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R. A. HOVSEPYAN

ARCHAEOBOTANICAL FINDS OF SIX-ROWED
BARLEY (HORDEUM VULGARE) FROM THE
NEOLITHIC LAYERS (7™-6™ MILLENNIA B. C.)
OF THE ARATASHEN SETTLEMENT OF ARMENIA

The Neolithic site of Aratashen is at present known as the earliest
period settlement on the territory of the Republic of Armenia from where
we have archaeobotanical evidence of cultivated plants. Among the crops
found in the Neolithic layers of the site naked six-rowed barley (Hor-
deum vulgare L. subsp. vulgare convar. coeleste (L.) A. Trol.) and
emmer (Triticum dicoccum (Schrank) Schuebl.) dominate. Remains of
barley are represented as imprints of triplets, glumes and grains on
pieces of clay constructions and buildings, as well as with charred grains
- floated from [uel residues.

Snqubithywh (- W, Jdbgwpwpp quinnt (Hordeum vulgare) hiwpniuwpw-
bwlwil qpudnlip Swywupubh Unwipupbiih phwlupbinhh Ghnghpywh
2tipptiphg (4. . w. 7-6-pn hwquipwdywlbtp): Unwywbbh bbnhpjwi phw-
Yuipbinht Swywuypwih Swipuwbpnienibnud beplunudu hwypbh hbwgnygh
Jun pypwgnpdwlwl phwlwpbinhb t, npypbn welw GO Gwlwpnyyutiph yb-
pwpbpjw) hwpnwwpwiwywh hwupugpdwd pljwibbp: Stwdwjph bhn-
Ihejwl 2tpytinhg qubwd dwlwpnyubiph dte gipwlpnnud b fhgupunpe
dbplyuwhuaphly quppli(Hordeum vulgare L. subsp. vulgare convar. coeleste (L.)
A. Trof)) tw bphhwaphly gnphblp (Triticum dicoccum (Schrank) Schuebl.): Qw-
pnu dbwgnpnbibpp uyb Ywenygbtiph e phimpynibbbph piynplbph Ypw
hwubhlutiph, pthniubph, hwphlybbph npnadbtiph, hbgwybu bwk ogwubt-
nhg $inpugwd wdhuwgwd hwphlbbiph atiny bb:

Oscensn P. A. Apxeo6oTaHH4YeCKHe HAXOAKH WECTHPSJHOTO A4~
meHs (Hordeum vulgare) 3 HeoJHUTHYECKHX CJIOeB (7-6 TbIC.
I. H.3.) ApaTamenckoro nocejsenusi Apmenun. Heonutuueckoe no-
cesiene AparalueH sB/iseTcs NoKa ApeBHeHW UM NaMATHUKOM B Pecny6-
auke APMEHHA, Tlle eCTb 4YeTKO 3a(hHKCHPOBAHHbBIe apXeoGOTaHH4EeCKHE
CBEIeHHS 0 BO3/eJbIBAHHH KY/IbTYPHbIX pacTeHHH. Cpeld HaXOLOK KyJb-
TYPHbIX PAaCTEHHH U3 HEOJHTHYECKHX CJIOEB MECTOHAXOXKIEHHS NOMHHH-
PYIOT 20403epHoLE MHO20PATHbLL Aumens (Hordeum vulgare L. subsp.
vulgare convar. coeleste (L.) A. Trol.) u nwenuya dsysepuanxa (Triti-
cum dicoccum (Schrank) Schuebl.). OctaTku suMeHs npencTasieHbl
OTneYaTKaMH KOJIOCKOB, YellyH, 3epeH Ha KYCKaX IJIHHAHBIX KOHCTPYKLHE
W CTPOEHHH, a TaKXKe B BHIe OOYI/IeHHbIX 3ePeH H3 0YaroB, MONYYeHHBIX
C MOMOLUBIO (hIOTALMH.

The Neolithic settlement of Aratashen is located 1.5 km
to the southwest of Vagharshapat (Echmiadzin; the Ararat
valley), close to the village with the same name. The site is
situated on the right bank of the Kassakh River, at an alti-
tude of 852 m above sea level (Fig. 1).
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Fig. 1. The locality of the
Aratashen Neolithic settlement

Ameliorative works destroyed the surface of the settle-
ment. The settlement has cultural layers up to 2.5m deep
(Badalyan et al., 2002). The cultural layers of settlement
are divided to 2 — upper and lower levels (from present

surface down to 0.7—1 m depth and from 0.7-1 m to 2.5 m
depth). Radiocarbon data indicate that the upper chrono-
logical limit of the lower level is 5800-5500 B. C. (Ly2268,
Ly2259).

Archaeobotany of the lower layers of Aratashen were
studied in 2003-2004.

Aratashen site is at present known as the earliest period
settlement in Armenia where was discovered archaeobotanical
evidence of cultivated plants. Inside of the archaeobotanical
finds from the site are quantitatively dominated by naked
six-rowed barley — Hordeum vulgare L. subsp. vulgare
convar. coeleste (L.) A. Trof. (=Hordeum vulgare L. subsp.
vulgare var. nudum) and emmer — Triticum dicoccum
(Schrank) Schuebl. The remains of barley are represented
by empty imprints of broken glumes, complete triplets, bases
of triplets and imprints of grains with charred remains — on
the pieces of clay constructions and buildings, as well as
with charred grains floated from hearths.

In the clay constructions (ovens and/or reservoirs), sun
dried mud bricks and daub of the walls of dwellings (Fig. 2)
remains of barley are accompanied with imprints of spike-
lets and glumes of emmer (Triticum dicoccum; cereal), cap-
sules of desert alyssum (Alyssum desertorum Stapf; weed),
legumes of small-seeded lentil (Lens culinaris Medik. subsp.
microsperma (Baumg.) Bar.; pulse), sometimes — capsules
of false-flax (Camelina microcarpa Andrz.; cruciferous oil-
crop) and legumes of bitter vetch (Vicia ervilia (L.) Willd.;
pulse). The imprints of those glumes, spikelets, triplets,’
capsules and legumes were mainly empty, but they some-
times include charred grains and seeds, which are acciden-
tally incorporated into clay.

Fig. 2. Some structures and
buildings (walls) from the
Neolithic layers of the
Aratashen settlement
(structures Ne 21, 22, 24,
25, 26, 31).

By flotation of fuel residues (Fig. 3) were detected grains
of naked six-rowed barley and emmer, seeds of small-seeded
lentil, as well as seeds of Bolboschoenus maritimus (L.)
Palla (wetlands’ plant), Chenopodium sp., Amaranthus sp.
(weeds).

Fig. 3. Hearth (F13) from the
Neolithic layers of Aratashen
settlement.

Some small, mineralized pieces of an herbivore’s copro-
lite were also found in the fireplaces.

All plants found from at lower level of the Aratashen
settlement are edible (have edible seeds or fruits; Hillman,
Colledge, Harris, 1989).

Description of the finds of barley. Rachis tough, its
remains (imprints) consist of up to 5—6 internodes. Intern-
odes 2.5—3.1 mm length, 0.9 mm width in the bottom, 1.6—
1.8 mm width at the top.

Triplet with three spikelets, in average 15 mm length,
13 mm breadth. Middle grains in glumes 11-15 mm length,
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3.8—4 mm breadth, lateral grains in glumes slightly bent
and asymmetrical (Fig. 7) — 9 mm length, 3—3.5 mm breadth.

Internal (ventral) flower-glumes with furrow; external
(dorsal) flower-glumes with 3 longitudinal edges on dorsal
side: central and 2 marginal (the external flower-glumes of
barley have also 2 lateral edges, which are not represented
on the fractures of imprints).

Charred grains naked, narrowly ellipsoid, ellipsoid, nar-
rowly egg-shaped or egg-shaped (the middle part of the last
form swollen as a result of carbonization), (3.75-)5.09
(=7.35) mm length, (1.95-)2.86(—=4) mm breadth and
(1.25-)2.02(-3.25) mm thickness; slightly dorso-ventral com-
pressed, widest in the middle, sometimes in the lower half,

thickest in the middle; grains more narrow on the upper

half; apex narrow, rounded or truncated, thinner than the
base; dorsal site more convex than the ventral; on some
grains are visible 2 dorsal marginal fine edges, which spread
from the base to the apex, distance between those edges 1—
1.6 mm in the middle of grain, on dorsal site of some samples
is visible the central longitudinal strip, too; ventral furrow
of the grains have (0.25-)0.37(-0.63) mm width in the
middle, it stays narrow near the apex and base. On the
surfaces of well preserved grains visible longitudinal linear-
ity. Surface of some grains cross-shriveled.

Germ egg-shaped, (0.88-)1.22(—1.88) mm length,
(0.85-)1(~1.38) mm breadth.

Fig. 4. Imprint of triplet of naked six-rowed barley (Hordeum vulgare
L. subsp. vulgare convar. coeleste (L) A. Trol.; str. K06).

Polymorphy of grains is caused by heteromorphy of them
inside the triplets (the lateral grains are considerably smaller,
asymmetrical and narrow), as well as by various types of
thaphonomy. As a result of cooked grains become more or
less swollen, have puffings (usually apical, Fig. 7) and some
details of surface eliminated. Part of grains broken on mar-
gins and lack germ.

Barley remains from building clay — imprints of empty
triplets (Fig. 4), bases of triplets, broken glumes, as well as
imprints with charred naked grains belong to naked six-
rowed barley — Hordeum vulgare L. subsp. vulgare convar.
coeleste (L.) A. Trof. (Table 1; Fig. 5, 6). Imprints and

2mm

Fig. 5. Imprint with charred grain of naked barley (UF 320):
a — the ventral side, b — the dorsal side

charred remains of grains are certainly naked and encoun-
tered rarely. Empty triplets, internodes with bases of glumes
and broken in the base glumes are typical for the naked
six-rowed bari : and can be products of trashing (Yanu-
shevich, 1976). Awns are absent in archaeobotanical mate-
rial: maybe awns were broken because of trashing or the
studied barley was awnless. The presence of imprints of
rachises with 4-6 internodes proves that rachis was tough.
The sizes of the internodes match that studied barley had
lax spikes (in our case proximally 13 internodes per 4 cm
rachis; Gandilyan, 1980).

Table 1. Imprints and charred remains of naked
six-rowed barley from the clay constructions of the
Neolithic layers (7""—6'" millennia B. C.) of the
Aratashen settlement.

Location Hordeum vulgare L. subsp. vulgare
convar. coeleste (L.) A. Trof.

Ne Imprints (Pieces of ears, The number of
complete triplets, bases of charred grains
triplets, glumes and/or rachis)  from imprints
UF 237 + -
UF 273
UF 318
UF 320
UF 324
Str. KOl
Str. K02
Str. K06
Str. K09
Str. 3
Str. 19
Str. 24
Str. 25
Str. 26
Str. 31
Str. 34
Total

1
1
1
3
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Fig. 6 Charred grain of naked barley from imprint (str K02).
a — the ventral side, b — the dorsal side, ¢ = the lateral side

Part of the charred grains from the hearths is relatively
smaller, asymmetric and narrower, which proves that they
belong to six-rowed barley. Floated from the hearths charred
grains chiefly have well preserved surface, but lack even re-
mains of flower-glumes. That phenomenon allows us to pro-
pose that the floated grains (or part of them) also belong to the
naked six-rowed barley — Hordeum vulgare L. subsp. vulgare
convar. coeleste (L.) A. Trol. (Table 2).

The quantity of impressions of barley remains varies from
some imprints up to 50 per [ liter sediment. The grains are
very rare in clay and always represented as impressions of
grains or triplets with charred remains.

Table 2. Finds of charred grains of naked
six-rowed barley detected during flotation of
the Neolithic layers (7'"—6" millennia B. C.) of
archaeological sediments of the Aratashen.

Locality Hordeum vulgare L. (naked)
Ne The volume of floated The number of grains
sediments (liter)

F13 o 40 4
Str. 48 20 6
UF 341 30 ’ 4
UF 291 50 3
UF 294 20 I
Total 160 o 78

The naked barley was mainly used for food (Zohary,
Hopl, 2000) and was the one of the general crops in the
Aratashen. In the Near East archaeological sites in which
the naked six-rowed barley predominates, it tends to be
7", 6" millennia B.C. (Zhukovski, 1971; Kislev, 1992).

The naked six-rowed barley in Armenia is known also
from the Eneolithic period (Shengavit), the Urartian period
(Karmir-Blur, etc.) and from the Bronze Age. The men-
tioned barleys were also awnless, but had spherical grains
unlike to barley from the Aratashen. The naked barley at
present doesn’t grow in Armenia, and the six-rowed forms
are grown now exclusively under moist conditions. More
large distribution of the six-rowed barley in the past caused

by more moist climatic conditions of Armenia in the above-
mentioned periods (Tumanyan, 1948; Gandilyan, 1997).

From the upper level of Aratashen Hordeum vulgare L.
was identified by G. Willcox (in preparation).
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Fig. 7. Charred lateral (right)
grain of naked barley from
imprint (UF 273, str. 19):

a — the ventral side,

b — the dorsal side.
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