UCLA

ENCYCLOPEDIA of

EGYPTOLOGY

CEREALS
G sl

Claire Malleson

MENNAT-ALLAH EL-DORRY

EDITORS

Natural Environment: Flora and Fauna

Cairo, Egypt

ANNA HODGKINSON

ANNETTE IMHAUSEN
CHRISTINE JOHNSTON

JUAN CARLOS MORENO GARCIA

Berlin, Germany
Frankfurt, Germany
Bellingham, USA

Paris, France

WILLEKE WENDRICH
Editor-in-Chief
Los Angeles, USA

Material Culture

Domains of Knowledge

Natural Environment: Landscapes, Climate
Economy

MASSIMILIANO NUZZOLO Turin, Italy Geography

RUNE NYORD Atlanta, USA History of Egyptology
TANJA POMMERENING Marburg, Germany ~ Domains of Knowledge
ANDREAS STAUDER Paris, France Language, Text, and Writing
JONATHAN WINNERMAN Los Angeles, USA Religion

Citation:

Malleson, Claire, 2026, Cereals. In Mennat-Allah El-Dorry and Willeke Wendrich (eds.), UCL.A
Encyclopedia of Egyptology, Los Angeles. ISSN 2693-7425. DOL: 10.5070/G9.3915

3915 Version 1, February 2026, DOI: https://doi.org/10.5070/G9.3915



https://doi.org/10.5070/G9.3915

UCLA ESvFroissy

CEREALS
sl

Claire Malleson

Getreide
Céréales

Emmer wheat and barley were the two staple foods of ancient Egypt. Every year the fertile regions of Egypt
would have been covered with crops of these two cereals, and the lives of the vast majority of the population—
the non-royal, non-scribal rural peoples—mould have revolved around growing and processing cereals. Cereal
production and processing were such vital parts of life that these activities were depicted on the walls of non-
royal (“elite”) tombs among the repertoire of daily-life activities. Additionally, small models showing these
activities, as well as baskets of cereal grains, were placed inside the tombs in order to ensure an eternal supply
of cereals to the deceased in the afterlife. Due to the close association of the god Ostris with cereals, fertility,
and the afterlife, Osiris beds or bricks also became popular additions to the funerary equipment in later
periods.
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number of cereals have been was introduced, while bread wheat (Triticum

cultivated in Egypt since at least

4,500 BCE (see Table 1). Prior to
that time people relied on the gathering and
perhaps cultivation of wild grasses (Barakat
and Fahmy 1999; E. Attia et al. 2021). Emmer
wheat  (Triticum  turgidwm  subsp.  dicoccon
[(Schrank) Thell]), hulled 6-row barley
(Hordeum vulgare subsp. vulgare |L.]), and 2-row
barley (Hordeum wvulgare subsp. distichum [L.])
were cultivated in the Pharaonic Period (fig.
1). In the Ptolemaic Period, durum wheat
(Triticum turgidum subsp. durum [(Dest.) Husn.])
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aestivum - subsp.  aestivum  |L.]) became the
principal crop alongside barley during the
twentieth century CE. Other domesticated
cereals that made an appearance in ancient
Egypt and that may have been cultivated in
the Predynastic Period but then grew only as a
very occasional crop weed from the early
Dynastic Period onwatds are einkorn (Triticum
monococcum  [L.] subsp. monococcurs) and club
wheat (T7riticum  aestivum  subsp.  compactum
[(Host.) Mackey]) (Cappers 2016).
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Table One: List of cereals present in Egypt, either cultivated or growing as weeds

Common name

Scientific name

Selected alternative (older) scientific
names and synonyms

Hulled 6-row barley Hordeum vulgare subsp. Hordenm sativum (Jess.)
(ancient/modern Egypt) vufgare [L.] Hordeum hexastichum |L.]
Hulled 2-row batley Hordenm vulgare subsp. Hordenm sativum (Jess.)
(ancient Egypt) distichum [L.] Hordenm distichum [L.]

Hordeum aestivum (Hall)

Emmer wheat
(ancient Egypt)

Triticum turgidum [L.]
subsp. dicoccon (Schrank)
Thell.

Triticum dicoccum (Schrank ex Schiibl.)
Triticum aestivum var. dicoccurn (Schrank ex

Schiibl.)

Durum wheat
(Ptolemaic Egypt)

Triticum turgidum [L.]
subsp. durum (Dest.)
Husn.

Triticum durum (Dest.)

Triticum sativum durum (Pers.)
Trititicum aestivum subsp. durum (Thell)
Triticum turgidum [L.]

Bread wheat
(modern Egypt)

Triticum aestivum [L.]
subsp. aestivum

Triticum vulgare (Host)
Triticum sativum (Lam.)

Club wheat
(ancient Egypt, weed)

Triticum aestivum L.
subsp. compactun (Host)
Mackey

Triticum compactum (Host)
Triticum sativum ~vax. compactum (Host)
Dest.

Einkorn wheat
(ancient Egypt, weed)

Triticum monococcum L.

Triticum aestivum vax. monococcum [L.] (Voss)

Sorghum (Roman/modern
Egypo

Sorghum bicolor [L.]
Moench

Sorghum vulgare (Pers.)
Sorghum vulgare subsp. bicolor |L.] (Maire
and Weiller)

Pear] millet

Cenchrus americanus [L.]

Pennisetum glauncum [L.] R. Br.

(Roman/modern Egypt) Motrone

Maize (modern Egypt) Zea mays [L.] Mays Americana (Baumg.)
Rice Oryza sativa [L.] Oryza palustris (Salisb.)
(Roman/modern Egypt)

Table 1. Cereals present in Egypt, either cultivated or growing uncultivated as weeds.
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Figure 1. Left: emmer wheat (Tréticum turgidum) and right: hulled batley (Hordeum vulgare).

Unlike durum wheat and bread wheat
(which are “free-threshing”), emmer wheat is
a glumed wheat. This means that the grains
are firmly enclosed by the chaff (the glume
base and rachis) and require considerably
more effort to process. Free-threshing wheat
grains detach from their chaff far more easily
during the threshing process and are therefore
considered to be far more economically viable
with respect to labor input and storage
requirements. The Egyptians continued to
cultivate emmer wheat in antiquity, despite
these costs, due most likely to its superior
ability to resist pests, the chaff acting like a
coat of armor around the grains. Hulled barley
is differentiated from naked barley (which is
rarely present in Egypt) on a similar basis.
While all batley is considered to be free-
threshing because it breaks away from the
glume base/rachis during the threshing
process, the lemma and palaea of hulled
barley remain attached to the grains but break
away from naked barley (see Figure 1 in van
der Veen and Jones 2006 for illustration of
the cereals” morphological differences).

Studying Ancient Egyptian Cereals

Numerous well-preserved plant remains were
recovered from tombs during the early years
of European “exploration” in Egypt, and the
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first publication of these appeared in 1826
(Kunth 1826). Many of the subsequent studies
of ancient Egyptian cereals by botanists were
mostly based on the collections that had
found their way into European museums
(Unger 1859; Braun 1877; Schweinfurth 1882;
Bonnet 1895; Beauverie 1935). Additionally,
ancient Egyptian specimens were included in
more general discussions of the histories of
cultivated cereals around the world (Percival
1921: 186—187). These eatly reports followed
different taxonomy from that of today, but
the botanists recognized that 6-row and 2-row
barley and at least two species of wheat
(glumed wheat and free-threshing wheat) were
present in ancient Hgypt (they grouped all
pre-Islamic periods of Egypt together as
“ancient”).  The  ecarliest  publications
mistakenly identified emmer wheat as spelt
wheat (Triticum spelta |L.]) (Pickering 1848:
366-375; Rawlinson 1880: 82; Hartmann
1923: 48-53), and during the mid-nineteenth
century there was a misidentification of flax
harvest scenes in non-royal tombs as
sorghum/millet harvest, largely influenced by
the presence of sorghum as a crop in Egypt at
that time (Pickering 1848: 366-375; Kenrick

1850:  155-160; Unger 1859: 97-100;
Rawlinson 1880: 82). The issues that
interested  these early botanists were

taxonomy (identifying which species were



UCLA ENCYCLOPEDIA of
EGYPTOLOGY
present in all periods of pre-Islamic Egypt)
and the identification of the earliest domestic
cereals in Egypt (see Elliot-Smith 1927; Peake

1927; and Percival 1927 for a heated debate
on the issue).

In the twentieth century, Vivi and Gunnar
Tdckholm, who established the Cairo
Herbarium in the 1930s, included extended
lists of evidence for ancient wheat and batley
in the first volume of Flora of Egypt, including
extensive bibliographies (V. Tickholm, G.
Tdckholm, and Drar 1941: 238-268, 284—
301). During the 1940s and 50s there was
controversy about the identification of certain
specimens and the presence of certain species
in ancient Egypt. Some taxonomists identified
a 4-row batley (H. vulgare subsp. terastichum),
and some specimens from Egypt were
thought to represent this subspecies, but
following long debate this idea was eventually
rejected on the basis of revised taxonomies
(V. Tickholm, G. T4ckholm, and Drar 1941:
286-287; Lauer, V. Tickholm, and Aberg
1950: 135). Wheat discovered at el-Omati and
the Djoser step pyramid was initially identified
as cinkorn (Debono 1948: 568; Lauer, V.
Tickholm, and Aberg 1950: 156-157), but
was later corrected to emmer (Helbaek 1953,

1955).

Since the late 1970s, due to developments in
Egyptian archaeology, including the growth of
archaeobotany, the use of flotation systems
and fine-mesh sieving for the recovery of
charred plant macro-remains, and an increase
in the number of excavations at ancient
settlements, the study of cereals (and ancient
plants in general) has become highly
sophisticated. ~ The  eatly reports by
archaeobotanists on the recovered charred
plant macro-remains discussed specific topics
relating to cereal production such as eatly
intensification and land use strategies
(Wetterstrom 1986; Crawford 2003). Today,
specialists are looking into issues such as the
precise dating of the introduction of free-
threshing wheats into Egypt (e.g., Agut-
Labordere et al. 2020) and the agro-
economics of wheat and batley in pre-
Ptolemaic pharaonic Egypt (e.g., Malleson
2025; Malleson and el-Dorry 2025).

Cereals, Malleson, UEE 2026

When, and  from where, were the species
introduced?

During the late nineteenth and early twentieth
centuries, it was thought that Egypt was
among the regions in which cereal
domestication had taken place, perhaps even
eatlier than in the “Fertile Crescent” (de
Candolle 1884: 17; Vavilov 1926; Childe
1936). By the mid-1950s, this was questioned
on the basis of archaeological discoveries, and
Hans Helback proposed the theory (now
accepted as correct) that cereals that had been
domesticated in western Asia then migrated
into Egypt (Helbaek 1953: 4). The discovery
of a few grains of domestic barley (and
grinding stones) at Wadi Kubbaniya in the
1970s (site dated to c. 16,000 BCE) seemed to
turn that theory on its head (Wendotf et al.
1979; Wendorf and Schild 1984). However,
radiocarbon dates were not taken on the
grains because the technology of the time did
not allow for the dating of small quantities. In
the mid-1980s the team was able to obtain
AMS ™C dates for the grains, and the results
showed that they were considerably less
ancient than originally thought, disproving any
ideas of domestication in Egypt (Hillman
1989; Hillman, Madeyska, and Hather 1989).

It is now recognized that the principal
domestic plants and animals that formed the
basis of ancient Egyptian farming (sheep,
goat, cattle, pig, emmer wheat, and hulled
barley) were introduced to northeast Africa
from western Asia through the Levant
(Wetterstrom 1993; Barich 2016; Shirai 2021;
but see Marshall and Hildebrand 2002, Stock
and Gifford-Gonzales 2013, and Brass 2018
for debate about cattle). Until recently it was
impossible to prove the “origin” of Egyptian
cereals, but DNA analysis has now indicated
that ancient Egyptian emmer was indeed
related to southern Levantine wheats (Scott et
al. 2019). Following the domestication of
cereals in western Asia between 11,600 and
9,900 BCE (see, e.g., Flannery 1973; Nesbitt
2002; Zeder 2011; Asouti and Fuller 2012;
Willcox 2012a, 2012b; Zohary, Hopf, and
Weiss 2012; Asouti and Fuller 2013), varying
elements of the so-called “Neolithic crop
package” are known to have gradually and
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unevenly spread northeast to central Asia
(Spengler and Willcox 2013; Spengler 2015),
west to Cyprus (Peltenberg, Colledge, Croft,
et al. 2000, 2001), and southwest to Egypt—
replacing the existing practices of wild grass
exploitation (Wetterstrom 1993; Barich 2016;
Shirai 2021; Malleson fc.).

Just five sites provide good
archaeobotanical evidence for the -earliest
presence of domestic cereals in Egypt: the
north Fayum shore, Merimde Beni Salama, el-
Omari, Kharga Oasis, and Sais (Sa el-Hagar).
The precise chronology of these sites is hard
to determine due to the lack of sufficient
numbers of reliable radiocarbon dates. #C
dating has placed the earliest Fayum samples
at c. 5,000 BCE (* 500 years) (Wendrich,
Taylor, and Southon 2010: 1000). Merimde
samples have an oldest possible date of c.
4,800 BCE (* 60 years) (Hassan 1985: 98),
while Kharga samples date between c. 4,800 —
4,100 BCE (Briois et al. 2012: Table 1), and
the el-Omari samples between c. 4,500 —
4,100 BCE (Wilson 2006: 100). The Sais
samples have been placed between 4,700 —
4,400 BCE on the basis of comparative
typologies (Wilson, Gilbert, and Tassie eds.
2014: 160). At these sites, remains of both
domestic barley and emmer were recovered,
alongside some specimens of club wheat and
einkorn. Both club and einkorn wheats were
clearly identified by the archaeobotanists as
being incidental crop weeds, not deliberately
cultivated, and certainly not staples (Caton-
Thompson and Gardner 1934; Werth 1939;
Helbaek 1955; Barakat 1990; Cappers 2012,
2016; Clapham 2014; Holdaway and
Wendrich eds. 2017).

The general lack of well-dated settlement
sites dating to the “Neolithic” — Predynastic
transition in Egypt means that at present it is
impossible to chart the spread of cereals along
the Nile. However, clear evidence for
cultivation of emmer and barley at Egyptian
sites such as Nagada and Hierakonpolis dating
to the eatly Predynastic Period (4,000 — 3,400
BCE) does indicate a swift uptake/adoption
of the new crops across the country (see, e.g.,
Wetterstrom 1986; el-Hadidi, Fahmy, and
Willerding 1996; Cappers, Van Thuyne, and
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Sikking 2004; Fahmy, Friedman, and Fadl
2008; E. Attia et al. 2018).

Despite the fact that domesticated free-
threshing wheats—durum wheat and bread
wheat—appeared in western Asia not long
after emmer (the earliest evidence dates to c.
9,200 BCE: Nesbitt 2002; Willcox 2012b), and
thus were being cultivated at the time the
“crop package” entered Egypt, they were not
established within Egyptian agriculture until
the fourth century BCE at the -earliest.
Around the middle of the Ptolemaic Period (c.
200 BCE) durum became the staple wheat,
replacing emmer (Cappers 2012, 2016; Agut-
Labordeére et al. 2020), but it was not until the
modern period (1970s) that bread wheat
became the staple wheat crop in Egypt
(Cappers 2012, 2016). Other Classical and
modern cereal introductions include millet,
domestic sorghum, rice, and maize (Cappers
2012, 2016).

The persistent, but only occasional,
presence of einkorn, bread wheat, club wheat,
and durum wheat grains and chaff in some
pre-Ptolemaic botanical assemblages is not
valid evidence that they were ever deliberately
cultivated during the traditional Pharaonic
Period: they were certainly never staples. It is
quite possible that they were introduced
alongside emmer and barley from Western
Asia during the fifth millennium BCE, but not
adopted as primary crops. Most of the pre-
Ptolemaic identifications of einkorn, club,
bread, and durum wheats come from Pre- or
Protodynastic sites, indicating that even if
these were cultivated early in Egyptian history
(still unproven), they were definitely not
adopted into the ancient Egyptian agricultural
regime. The extremely low relative presence
of these species in samples from the Old
Kingdom through Late Period, and the almost
complete lack of chaff (a significant marker of
cultivation), are more indicative of their being
minor crop weeds, alongside the many other
taxa infesting cereal crops.

Ancient Egyptian Cereal Cultivation

There can never be any question that the
success of ancient Egyptian farming relied on
the natural hydrology of the Nile. Without its

ul
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annual inundation and fertile floodplain,
cereal cultivation would have been impossible.
The level of the Nile in ancient Egypt started
to rise in July, reaching a peak in August. By
September, the flood was over, and between
October and November the basins drained
naturally, leaving a layer of rich, wet, nutrient-
rich silt across the floodplain, creating a

patchwork of farmland of varying quality
(Murray 2000).

The nutrients in the inundation silts derive
from the breakdown of minerals and organic
matter that were carried in the floods from
the southern regions of the Nile and
deposited in the floodplain; much of the
fertility is derived from volcanic input
(Williams 2019: 53). Technically, the Nile in
Egypt is an alluvial floodplain: the soils are
vertisols  (clay-rich soils), formed on the
alluvial silts and clays (Millington 1993: 12;
Khalifa and Moussa 2017: 82; Williams 2019:
47-54). The precise chemical and mineral
composition of the silt/clay/soils varies
throughout Egypt, due to variations in the
form of the Valley, and the velocity, duration,
and quantity of flooding throughout the
Valley and Delta (Foaden 1908: 22-23;
Williams 2019: 54). The mineral composition
is not always the most important factor in soil
fertility: soil bacteria (the soil microbiome)
and water (presence, absence, salinity) are also
vital (Foaden 1908: 22-28). We have no
records of ancient Egyptian soils prior to the
inception of country-wide perennial irrigation
in the nineteenth century CE, but pre-Aswan
Dam measurements show that the soils were
rich  in  essential minerals:  nitrogen,
phosphorus, sulfur, potassium, calcium,
magnesium, and iron. Perennial irrigation
(implemented in the nineteenth century) and
the construction of the Aswan High Dam
(1960s) have caused irreversible degradation
to the soil in Egypt. The water table is rising
(causing damage to monuments) and is
increasingly saline due to the lack of the flood
washing the salts out of the soil, and the
country has, in consequence, become
dependent on chemical fertilizers (Foaden
1908; Millington 1993; Khalifa and Moussa
2017). It was the regular deposition of
nutrient-rich  silt that facilitated ancient
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Egyptian agriculture, enabling the Egyptians
to cultivate cereals successfully.

Anciently, following the receding of the
waters after the inundation, some land may
have been ploughed or hoed (tilled) to loosen
the soils before seed-grain was “broadcast”
(sown). Animals (sheep/goat) would have
sometimes been used to trample in grains, and
occasionally seeds were ploughed-in. The land
would then have been left with little or no
intervention before harvest about six months
later, sometime between February and May
(Murray 2000). The timing of activities varied,
with southern farmers working on an earlier
“schedule” than northern ones due to the
simple fact that the inundation moved from
south to north, meaning that the southern
farmers started their work a few weeks earlier.
Until the implementation of perennial
irrigation by Mohammad Ali in the 1800s
(ptimarily driven by the desite to produce
cotton), Egyptians had followed the same
regular annual cycle of agricultural work,
dependent on the inundation, with minimal
intervention. There were no formalized
“irrigation” systems (reliant on canals) for
agriculture in Egypt prior to the Ptolemaic
Period, when large-scale interventions took
place in the Fayum (Malleson 2019: 110-113);
instead, farmers implemented small- and
local-scale management of the basin system.

Shaduf water-lifting devices do appear in
funerary art (non-royal tombs), but there are
remarkably few images of them, and these
depictions are restricted to small vegetable
plots and palace pleasure-garden contexts:
they are never depicted in association with
crops. Their earliest occurrences date to the
18® Dynasty at Luxor and el-Amarna
(Neferhotep TT50, Meryre TA4), hinting that
they were introduced alongside various other
technologies (e.g., horses, chariots) during the
Second Intermediate Period. The shaduf
continued to be used in Egypt until recently
(fig. 2). In pharaonic Egypt its use was almost
certainly devoted to irrigating smaller
(vegetable) plots during the low-water season
(Eyre 1994). Pots of water suspended on a
yoke being carried to small vegetable plots ate
depicted in non-royal tombs from the Old
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Figure 2. Facsimile by Norman de Garis Davies from the New Kingdom tomb of Ipuy at Deir el-Medina,
depicting a shaduf being used to water a garden containing a pomegranate tree, and possibly an olive tree.

Figure 3. Partial scenes from the Old Kingdom tombs of Mereruka (left), Niankhkhnum and Khnumhotep
(right) at Saqqara, depicting pots of water being tipped into garden plots of (romaine) lettuces.

Cereals, Malleson, UEE 2026 7
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Figure 4. A crop of bread wheat infested with canary

Kingdom onwards (e.g., Duell 1938a: plate 21;
Moussa and Altenmiiller 1977: abb. 8). As
with the shaduf, this method was restricted to
gardens and would never have been used to
irrigate cereal crops (fig. 3) (Eyre 1994,
Murray 2000; Cappers 2012, 2016).

The Ecology of Ancient Egyptian Cereal Fields

Prior to the invention of herbicides during the
Second World War farmers (globally) had to
rely exclusively on manual methods to manage
weeds in crops, either by the removal of
unwanted plants by hand (“weeding” or
“rogueing’”), strategic sowing to minimize the
chances of weed survival, or by the
painstaking removal of weed species seeds
from seed-grain. However, the perceived need
for a “clean” crop is very subjective,
depending to a great extent on patterns and
allocation of pre- and postharvest labor, use
of by-products, and the need (or lack thereof)
to maximize crop yields. Even today, many
Egyptian fields still contain a rich variety of
“weeds” (fig. 4).
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grass and rumex, western Delta.

It will never be possible for us to know the
full range of weedy plants that grew in ancient
Egyptian cereal fields. For (probably)
symbolic reasons, tomb scenes of fields being
harvested show weed-free cereals, with just a
small number of exceptions, e.g., the tomb of
Mereruka at Saqqara (fig. 5) and the tomb of
Menna (TT69) (Duell 1938b: plate 169;
Hartwig ed. 2013: fig. 2.3a). Archaeobotanical
work is therefore crucial, being the only good
source of data for weed plants. While only
those plants that had matured (formed seeds)
at the time of harvest are found, the
archaeobotanical evidence is not only vital,
but frequently rich and always highly
informative; this was identified eatly in the
history of Egyptian archacobotany (Unger
1866, 1867; Newberry in Petrie 1890: 50).

Based on the results of systematic
archaeobotanical investigations at settlement
sites in Egypt, a broad range of species can be
identified as having been cereal crop weeds in
ancient BEgypt, and we can infer that fields
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Figure 5. Detail from a hatrvest scene from the Old Kingdom tomb of Mereruka, Saqqgara. Weeds, the
shorter non-cereal plants growing low in the field, are clearly depicted, but it is not possible to reliably

identify them.

were “infested” with these non-cereal plants
(see de Vartavan 1990 for information from
Tutankhamun’s grain baskets; Fahmy 1997;
Malleson 2020). The relative abundance or
presence of crop-weeds would have varied
greatly between different areas of Egypt, and
most likely also between different fields,
dependent on their location within the
floodplain  and  the varied moisture
levels/quality of the soils. Careful statistical
analyses of the diversity, relative quantities,
and ubiquity of crop-weed taxa have been
very revealing, providing information about

long- and short-term  shifts in local
environmental conditions and changing
agricultural  strategies  (Crawford — 2003;
Malleson 2021).

The reduction in crop yield due to weeds
may not have been as problematic as we
might assume, since farmers were clearly able
to produce sufficient quantities of the cereals
as long as the flood was not catastrophic.
Postharvest processing would have been a
lengthy and tedious process, with endless
sieving to remove seed and grain
“contaminants” prior to malting or grinding,
but this was likely accepted as inevitable,

Cereals, Malleson, UEE 2026

Figure 6. Detail showing sieving as part of an
Old Kingdom cereal-processing scene in a relief
from the Saqqara tomb of Kaemrahu.

being often depicted in tomb scenes (fig. 6)
(Hillman 1984, 1985; Murray 2000; D’Andrea
and Haile 2002). The fact that so much of the
harvest ~ comprised  non-cereal  plants
dramatically increased the quantity of valuable
by-products that were used as fuel, fodder,
temper in ceramics, mudbrick and plaster,
bedding, etc. (van der Veen 1999; Murray
2000, 2009). The weed seeds and unripe
plants also incidentally added beneficial
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nutrition to by-products used as animal
fodder, although they did not constitute an

optimally nutritious food source (Redding
2024: 45-49).

The strategy of planting maslins—mixed
crops of two or more different plants—is
known for some ancient Mediterranean and
modern African regions (Jones and Halstead
1995; van der Veen 1995; D’Andrea and Haile
2002; McAlvay et al. 2022). This is usually
adopted as an insurance tactic against crop
failure, and attempts at reviving this practice
to support modern sustainable farming are
cutrently being made (McAlvay et al. 2022;
Tatlach 2022). There have not been
investigations, as yet, into the possibility of
identifying maslins in ancient Egypt.

The Textual Record

A range of different words for cereals or
cereal products appeat in ancient Egyptian
texts and scenes: jt (jt-mh, jt-SmS, jt-dsr); smS;
bdt/byj (btj-hdt, btj-kmt, btj-dsrt, bij-h<, btj-
hrnt, btj-kt, btj-Pth); swt; phs (ph3-mh, phs-
sme); §s; ssr(w), ddw; bs3. The “correct”
translation of most of these terms is unclear.
As highlighted by Germer (Germer 1998),
identifying or finding appropriate translations
of ancient Egyptian words for plants is rife
with problems. The names given to plants in
any language vary greatly, both through time
and across regions. Farmers often use
different words to authorities dealing with
their products, and colloquialisms also play a
large role (Murray 2000: 512). A good
example is the use of the word “corn” in
English. Until around the turn of the
millennium, “corn” was used in the United
Kingdom to mean any kind of grain crop,
while “sweetcorn” referred to maize. Thanks
to the influence of American culture, “corn”
is now widely used in the American way to
refer to maize. The evidence from ancient
Egypt is almost exclusively the official record,
created by officials (administrative
documents), or by scribes/artists (inscriptions
in temples, tombs, on stelae, etc.). So, while
we can safely assume that “official” terms
were used, we should never assume that the
names of cereals or cereal products/by-
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products remained the same (Murray 2000:
512). Rather, due to the many external
influences and the immigration into Egypt
from various neighboring regions, as well as
the simple passage of time, we should assume
that names and meanings Jid change though
time and varied throughout Egypt; even
modern scientific botanical taxonomy does
not remain stable (Bowker 1999; Gledhill
2008).

Another important consideration is the fact
that traditional (non-mechanized, non-
industrialized) farming communities today
utilize a wide range of terms for different
grades of cereal products/by-products. Glume
wheats and hulled batley require various
stages of processing to reach their final “clean
grain”  stage—ethnographic work clearly
shows, for example, that people do not begin
with hulled/glumed grains and simply clean
them before grinding them. Moreover, the
idea that the results of ancient cereal-
processing were a clearly defined final product
(clean grains) and a by-product (glumes, hulls,
rachises) is too simplistic. A late 1990s study
in the Tigrai region of Ethiopia (D’Andrea
and Haile 2002) recorded nine different terms
for different admixtures of (emmer)
grains/chaff. The study also showed that even
with each kind of admixture theoretically
comprising a specific mix of items, the
botanical content of samples varied greatly.
The idea that some of the ancient Egyptian
terms might refer to, for example,
unprocessed v. processed (clean) grain has
been suggested (Flores 2015: 299-300). Some
of the terms may well have been used for
different types of partially processed product
ot different admixtutes of grains/by-products,
or even maslins, and the usage of these terms
will  most  probably  have  differed
geographically (even in the official record),
and through time. The crucial economic value
of by-products, which would have been
stored and transported/traded, should not be
underestimated (van der Veen 1999; Malleson
2025). Additionally, farmers still often use
several different names for the same species
of cereal, as the present author discovered
during a conversation with her brother, a
dairy farmer in the UK, when discussing his
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feed crops. For example, cereals might be
classified/named based on their harvest

season, or intended use (human v. animal
consumption).

A key to identifying “correct” translations
of the Egyptian terms for different
cereals/ by-products is the context of the
words. From the moment a crop is harvested
the terminology has the potential to become
complex because the processing creates
different types of products/by-products. The
name for a specific cereal growing in the field
may refer explicitly to the cereal at that stage
in its life. Anciently, therefore, it seems highly
likely that following threshing—the first
processing stage—new words would have
been used for the different types of products,
by-products, and admixtures destined for
different uses. Unless the name appears in a
text that unequivocally refers to a crop in a
field, we cannot be certain what part of the
crop the word is describing. It may refer, for
example, to a mix of grain and chaff, chaff
and straw, spikelets, or de-hulled grains—
products destined for use in baking and
brewing, as fodder, etc., or for use in various
institutions (e.g., temple v. household). For
this reason, much of the evidence is not
helpful to us when we try to ascertain which
words refer specifically to different cereal
species or vatieties. Old Kingdom non-royal
tomb scenes do occasionally contain a “label”
in a harvest scene, and the Middle Kingdom
Hekanakht Papyri refer directly to crops being
cultivated, but other records are less useful.
Labels in scenes of storage facilities, in the
Lahun Papyri, and in the many New Kingdom
administrative  texts that refer almost
exclusively to grain transport and storage,
cannot safely be used to help us understand
which words specified different cereal
species/vatieties, because they designate
cereal products/by-products postharvest. Just
two names (discussed below) can be firmly
identified as referring to actual cereal plants;
all other known terms are designations of
postharvest cereals, and at present it is not
possible to confirm whether any of those
words refer to a specific cereal species.
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bdt and jt, and Their 1 ariations

The two most frequently attested names
throughout the Pharaonic Period are jf, and
bdt (fig. 7). There can be no question that
during the Old Kingdom these were the terms
for crops of batrley and emmer, respectively,
due to their appearance as labels in harvest
scenes in non-royal mastabas, and these atre
the only two terms that occur in that context
during that period (Flores 2015: 291). The
eatly 12t Dynasty Hekanakht Papyri provide
evidence that at least during the early Middle
Kingdom jt-mh was a term for a cereal crop
alongside bdt (Allen 2002). A mouthful of jt-
§mc from the edge of a field is eaten by the
donkey in (some versions of) the Tale of the
Eloquent Peasant (Parkinson ed. 1991: 9-11,
B1/Bt-30, B1-36, B1-43, B1-41; 1999: 59),
indicating that this was a term for a crop
being cultivated. There appears to be no
evidence from the New Kingdom of words
for cereals in contexts that relate specifically
to cultivation.

K
=¥ =M

Figure 7. The terms jt (top) and bdt (bottom)
written in hieroglyphs.

The distinction between jt-sm® (ot Smw) and
jt-mh (or mhj/mhw) has traditionally been
thought to refer to geographical differences,
due to the fact that mht translates as Delta and
mhw as Lower Egypt (Faulkner 1962: 114),
while $mw means Upper Egypt (Faulkner
1962: 266). jt-Sm® is therefore most often
translated as Upper Egyptian batley and jt-mh
as Lower Egyptian barley (Erman and
Grapow 1926: 142; Faulkner 1962: 32, 266;
Wild 1977; Germer 1998: 84). This has been
contested. In 1987 it was suggested that these
terms  refer to  the  difference in
morphology/appearance between 2-row (H.
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vitlgare subsp. distichum), 4-row (H. vulgare ssp.
terastichum;, but see the discussion, above, on
the correction to this taxonomy), and 6-row
barley (H. wulgare subsp. wvulgare, previous
classified as H. bexatichum). The suggested
translation of j-§m¢ is “narrow batley” (2-row)
and that of jt-mh is “full barley” (6-row)
(Miiller-Wollermann 1987; Bardoniova 2019:
258). Another suggestion that has been put
forward is that the terms refer to different
stages in barley processing, so that ji-mh (“full
barley”) refers to hulled barley and jt-§mc
(“narrow batley”) to the clean/de-hulled (or
de-husked) grain (Flores 2015: 299-300).
However, this too has been contested on the
grounds that jt-§m® appears as a crop in some
sources. A further argument against jt-mh and
Jjt-Sm¢ referring to hulled v. de-hulled barley is
the fact that there is no need to de-hull batley
to produce good quality flour (Cappers 2016:
29).

A total of seven different types of bdt are
listed in the Third Intermediate Period
Onomasticon of Amenemope, although only
a few of these types are named in other
sources (Gatdiner 1947: nos. 494-502). The
seven types of emmer (transliterated by in this
example from the Onomasticon) are
distinguished primarily by color: white (bij-
hdt), black (btj-kmt), red (btj-dsrt), and orange-
red (btj-kt). Two types are un-translatable (bij-
hrnt, btj-h9), and one type (no. 501) is “emmer
of Ptah” (btj-Pth). Although it is impossible to
be certain that these terms refer to crops
rather  than  different admixtures of
grain/chaff, the fact that most of the terms
differentiate by color does mean they are
likely to be literal, and therefore probably
refer to different landraces (vatieties) of
emmer. The colors, of course, are not
preserved in ancient specimens, but several
differently colored landraces of emmer do
exist today, and it is safe to assume that there
would have been a number of varieties
cultivated in ancient Egypt.

Swt (Zwr)

The term swt (sometimes transliterated zwr) is
also relatively commonly found in texts and
inscriptions and has been traditionally
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translated as wheat, or a type of wheat
(Erman and Grapow 1929: 426; Faulkner
1962: 218; Wild 1964: 120; Agut-Labordére et
al. 2020: 35).

Vivi Tidckholm initially specified that swt
referred to free-threshing wheat (1. aestivum ot
T. durum), but noted the lack of importance of
these species in Egypt prior to the Ptolemaic
Period, based on archaeobotanical samples (V.
Tackholm, G. Tickholm, and Drar 1941:
253). She later revised this idea, stating that
swt must be einkorn (1. monoccum) (Lauver, V.
Tickholm, and Aberg 1950: 128), but this,
too, cannot be correct. Other suggestions are
that it might refer to a “variety of emmer”
(Helbaek 1953: 13; Germer 1986), a maslin (or
poly-crop) of emmer and barley together
(Faltings 1995: 43), ot cleaned (de-husked/de-
hulled) wheat or barley (Flores 2015: 301;
contested by Bardonova 2019: 265, due to
considerations relating to the need to retain
the husk for malting; Agut-Labordere et al.
2020: 35, citing Bats’ 2019 unpublished
doctoral thesis).

A decisive factor in potential translations of
swt is that this term never occurs in direct
relationship to cultivation of a crop (Flores
2015: 29; Bardoniova 2019: 262-265). This
supports the theories that the word was not
used to designate a species/variety of cereal,
but referred instead to a cereal at a specific
stage of processing, or an admixture of grains,
chaff, straw, etc.

Cereals in Ancient Egyptian Funerary and
Ritunal Contexts

Art

While plants appear in some Pre- and Early
Dynastic funerary art (e.g., palettes), the oldest
certain depictions of cereals are in Old
Kingdom non-royal mastabas, among the
“daily life” scenes of agriculture. Possibly the
oldest (preserved) tomb with an identifiable
scene of cereals is the tomb of Nefer-?,
numbered 22 by Petrie, at Maidum (Petrie
1892: fig. XXVIII), dated to the early 4t
Dynasty (Scene-Details Database, Linacte
College, Oxford: n.d.). The crop is depicted
very simply, painted red on a yellow
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Figure 8. Scenes from the Old Kingdom mastaba of Ti at Saqqara, showing the hatrvesting of barley (top)

and emmer wheat (bottom).

background. There are numerous scenes in 5%
and 6™ Dynasty tombs depicting cereals either
being harvested or prepared for threshing.
Among these Old Kingdom scenes, only
one—in the mastaba of Ti (Saqqgara)—shows
both emmer and barley, drawn to show a
distinction between the two cereals (fig. 8),
while, moreover, the emmer is cleatly labeled
in the inscriptions (Wild 1966: figs. CLII-
CLIII). A fragment of a New Kingdom scene
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from Deir el-Bahri (JE49926) also depicts the
cereals, with a clear differentiation between
the two.

Based on the way in which the emmer and
batley are drawn in the mastaba of Ti, it is
tempting to assign a species identification to
the cereals depicted in other tombs, but this
would be extremely unwise. The “copy-paste”
activities of the ancient artists are well known,

13
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and scenes often contain obvious mistakes
due to the lack of knowledge of artists
responsible for creating scenes. In the
mastaba of Mereruka (Saqqara), for example,
the harvest scene appears to depict emmer,
but shows one worker with a handful of what
looks like batley (Duell 1938b: plate 169).
Very few images of cereals are accompanied
by an identification, and in many cases the
scene was almost certainly designed to
represent the generic activity of cereal
production, specifically showing neither
emmer wheat nor barley in order to “cover all
the bases” in the afterlife. And vitally, these
scenes were designed to fulfill a specific
symbolic purpose, not a detailed literal

communication (Murray 2000; Moreno Garcfa
2007).

While scenes of cereal production and
processing in Middle and New Kingdom non-
royal tombs show some stylistic differences
from those of the Old Kingdom, and are
generally  “abbreviated,”  the  essential
processes  of land-preparation, sowing,

harvesting, threshing, winnowing, and storage
remained the same. Cereal storage is an issue
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recently re-examined by several scholars (e.g.,
Bats 2017; Bardonova 2019).

Food-offerings

Perhaps the best-known examples of funerary
food-offerings are those from the tomb of
Tutankhamun. Howard Carter found 128
baskets/jars/granary models containing seeds,
grains, and fruits, and took samples from 20
back to London for identification; the samples
were stored at Kew Gardens and were only
studied in detail in the late 1980s (de Vartavan
1990). While acknowledging that this
assemblage relates to a specific and unique
context, the fact that many of the samples
represented semi-clean grain (e.g., grains and
spikelets mixed with weeds) is significant.
Analysis of the samples showed that 51% of
the total number of identified non-cereals
items could be considered to have been field
weeds (de Vartavan 1990: 491). Given that we
might expect royal food-offerings to represent
the “best of the best,” the high levels of
“contamination” in these stored cereals
provides direct evidence of (New Kingdom)
tield ecology in Egypt.

Figure 9.

Middle Kingdom
granary model
from the tomb of
Meketra at Thebes.
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Granary models

From the 4% Dynasty onward, Egyptian non-
royal tombs of the wealthier, higher-class
members of society regularly contained
models—that is, three-dimensional vetsions
of the “daily life” scenes that also often
decorated the walls. These models fulfilled the
same role as funerary goods: to provide
everything the body would need in the
aftetlife, especially sustenance. In the first part
of the Old Kingdom these were usually made
of stone and featured one person working,
but from the late 6t Dynasty they were made
of wood, and often represented a building
with several workers, e.g., bakeries or
breweries (Tooley 1995: 8). The largest
collections of these wooden models come
from First Intermediate Period and Middle
Kingdom burials. Granaries were a regular
component of the assemblages of these
funerary models, and a small number of them
contained cereal grains when they were

discovered (fig. 9).

In her survey of these artifacts, Angela
Tooley recorded four models from Beni
Hassan that contained “grains,” some of
which were identified as emmer and batley
(Tooley 1989: 89—128), but juniper berries are
also listed (British Museum: BM EA 41573, n.
d.). It is highly likely that all such models
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contained grains when they were placed in the
tombs, but droppings from mice—which
probably consumed the grains—provide
evidence for why so few models were found
with grains inside them (Tooley 1989: 96
notes this specifically for the model of
Meketra, but observed droppings in several
other models).

Osiris beds, Osiris bricks, and corn (or grain)
mupinies

Cereals were “considered living and changing
substances of a cyclic nature, embodying the
ideas of resurrection and revival” (Raven
1982: 7). For this reason, they played an
important role in many ancient Egyptian rites
and rituals, much as they did in virtually every
society around the world—and often continue
to do so. Cereals were closely linked with
ideas of fertility and regeneration—the cycle
of life—and so they played a role in certain
festivals and in some burial practices. There
are two main categories of “ritual” grain
objects: 1) Osiris beds, which date from the
New Kingdom (it should be noted here that
the term “Osiris bed” refers specifically to the
artifacts found in tombs) and 2) corn (or
grain) mummies and Osiris bricks, which date
primarily to the Late, Ptolemaic, and Roman
Periods.

Figure 10.
Osiris bricks
from the Third
Intermediate or
Late Period.
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Osiris beds are Atef-crowned-Orsiris-shaped
receptacles made of linen and matting or
wood, filled with soil and grains. They relate
to the symbolic revival of the deceased,
through which the pharaoh (or individual) was
connected with Osiris upon death. A total of
seven Osiris beds have been found in six
royal/high-elite New Kingdom tombs at
Thebes, although possible precursors may
have existed (Raven 1982; Tooley 1996). The
examples from the tombs of Tutankhamun
(TT62) and Horemheb (TT57) ate particulatly
tine, comprising well-made wooden boxes
containing preserved (but not viable)
germinated grains (Raven 1982; Tooley 1996).

Osiris bricks and corn mummies are closely
associated with the cult of Osiris and the cult
of Ptah-Sokar in Thebes and were featured in
the rituals of the Festival of Khoiak, which
took place during the fourth month of
inundation. These rituals related to the
symbolic cyclical revival of Osiris in the
aftetlife.

Osiris  bricks are rectangular, fired-clay
objects, with a recess in the shape of a
mummiform Osiris wearing the Atef crown
(in profile), designed to be filled with soil and
cereal grains (fig. 10). Most date to the Late
Period, with some examples possibly
produced during the Third Intermediate
Period (Tooley 1996). Thirteen Osiris bricks
registered in museum collections (most of
which have no known provenance) were
published as a group in the late 1990s (Tooley
1996). Two of the examples still contain
(ungerminated and unviable) grains, but most
are empty.

Corn (or grain) mummies date largely to the
Ptolemaic and Roman Periods, but there are a
few earlier examples; at least 70 are present in
museum  collections. They are small
mummiform bundles of soil, sand, clay, and
grains, wrapped in linen bandages, coated in
resins and oils, wax, or gum, and sometimes
contained within small, usually falcon-headed,
coffins. Occasionally they also have “masks,”
hands, false beards, or a phallus (Schultz
2005). Only a small number have been
examined by an archaeobotanist, and in those
cases, the grain within them proved to be
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germinated batley (Raven 1997). Most of the
corn mummies identified as containing barley
(germinated or not) date to the Late Period.
They total around nine, of which four were
identified as containing just “corn”/“grain”
(Raven 1982).

Summary

Cereals played a central role in the lives of
ancient Egyptians, in both daily life and in the
funerary sphere. They were a staple, as they
are today, not only for nutrition but also—as
a consequence—in the economy. While today
we live in a dangerously globalized world
where many of us depend on the stability of
“producer” nations to maintain our supply of
cereals, ancient Egypt was self-sustaining.
Based on improved methods of the recovery
of plants from archaeological sites and correct
identifications of the species present in Egypt,
we know that domesticated cereals wete
introduced in the mid-fifth millennium BCE,
but not all were adopted for cultivation.
Emmer wheat and hulled batley became the
staple cereals, growing in “weedy” fields along
the Nile, and in the Delta and oases. New
cereals were introduced into Egypt at later
dates: first durum wheat, which replaced
emmer wheat during the Ptolemaic Period,
then rice, millet, and sorghum by the Roman
Period, and finally bread wheat, which
replaced durum. Maize was introduced in
modern times. Along with the changes in
crops, innovations in irrigation appeared with
the Ptolemies. Cereals naturally played a key
role in the funerary world, being frequently
depicted in agricultural scenes (particularly in
the Old Kingdom), and occurring in granary
models of the Middle Kingdom and, later, as a
constituent of the Osiris bricks.

There has been a considerable amount of
research into the processing of cereal-foods
(e.g., bread and beer) (Samuel 1989, 1993,
1994, 1999, 2000, 2010; Malleson 2017;
Warden 2017) and numerous studies on the
official administration of farmlands (Menu
1971, 1982, 1998; Katary 1989, 2013, 2014;
Eyre 1997, 1999; Moreno Garcia 2001, 2007,
2008, 2014, 2016; Menu ed. 2004). In
contrast, the production of cereals—the work
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of the farmers—has been  generally
overlooked. There is, however, a growing
trend in the social sciences, spreading now
into archaeology, to untangle and investigate
the roots of social inequality (Cooney 2021;
Graeber and Wengrow 2021). By investigating
cereals from a bottom-up rather than top-
down point of view, thinking more carefully

farmers, we can start to gain a more nuanced
perspective of ancient Egypt and the lives of
the overwhelming majority of the population.
This will shed more light on the people who
made it possible for the rulers and educated
classes of ancient Egypt to build wealth and
power and impose a long-lasting social
hierarchy.

about the methods and strategies employed by
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Table 1.  Cereals present in Egypt, either cultivated or growing uncultivated as weeds.

Figure 1.  Left: emmer wheat (Triticum turgidum) and right: hulled batley (Hordeun: vulgare). (Photograph to the
left is a work of the United States Department of Agriculture. Public domain via Wikimedia
Commons: https://commons.wikimedia.org/wiki/File:Usdaemmer2.jpg. Photograph to the right
by Razbak under Creative Commons license CC-by-SA-3.0 via Wikimedia Commons:
https://commons.wikimedia.org/wiki.)

Figure 2.  Facsimile by Norman de Garis Davies from the New Kingdom tomb of Ipuy at Deir el-Medina,
depicting a shaduf being used to water a garden containing a pomegranate tree, and possibly an
olive tree. (New York: Metropolitan Museum New York 30.4.115, Rogers Fund.
https://www.metmuseum.org/art/collection/search /557816.)

Figure 3.  Partial scenes from the Old Kingdom tombs of Mereruka (left), Niankhkhnum and Khnumhotep
(right) at Saqqara, depicting pots of water being tipped into garden plots of (romaine) lettuces.
(Redrawn by author after Duell 1938a: plate 21 and Moussa and Altenmiller 1977: abb. 8.)
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Figure 4.

Figure 5.

Figure 6.

Figure 7.

Figure 8.

Figure 9.

Figure 10.

A crop of bread wheat infested with canary grass and rumex, western Delta. (Photograph by author,
2012)

Detail from a hatvest scene from the Old Kingdom tomb of Mereruka, Saqgara. Weeds, the shorter
non-cereal plants growing low in the field, are clearly depicted, but it is not possible to reliably
identify them. (Redrawn by author after Duell 1938b: plate 169.)

Detail showing sieving as part of an Old Kingdom cereal-processing scene in a relief from the
Saqqara tomb of Kaemrahu, Egyptian Museum in Cairo CG1534. (Drawn by author from
photographs.)

The terms jt (top) and bdt (bottom) written in hieroglyphs. (Drawn by the author.)

Scenes from the Old Kingdom mastaba of Ti at Saqqara, showing the harvesting of barley (top) and
emmer wheat (bottom). (Redrawn by author after Wild 1966: figs. CLII— CLIII.)

Middle Kingdom granary model from the tomb of Meketra at Thebes (TT280, MMA1101). (New
York: The Metropolitan Museum of Art 20.3.11, Rogers Fund and Edward S. Harkness Gift.
https://www.metmuseum.org/art/collection/search/545281.)

Osiris bricks from the Third Intermediate or Late Period. (New York: The Metropolitan Museum
of Art 20.2.30, Rogers Fund. https://www.metmuseum.org/art/collection/search/553820.)
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