dacsa grossa” (big dacsa) or “dacsa de les
Indies” (dacsa from the Indies). This period witnessed changes in agricultural practices,
which were influenced by shifts in the population, their preferences, the fiscal interests of
the ruling classes, and the introduction of a new, more productive crop, which ultimately
displaced the millets of African origin.

The millets in medieval Iberia were used for making bread, which was blended with
other cereals [89]. A more general use was for the preparation of “cocas”, small cakes of
unfermented dough that were baked in ovens or directly on hearths. This tradition has
been maintained in the Valencia region until the present day, although now millet flour has
been superseded by maize.

5. Conclusions

A review of the available data suggests that the introduction of African millets in
Iberia likely occurred between the 11th and 12th centuries AD, potentially coinciding with
the Almoravid presence. The introduction of these crops occurred concurrently with the
settlement of groups of sub-Saharan origin or with influences from these territories in areas
of Iberia. The connection between both sorghum and pearl millet and irrigation practices
appears evident; they undoubtedly played a pivotal role during a period of significant
advancement in irrigated agriculture. In a way, the late arrival of these crops both in North
Africa and on the European continent is indicative of the extent to which the Sahara Desert
acted as a barrier separating the territories located to the south and north of this desert.

Finally, the data discussed in this paper strongly suggest that the term “dacsa” found
in textual sources corresponds to pearl millet and not to sorghum as has been traditionally
considered. This term was later transferred to maize.
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