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Abstract In this article we examine the natural habitats
and distribution of the six wild cereals: Triticum urartu
(wild urartu wheat), T. boeoticum aegilopoides (singlegrained wild einkorn), T. boeoticum thaoudar (twograined wild einkorn), T. dicoccoides (wild emmer
wheat), Secale spp. (wild ryes) and Hordeum spontaneum
(wild barley). A comparison of late Pleistocene/early
Holocene archaeobotanical assemblages in the Near East
with present-day distributions of wild cereals shows a
good correlation. The regional variation in the archaeobotanical cereal assemblages and the ensuing domestication provide evidence that different cereal species
were domesticated independently in different areas. Some
sites were not situated near wild cereal habitats and a few
were located outside the limits of distribution, even accounting for moister climatic conditions. I argue here that
current models which try to explain the shift to farming
have tended to over-emphasize the effect of the Younger
Dryas climatic change. First, it would have had only a
minor effect on cereal availability. Secondly, agriculture
appears to have been established after the Younger Dryas.
Thirdly, there is no evidence for a single centre of origin;
agriculture arose in widely separated geographic and
climatic regions. And fourthly, agriculture depends on
stable climatic conditions which were not established
until after the Younger Dryas.
Keywords Wild cereals · Habitats · Domestication ·
Near East · Neolithic

Introduction
Availability of cereals is a key factor in the shift from
gathering to farming. A knowledge of the ecology of wild
cereals is essential for an understanding of the distribution
and hence availability of these plants in relation to arG. Willcox ())
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chaeological sites; however, information in the literature
is sparse and even recent publications, for example
Blumler (2002), are not based on first-hand field observations. Little distinction has been made between local
habitat preferences and regional distributions. What we
have are general distribution maps which can be misleading because they give only the geographical boundaries (Valkoun et al. 1998; Zohary and Hopf 2000) and do
not evoke the limitations brought about by edaphic and
climatic requirements. Past distributions may have shifted
because of climate change, with wild cereals spreading
during wetter conditions and retracting during periods of
aridity (Hillman 2000), but here again the steep climatic
gradients and preferences for soil types have been largely
ignored. Wild wheats and rye are calcifuge plants and are
excluded from large tracts of land within the limits of
distribution. Availability of wild cereals is at the core of
the determinist climatic model (Bar Yosef and BelferCohen 2002; Grosman and Belfer-Cohen 2002), yet adherents of this model have tended to ignore the habitat
requirements which affect their availability.
Current models also imply the concept of a centre with
a single rapid domestication event and outward radiation
of the domesticates. This model was developed in the
early 90s, but over the last 10 years archaeobotanical and
archaeological data have multiplied, putting some basic
assumptions into question. Recent evidence favours
polycentric evolution (Gebel 2004) with farming being
very gradually adopted across a wide area, with multiple
domestication events arising only after agriculture had
been established for several centuries. These conclusions
come largely from examination of archaeobotanical data
(see Table 1 and for site locations Fig. 1) from 17 Near
Eastern sites of the 10th millennium and earlier which
show that ancient cereals had a pattern of distribution
broadly corresponding with present-day distributions
(Fig. 2). From regional differences and in the ensuing
domestication events we can see that inhabitants chose
local cereals to take into cultivation and that this led to
independent domestication events (see also Nesbitt 2002;
Willcox 2002). This botanical data, along with new ar-
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Table 1 Data on cereal remains from Near Eastern sites dated to
the early 9th millennium b.c. and earlier where significant quantities of charred plant remains have been analysed. Presence/absence
of wild cereal finds indicate that ancient regional distributions were
similar to the distributions of present-day wild populations with the
exception of the middle Euphrates valley. Grey: Possible domestication at these sites. Black: Absence significant. Units = number
of samples, 1 g = single-grained, 2 g = two grained, numbers not in

brackets = absolute numbers of grains identified, numbers in
brackets = number of samples in which a taxon is present, p =
present, not quantified, * preliminary results from author’s unpublished data, **K. Tanno pers. com, *** for Aswad the newly
acquired (2004) AMS dates (GrA-25913, GrA-25915, GrA-25916,
GrA-25917) are used, these were obtained from emmer grains from
phase Ia and Ib of the 1973 excavations

chaeological evidence for the introduction of cereals to
Cyprus (Colledge, in Peltenburg et al. 2001; Willcox
2003a) during the mid 9th millennium b.c. and evidence
for complex societies on the middle Euphrates and south
eastern Anatolia were not available when the mainstream
hypotheses on the origins of agriculture were being developed during the early 90s.
For the nomenclature I have followed the traditional
classification for wheat and barley as defined by Zohary
and Hopf (2000, Tables 3, 5). This system does not follow
the modern grouping of biological species based on cytogenetic affinities, but it is generally used by archaeobotanists because it distinguishes between wild and domestic forms, a distinction which is not always possible in
archaeobotanical material from early agriculture sites.

Soil preferences

Present-day wild cereal habitats with particular
reference to their occurrence in northern Syria
and south eastern Anatolia

Rainfall

The following description is based on observations made
by the author during numerous field trips to the Near and
Middle East between 1972 and 2003.

Wild wheats and ryes are calcifuge plants. A look at the
geological map will help one locate wild wheat stands in
the Euphrates basin because they correspond with areas
with basalt bedrock or decalcified alluvial soils. Much of
the area is covered by Eocene and Palaeocene chalk
limestone which is unsuitable for wild wheats and ryes.
The more acid soils which support wild wheat are less
common and so the distribution of the wild wheat habitats
is very patchy, which means that they may not have been
locally available near the sites. Barley is tolerant of poor
calcareous soils and is therefore much more widespread
than the wild wheats, being found almost over the entire
region.

The strong climatic gradient in the Euphrates drainage
basin, where rainfall varies from north to south with
>600 mm of rain per annum in the north and only
<150 mm in the south (Helmer et al. 1998; Willcox and
Roitel 1998; Van Zeist and Bakker-Heeres 1984), is a
guide to how the wild cereals vary in their rainfall requirements. They extend across the area, with those least
tolerant of aridity occurring in the north and those most
tolerant of aridity further south. Mixed stands of Triticum
dicoccoides and T. boeoticum are to be found in the north
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Plant competition
Experiments in growing T. boeoticum thaoudar in
southern France (Willcox 1999) have shown that this
species (and it is probably true for other wild cereals)
cannot compete with perennial grasses and the dense
vegetation which develops in Mediterranean and moister
regions. So in the more temperate areas it is not climate
and soil conditions which limit wild cereals but competition from other plants. This in fact explains why wild
cereals can be grown under conditions of cultivation well
outside their natural habitats, because in this situation
competition from perennials is removed.

Present-day regional distribution of selected wild
cereals in the Near East

Fig. 1 Locations of Near Eastern sites dated to the 9th millennium
b.c. and earlier from which significant quantities of charred plant
remains have been analysed

on lower ranges of the Taurus, particularly the Karaca
Dag region. As one descends southward, rainfall becomes
less abundant and below the 400 mm limit T. dicoccoides
is no longer present and the two most drought-resistant
wild wheats, T. urartu and T. boeoticum, extend as far as
the Syrian/Turkish border and are found just east of Ain al
Arab on basalt soils in an area with 300–350 mm of rain
per year. Climate change would produce only minor shifts
in distribution due to the strong climatic gradients.
Hordeum spontaneum is the wild cereal best adapted to
arid climates. It extends much further south into the
Syrian steppe where it grows on the poor chalk soils of
the middle Euphrates in areas with 200–250 mm of rain
per annum. Where grazing is restricted, rich stands of
wild barley are to be found near Halula and Jerf el Ahmar
and it is not uncommon to find it occurring even further
south (Fig. 1). H. spontaneum was more widely available
than the wild wheats, extending into the more arid zone
but also into the Mediterranean region.
Temperature
Secale and Triticum boeoticum occur in the more
northerly areas and can be found up to 1500 m asl, tolerating colder conditions better than other wild cereals.
Hordeum spontaneum is the least tolerant of cool conditions, probably because it ripens earlier than the other
wild cereals. It has a more southerly distribution, particularly in the southern Levant where it is accompanied by
T. dicoccoides.

Having looked at the local habitats we can now turn to the
regional distribution. Figure 2 gives the distribution limits
of a combination of wild cereals in the Near East. This
map is based on maps provided by Davies (1985),
Valkoun et al. (1998) and Zohary and Hopf (2000) and on
my own field observations. In practice the morphological
distinction between Triticum boeoticum aegilopoides and
T. boeoticum thaoudar is not clear, because the development of one or two grains per spikelet depends to some
extent on environmental conditions. Thus the limits are
somewhat arbitrary. The archaeobotanical assemblages
(Table 1) coincide generally with the modern distributions, particularly if one takes into account the overlapping of the different species (Fig. 2); obvious exceptions
are the middle Euphrates sites. It is important to note, as
mentioned above, that in the case of the wild wheats this
distribution is by no means continuous and depends very
much on edaphic and climatic factors within the regional
limits given here. Wild rye distributions, which do not
appear on the map, are very limited in this area. They are
to be found at above 1000 m asl in the Karaca Dag of
south eastern Anatolia and at the same altitude on the
Jebel Druze in southern Syria.

Evidence for independent domestication events
for different species
Having examined the regional distribution of the wild
cereals, we can compare them to the archaeobotanical
finds. Table 1 gives finds of cereal grains from 17 sites
dating to the 9th millennium b.c. or earlier. Each area has
its own cereal assemblage and these assemblages coincide
with the present-day distributions of wild cereals described above. This suggests that past distributions on the
regional level were broadly similar to those of today.
Therefore it is not surprising that in the southern Levant
region, where the only wild cereals are Hordeum spontaneum and Triticum dicoccoides, we find evidence for
their domestication there, while Secale and T. boeoticum,
absent in the south, were domesticated in the north. H.
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Fig. 2 The approximate present-day distribution limits for primary
stands of a combination of wild cereals in order to show the
overlaps in the northern and southern Levant. The distinction between the limits of Triticum boeoticum. aegilopoides and T.b.
thaoudar is arbitrary because the separation of these two subspecies
is based on the number of grains per spikelet which may be partly
determined by the growing conditions. Stands of T. urartu occurring further north are not included. For the wheats this map gives
the approximate limits, but does not take into account local habitat
preferences. Within the limits suitable habitat conditions are rare,
so the wild wheat stands are infrequent

spontaneum and T. dicoccoides occur in both areas, and
indeed may have been domesticated more than once. The
regional differences provide unequivocal evidence for
multiple domestication events. The recent evidence from
DNA analyses of modern populations of barley and emmer tend to bear this out (Badr et al. 2000; Heun et al.
1997; Ishii et al. 2001; Ozakan et al. 2002; Salamini et al.
2002; Tanno et al. 2002; Thuillet et al. 2002).
Figure 3 gives a selection of sites where there is evidence for early domesticated cereals based on the rough
abscission scars of indehiscent ears, but as has already
pointed out, this can be problematical (Kislev 1992;
Nesbitt 2002); the lower edge of the abscission scar where
one can see the torn ragged surface does not survive on
the early Neolithic spikelet bases. The earliest known
examples are dated to the early 9th millennium b.c. Some
archaeobotanists have identified domestication on the
basis of the grains but this method is considered less reliable (Willcox 2004).
Taking each domesticate separately, non-dehiscent
forms of Triticum boeoticum aegilopoides (=T. monococ-

Fig. 3 Sites which have evidence of early morphological domestication identified from rough abscission scars which indicate the
presence of indehiscent ears. These sites are all dated to the 9th
millennium b.c

cum) appear in south eastern Anatolia during the 9th millennium b.c. This taxon was found to be dominant at Nevali ori (Pasternak 1998), (the material was examined by
M. Nesbitt and the author during the 1995 IWGP meeting
in Innsbruck), and has also been found at Tell el Kherkh
(Tanno 2004) and further north at Cafer Hyk (de Moulins 1997). On most early Neolithic sites T. monococcum is
a minor component and only later in Europe, Cyprus and
Central Asia does einkorn become a major cereal component. High frequencies of “einkorn” from Mureybet, Jerf el
Ahmar and Abu Hureyra are represented by T. boeoticum
thaoudar/urartu and or Secale sp. There is no evidence for
domestication from spikelet fragments at these sites.
However a domesticated two-grained diploid wheat appears much later in northern Syria at Tell Sabi Abyad (Van
Zeist and Waterbolk 1996) and Kosak Shamali (Willcox
2003b). The finds from Kosak Shamali are exceptional
because no grains from single-grained spiklets were found.
In conclusion, there is good evidence for a minimum of two
domestication events for the diploid wheats.
In the case of Hordeum spontaneum the situation appears more complex. The archaeobotanical evidence indicates that H. spontaneum is dominant at sites in the
southern Levant, for example at Netiv Hagdud (Kislev
1997) at the end of the 10th-early 9th millennia b.c. where
it was not domesticated, and at late 9th millennium b.c.
Jericho where it was domesticated. Farther north, large
amounts of rachis segments from sites in the Damascus
basin provide evidence for a progressive increase in do-
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mestic types. Results from Aswad I and II and Ramad, now
dated to between the early to mid 8th millennium b.c. and
the mid 6th millennium b.c., indicate that wild fragile rachis types were very gradually replaced by solid forms (for
new dating see Table 1). Of all the rachis fragments from
Aswad, 62.5% are wild, 26.6% domestic and 10.9%
unidentified. By the 6th millennium b.c. at nearby Ramad,
35.3% are wild, 48.8% are domestic and 15.9 are unidentified (van Zeist and Bakker-Heeres 1982). Allowing for
approximately 10% of basal internodes in wild populations
which do not shatter (Kislev 1992), the evidence from
these sites demonstrates a gradual in situ selection for a
solid rachis in H. spontaneum. The latter is rare or absent
from early sites in south eastern Anatolia. Farther east in
the Zagros area it is common, and the earliest domestic
forms appear not much later than in the southern Levant.
The distance between the two regions makes the possibility
of two domestication events all the more probable.
Evidence for in situ domestication of T. dicoccoides is
fairly strong at the site of ayn (Van Zeist and De
Roller 1994). The earliest levels do not have diagnostic
remains, but Triticum was identified. Spikelet fragments
from later 9th millennium b.c. levels are reported as domestic, and in terms of the grains Van Zeist states that in
the course of the occupation of the site, wild-type grains
were replaced by forms with a distinct domestic grain
morphology. 700 km further south, Aswad I has also
produced finds of domestic T. dicoccum. New dates obtained by AMS from levels Ia and 1 b at Aswad show it to
be contemporary with finds of domestic emmer from
Cayn (Table 1).
Secale sp was reported as domestic at Natufian Abu
Hureyra on the basis of a few plump grains (Hillman
2000), but the majority have a wild-type morphology. At
later sites in the area, for example Mureybet and Jerf el
Ahmar, the plump-type grains are absent; thus if there
was domestication in the Epipalaeolithic, it died out
rapidly, but Secale was domesticated later in the Neolithic
in Anatolia and later still in Europe.

Climate change and its effect on past cereal
distribution
Now that we have looked at the evidence for domestication events, we will examine the possibility of changes in
past distributions in the light of archaeobotanical finds of
wild cereals which do not coincide with today’s distribution and are to be found on sites situated in the arid steppe.
As we have seen, the present-day distribution of wild
cereals is limited by minimum annual rainfall. Climate
change during the period of the transition to farming in the
Near East could have altered the distribution limits. What
do we know about the effects of climatic change on the
vegetation in this area? The Allerød in the Near East is
generally considered to have been somewhat moister than
at present. This moist period was followed by the Younger
Dryas (dated by most authorities to between 10700 and
9600 b.c.), which represents a period of climatic deterio-

ration, and has been observed in many parts of the world.
For the Near East it can be recognised in lake bed pollen
diagrams from the Mediterranean zone at Ghab (Yasuda et
al. 2000) and at Hule (Baruch and Bottema 1999), but it is
not readily visible from lake data situated in the more
continental areas (Bottema 1995). Following the determinist model for the origins of agriculture, the climatic
deterioration of the Younger Dryas led to a reduction in
the distribution and availability of wild cereals which
produced the incentive for hunter-gatherers to start cultivating. However, hard evidence for a reduction in cereals
is meagre, and according to Bottema there is no evidence
for a decrease in cereal pollen during the Younger Dryas
in the Near East (Bottema 2002). Similarly, the archaeobotanical information, meagre as it is, does not show
any radical changes. For Abu Hureyra on the Euphrates,
Hillman (2000) suggests a reduction in wild cereals;
however, accompanying taxa such as Stipa, Amygdalus,
Quercus, and Pistacia persist, occurring before, during
and after the Younger Dryas, when we include identifications from Mureybet, Halan emi, and Jerf el Ahmar
(Hillman 2000; Roitel and Willcox 2000; Willcox 1996;
Willcox and Fornite 1999; Van Zeist and Bakker-Heeres
1984). This continuity would appear to indicate that this
period of climatic deterioration was not a catastrophic
event, and although it may represent cooler, less stable
climatic conditions, which did not lead to radical changes
in the vegetation cover. According to Hillman’s reconstruction maps of past vegetation (Hillman 2000), with the
onset of the Younger Dryas there would have been a retreat of wild cereals which would put Mureybet I and II at
a considerable distance from the nearest stands of wild rye
and einkorn which were found at this site during the
Younger Dryas. But how important were the changes in
distribution? The abrupt altitude (and hence climatic)
gradients and the soil requirements of wild wheats and rye
would mean that even a major climatic change would
result in only small horizontal shifts in the distribution
limits. If this is true of the middle Euphrates and south
eastern Anatolia, then in the Jordan valley shifts would
have occurred on an even smaller scale. The strong habitat
requirements of the wild wheats make it difficult to argue
in favour of the determinist model of reduced availability
brought about by climate change, when gatherers were
already gathering at some distance from the sites and
regularly changed collection areas due to inter-annual
variation in rainfall or over-exploitation.

Possible evidence for the transport of cereals
as demonstrated by finds outside present-day
distributions limits
Having attempted to assess the possible changes in the
distribution of wild cereals at the end of the Pleistocene/
beginning of the Holocene we can now examine cases of
cereal finds occurring outside present-day habitats. The
most obvious example is the introduction of founder crops
to Cyprus (Willcox 2003a; Peltenburg et al. 2001). On the
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mainland at three middle Euphrates sites, Abu Hureyra,
Mureybet and Jerf el Ahmar, Triticum boeoticum thaoudar and Secale sp. were found well outside their natural
distributions. The two most southerly sites are situated at
more than 100 km from present-day wild wheat stands,
and much further from those of Secale spp. Even with
optimal climatic conditions extending the limit southward, it is improbable that these cereals could have grown
locally due to the poor soils. As we have seen, even
during the arid Younger Dryas these cereals occur at the
site of Mureybet. It is possible that these wild cereals
grew nearer the sites when climatic conditions were favourable. Given cooler and moister conditions leading to
a lowering of vegetation zones, the nearest potential
habitat for wild wheat and rye may have been at Qara
Perguel Dah which is situated on the left bank of the
Euphrates about 20 km south of the Turkish border. This
massive basalt outcrop, rising to 694 m, is a likely candidate for late Pleistocene wild einkorn or even rye
stands. Further south still, between Dja’d and Jerf el
Ahmar, there is a small basalt lava flow near the village of
Serine which might also have been a favourable habitat.
But the chalk which covers most of the area provides very
thin poor soils which are extremely improbable habitats
for wild wheat or rye, even taking into account more
favourable climatic conditions. This leads us to the inevitable conclusion that the cereals used at the Natufian
site of Mureybet, which is contemporary with the
Younger Dryas, may not have been growing locally,
which is why researchers such as Cauvin (1994), Salamini
(2000), Van Zeist and De Roller (1994) and Willcox
(2002) have already suggested that these cereals may have
been imported or introduced from farther north.
Transport of raw materials across considerable distances is well known in the Near East, adding weight to
the argument that cereals were also transported. The Euphrates river, with its late 10th and early 9th millennium
b.c. sites such as Nevali Cori, Tell Ab’r (Willcox unpubl.), Dja’d, Jerf el Ahmar, Cheik Hassan and Mureybet located regularly along its course, is an obvious route.
Figure 4 gives the lines of exchange for various rare
materials, to which I have added cereals. The fact that it
was necessary to import was in itself an incentive to start
cultivating in favourable protected microhabitats near the
sites. Under cultivation when competition from other
plants is removed, cereals are more tolerant of climatic
and edaphic conditions.
As we have seen Hordeum spontaneum is the most
widespread wild cereal, being well adapted to arid conditions. This means that of the wild cereals, barley is the
least likely to have been transported. It is absent at
Natufian Abu Hureyra and only appears for the first time
on the middle Euphrates sites towards the end of the
Younger Dryas and then increases in frequency. There are
probably several factors involved in the appearance of H.
spontaneum. One is that climatic improvement could have
permitted its expansion. The second is that with cultivation, it was either introduced or it was brought into cultivation from the local flora.

Fig. 4 Lines of exchange as defined by the importation of raw
materials during the late Pleistocene/early Holocene in the Near
East. Recent finds of cedar wood charcoal from Aswad and Jerf el
Ahmar were identified by Pessin (2004)

In the southern Levant Triticum dicoccoides was found
at Aswad, situated in an area with less than 100 mm of
rainfall per annum. The nearest potential wild T. dicoccoides habitats are 40 km from the site. Whether agriculture was practised near the site would have depended on the
ability of the inhabitants to exploit the waters of the river
Barada or the Holocene lake. In the Jordan valley, sites like
Netiv Hagdud, Zad 2 (Edwards et al. 2001) and Jericho are
in very dry zones but only a few km from higher rainfall
areas due to the sharp climatic gradient on the Jordan valley
slopes. Thus in these areas, even with major climate
change, the limits of wild T. dicoccoides and the distance of
wild stands from the sites would shift only a few km.

Cultural complexity and incentives to cultivate
Until recently, evidence for socio-cultural complexity has
not been forthcoming for late Pleistocene/early Holocene
sites, with the exception of Jericho; but for recently excavated sites such as Jerf el Ahmar, Gbekli, and Nevali
Cori this is no longer the case. I will not go into the
archaeological data here, but refer the reader to original
sources (Schmidt 2003; Stordeur 2000, Stordeur et al.
2000). Social considerations such as the accumulation of
wealth, social stratification, ownership and exchange can
no longer be ignored as incentives to cultivate. A recent
and eloquent contribution to these aspects has been made
by T. Watkins (2004), who argues for the importance of
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the co-evolution of human cognitive faculties and culture
on the development of society. The question is, did these
social developments occur as a result of agriculture, or did
hunter-gatherers develop socio-cultural systems which
produced incentives to cultivate? This question is difficult
to answer because social and economic systems evolved
in an interdependent way. As we have seen, due to the
patchy occurrence of wild wheat habitats, many sites, at
least on the Euphrates, did not have wild stands in their
backyards. With increasingly complex village life and
regional rivalry for access to wild stands, the adoption of
cultivation near a village would be a distinct advantage.
Significantly the only late 10th/early 9th millennium b.c.
site which has no habitations and appears to be a major
ceremonial centre, Gbekli (Neef 2003; Schmidt 2003), is
situated within view of Karaca Dag, a basalt massif with
the most extensive stands of wild wheats and rye in south
eastern Anatolia. Perhaps the site of Gbekli represents
some kind of claim over this valuable region, whose resources may have supplied sites to the south situated on
the Euphrates.

Conclusions
The change from gathering to cultivation was a gradual
process (Kislev 2002). Hillman suggests that it had already
started on a small scale in the Natufian, and a knowledge
of planting may go back even farther. During the initial
stages early farmers may have been obliged to frequently
replenish their seed stocks from wild stands, which would
slow the domestication process. It is not until the end of
the 9th millennium b.c. that we see the appearance of wellestablished farmers with fully-fledged agriculture which
produced conditions favourable for the selection of domestic traits and in particular the indehiscent ear.
But a millennium earlier, at the end of 10th millennium
b.c., agriculture appears to have already started, probably
independently in at least two areas, one in the south eastern
Anatolia/middle Euphrates area, the other in the southern
Levant. While there is good evidence for a Natufian
homeland in the south, sites are rare in the north, although
there is evidence of origins in the north-east (Aurenche and
Kozlowski 1999). If we take into account the distances
between sites, for example M’lefaat (Savard et al. 2003) in
the east, Cayn in the north and Zad 2 in the south,
multiple origins appear to be a very real possibility. The
use of the term polycentric origins employed by Gebel
(2004) now appears more applicable than 15 years ago. As
for multiple domestication events, these are no longer in
doubt and it is probable that more will be identified as
DNA testing and archaeobotanical research progress.
The proximity of a perennial water source was the
main priority when choosing a settlement location, not the
proximity of wild cereal stands. Settlement sites are all
situated near a river, spring or lake, with the exception of
Gbekli. Due to the patchy distribution of the two wild
wheat species, many sites were situated at some distance
from the wild stands. In the case of the middle Euphrates

this distance may have been considerable, while in the
Jordan valley it was less. This meant that cereals were
transported. As socio-cultural systems became more
complex, there were obvious advantages in introducing
and cultivating wild wheats and rye near the sites. With
the beginning of the Holocene, climatic amelioration favoured agriculture and allowed the early farmers to plant
cereals under stable climatic conditions in areas where
previously they could not have grown. Thus cultivation
became the only viable subsistence option.
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