KVASNY PRUM.
58 /2012 (7-8)

215

Historie jecmene setého (Hordeum vulgare) ve stredni Evropé podle archeobotanickych nalezu

Historie jeCmene setého (Hordeum vulgare) ve stiredni Evropé
podle archeobotanickych nalezia

History of Barley (Hordeum vulgare) in Central Europe according
to Archaeobotanical Findings

TEREZA SALKOVA!, JAROMIR BENES!2, VERONIKA KOMARKOVA!, ZDENEK VANECEK!

! Jihogesk4 univerzita v Ceskych Budgjovicich, Pfirodovédecka fakulta, Laboratof archeobotaniky a paleoekologie, Branisovska 31,
370 05 Ceské Bud&jovice / University of South Bohemia in Ceské Budéjovice, Faculty of Science, Laboratory of Archaeobotany and
Paleoecology, Branisovskd 31, 370 05 Ceské Budéjovice
e-mail: terezasalkova@seznam.cz

2 Jiho&eska univerzita v Ceskych Bud&jovicich, Filozoficka fakulta, Archeologicky tstav, BraniSovska 31a, 370 05 Ceské Bud&jovi-
ce / University of South Bohemia in Ceské Budé&jovice, Faculty of Philosophy, Institute of Archaeology, BraniSovskd 31a, 370 05
Ceské Budéjovice
e-mail: benes @prf.jcu.cz

Salkova, T. — Benes, J. — Komarkova, V. — Vanééek, Z.: Historie jeémene setého (Hordeum vulgare) ve stredni Evropé podle archeo-
botanickych nalezli. Kvasny Prum. 58, 2012, ¢. 7-8, s. 215-227.

Clanek popisuje v kontextu vyvoje zemédélstvi a krajiny Sifeni a vyuzivani jeémene v obdobi pravéku a raného stfedovéku. Jadrem
sledovaného tGzemi je stfedni Evropa, ale i jiné oblasti Evropy. Na zakladé rozboru archeobotanickych nalezl jeément Ize sledovat zaji-
mavou historii této klicové plodiny od dob jejiho zavedeni do sortimentu péstovanych rostlin v neolitu az do nastupu vrcholné stfedoveké
ekonomiky. Jeémen byl v dobé nejstarsSiho zemédélstvi ve stfedni Evropé okrajovou obilninou, postupné vSak jeho ¢etnost a vyznam
stoupa.

Salkova, T. — Benes, J. — Komarkova, V. — Vané&ek, Z.: History of barley (Hordeum vulgare) in Central Europe according to ar-
chaeobotanical findings. Kvasny Prum. 58, 2012, No. 7-8, p. 215-227.

This paper describes distribution and use of barley in prehistory and the Early Middle Ages in the context of the development of agri-
culture and landscape. Study focused on Central Europe, but also other European areas. Based on the analysis of archaeobotanic fin-
dings of barley, an interesting history of this key crop can be traced — from the introduction of barley into the package of grown plants in
the Neolithic period to the commencement of the top medieval economy. In the period of the oldest farming, barley was only a marginal
cereal in Central Europe, however, its frequency and importance gradually rose.

Salkova, T. — Bene$, J. — Komarkova, V. — Vanééek, Z.: Die Geschichte der Gerste (Hordeum vulgare) in der Mitteleurope nach
archaobotanischen Funden. Kvasny Prum. 58, 2012, Nr. 7-8, S. 215-227.

Im Rahmen der Landswirtschaft- und Landschaftsentwicklung beschreibt der Artikel die Verbreitung und Ausnutzung der Gerste in der
Urzeit- und Fruhmittelalterperiode. Der Kern des verfolgten Gebietes wurde die Mitteleuropa und die andere Gebiete Europas. Auf Grund
der Analyse der archdobotanischen Gerstenfunden ist es moglich die interessante Geschichte dieser Schllisselpflanze im Zeitbereich
von Neolit bis zum Eintritt des Hochmittleralters ihre Einflihrung ins Sortiment von Kulturpflanzen zu verfolgen.

In der altesten Zeit der Landswirtschaft in der Mitteleuropa gehérte die Gerste zu den marginalen Pflanzen, ihre Haufigkeit und Bedeu-

tung nimmt jedoch mit der Zeit allmé&hlich zu.
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uvob

Zpusob vyuzivani jednotlivych druht obilnin se od doby jejich do-
mestikace (Zohary, Hopf 2000) v pribéhu evropského pravéku mé-
nil. Ackoliv se v jednotlivych epochach proménovala celkova sklad-
ba péstovanych plodin, je€émen se ze sortimentu uzitkovych rostlin
nikdy neztratil: vzdy tvofil soucast portfolia uzitkovych rostlin po¢i-
naje neolitem a kon¢e sou¢asnosti. Lisily se vSak zplsoby obdéla-
vani poli, sklizné, zpracovani i zplisob vyuzivani rostlin, a to nejen
v pribéhu ¢asu, ale i v jednotlivych regionech. Tyto odli$nosti mo-
hou byt podminény mnoha faktory, které se archeologicky jen ob-
tizné interpretuji. Obecné lze predpokladat, e zésadni vliv
na strukturu péstovanych plodin maji klimatické poméry, kvalita
pud, regiondlni tradice a kulturni a socialni zvyklosti v rdmci social-
ni jednotky.

Je¢men je obilninou, ktera poZaduje vihéi klima a zaroven snasi
horsi kvalitu plid. Diky kratké vegetaéni dobé& mu nevadi méné pfiz-
nivé klimatické podminky (Kihn 1984), a v sortimentu péstovanych
rostlin jej lidé v daném regionu mohli ¢astéji péstovat v méné pfizni-
vych obdobich.

Keywords: barley, archaeobotany, prehistory, the Early Middle Ages,
agriculture

INTRODUCTION

The use of the individual cereals changed from the days of their
domestication (Zohary, Hopf 2000) during prehistory in Europe. Al-
though the total collection of grown plants altered in the individual
epochs, barley has never disappeared from the collection of utility
plants: it has always been a part of the portfolio of utility plants since
the Neolithic to the current days. However, manners of soil cultiva-
tion, harvest, and processing and way of plant utilization differed not
only in the course of time but also in the individual regions. These
differences can be conditioned by many factors and their archaeo-
logical interpretation is difficult. Generally, we can assume that the
structure of grown plants was affected principally by climatic condi-
tions, soil quality, regional traditions and cultural and social customs
within a social unit.

Barley is a cereal that requires a wetter weather but on the other
hand it is tolerant to worse soil quality. Due to a short vegetation pe-
riod it can stand less favorable weather conditions (Kihn 1984), and
within the collection of grown plants, people could grow it under less
favorable conditions in the given region.
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Obr. 1 Obilky Sestifadého jeémene z rané
stfedovékého sidlisté ve Statenicich. Rekon-
strukce polohy obilek v klasku — stfedova
soumérna obilka a ,deformované“ obilky
krajni (foto V. Komarkova) / Fig. 1 Cary-
opses of six-row barley from the early medi-
eval settlement in Statenice. Reconstruction
of the position of caryopses in the spikelet —
the central symmetrical caryopsis and outer
“deformed” caryopses (foto V. Komarkova)

V8echny formy je€mene jsou diploidni. Je€meny délime podle
morfologie klasu do dvou hlavnich skupin: dvoufady (Hordeum dli-
stichum) a Sestifady (H. vulgare sensu stricto). Plany je€men je
dvourady, zatimco jeho domestikované formy mohou byt dvouradé
Ci Sestifadé. Rozdily mezi dvoufadym a Sestifadym jeCmenem zpU-
sobuji pouhé dva geny: Vrs1 a Int-c (Murphy 2007). Sestifady je¢-
men (obr. 1) ma vétsi produkci zrn, dvoufady ma naopak vétsi jed-
notlivé obilky.

V evropském pravéku se oba typy vyskytuji v nahé i pluchaté for-
mé. Vyznam nahych je¢menu zacal ve stfedni Evropé postupné upa-
dat v dobé bronzové (2000-750 pf. n. I.) (Hajnalova 1993). Ve vétsi
mife se naposledy vyskytovaly v mlads$i dobé bronzové (1250-900
pf. n. I.) (Ko¢ar 2003), ovéem ojedinélé nalezy nahého je€mene
(obr. 2) nejsou v jednotlivych pfipadech vzacné ani v obdobich mlad-
Sich. Nahy dvourady je€men se zfejmé objevuje az v raném stfedo-
véku (500—-1200 n. I.) (Hajnalova 1993). | z hlediska uziti se obé for-
my jeCmene pravdépodobné liSily. Naha forma mohla byt mleta
na mouku; pluchata forma (obr. 3) se mele obtiznéji a mouka je méné
kvalitni (Ko¢ar 2003). Vhodné vlastnosti je¢émene mohly byt snadno
vyuzity k vyrobé alkoholickych napoju, pfimé doklady pro kvaseni
je€mend v pravéku vSak dosud nemame (Hajnalova 1989), i kdyz
pfima produkce alkoholickych napojt v evropském pravéku je bio-
chemicky dolozena (Isaksson et al. 2010). Prokazané je i vyuzivani
obou forem jeEmene jako krup (Bernardova et al. 2010; Kocar, Dres-
lerova 2010). V archeobotanické praxi je vSak mnohdy pro degradaci
obilek nemozné urcit konkrétni formu je¢mene, a v dlisledku toho ani
pomeéry jednotlivych forem na dané lokalité ¢i v regionu. Rekonstruo-
vat pfesné Sifeni jednotlivych forem je¢mene pro stfedni Evropu ar-
cheobotanicka data doposud neumozuiji.

All barley forms are diploid. Based on the ear morphology, barleys
are split into two main categories: two-row barley (Hordeum dis-
tichum) and six-row barley (H. vulgare sensu stricto). Wild barley is
two-row while its domesticated forms can be either two-row or six-
row. The differences between the two-row and six-row barley are
caused by only two genes: Vrs1 and Int-c (Murphy 2007). The six-row
barley (Fig. 1) has bigger grain production, the two-row, on the other
hand, has bigger individual caryopses.

In prehistoric Europe, both the types occurred in naked and hulled
forms. The importance of naked barley in Central Europe began to de-
cline gradually during the Bronze Age (2000-750 BC) (Hajnalova
1993). To a higher extent, it occurred for the last time in the Late Bronze
Age (1250-900 BC) (Koc¢ar 2003). However, isolate findings of naked
barley (Fig. 2) are not rare in individual cases not even in the younger
periods. Naked two-row barley apparently only appears in the Early
Middle Ages (500-1200 AD) (Hajnalova 1993). Both the barley forms
could differ in terms of their use. The naked form was probably milled
for flour; milling of the hulled form (Fig. 3) is more difficult and flour is of
lower quality (Ko¢ar 2003). Barley properties could be used for produc-
tion of alcoholic beverages but no direct evidences about fermentation
of barley in prehistory exist (Hajnalova 1989) although direct production
of alcoholic beverages in European prehistory has been biochemically
documented (Isaksson et al. 2010). The use of both barley forms as
pearls has also been proven (Bernardova et al. 2010; Koc&ar, Dreslero-
va 2010). However, in the archaeobotanical practice, due to caryopses
degradation, it is often impossible to determine the particular barley
form and thus shares of the individual forms in the given localities or
regions. The archaeobotanical data do not allow exact reconstruction
of the distribution of the individual barley forms in Central Europe.
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Obr. 2 Obilka nahého je¢mene, mladsi doba bronzova, Bfeznice
u Bechyné (podle Salkova 2010) / Fig. 2 Caryopses of naked barley,
Late Bronze Age, Breznice near Bechyné (after Salkova 2010)

Obr. 3 Obilka pluchatého jemene, mladsi doba bronzova, Bfeznice
u Bechyné (podle Salkova 2010) / Fig. 3 Caryopses of hulled barley,
Late Bronze Age, Breznice near Bechyné (after Salkova 2010)
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K potravnim G¢eliim slouzilo obili v rGznych fazich zralosti. Na po-
Catku zralosti se dalo konzumovat bez Uprav nebo prazit. Prazené
zrno Ize pozivat déle neupravované, ale i skladovat a zpracovavat.
| zplsoby prazeni se liSily: pro neolit pfedpokladame prazeni nad
pfimym ohném bud pfimo na poli, nebo v zazemi sidlisté. Zralé obili
pfimo konzumovat nelze, je nutna jeho tepelna uprava. Mozné je
opét prazeni. Znacna ¢ast zrn se drtila na krupici ¢i na jemné;jsi mou-
ku pomoci ruénich kamennych drtidel (spodni kamenna deska, vrch-
ni ovalny kamen) (Beranova 1980). Na pravekych sidlistich mame
doklady viceucelovych peci, ve kterych bylo mozné z mouky péct
placky (ptvodné nekvaSeny chleba), pfipadné vafrit kase.

Z hlediska archeobotaniky jsou nejvyznamnéjsi ty vyrobni postu-
py, pfi nichZz zrno nebo jiny rostlinny material pfichazi do kontaktu
s ohném (prazeni a peceni). Zuhelnaténi je totiz v naSich podmin-
kach nejc¢astéjSi moznosti uchovani obilnin, studovanych analyzou
rostlinnych makrozbytkd. Dulezitou informaci nam tak pfinaseji vypl-
né ruznych peci nebo nalezy samovznicenych nebo spélenych za-
sob obili. V nasledujicim textu se podivdme detailné na jednotliva
obdobi stfedoevropského pravéku a na pozici je€mene — jedné z roz-
hodujicich plodin vyzivy €lovéka.

JECMEN V NEJSTARSIM ZEMEDELSKEM
PRAVEKU EVROPY

Krajina stfedni Evropy byla v dobé pocatkd neolitu (od roku 5500
pF. n. |.) pfevazné zalesnéna, protnuta ostrlvky primarniho bezlesi.
Nejstarsi neolitické osidleni vyuZivalo nezalesnénych travnatych
ploch k zakladani stabilnich sidel se zemédeélskym zazemim (Bene$
2004; LoZzek 2011; Sadlo et al. 2005; souhrnné k neolitu Pavld, Zapo-
tocka 2007). Dobytek pravdépodobné kosaroval polni plochy po
sklizni i ty lezici ladem, pésl se i v prosvétlenych lesich s prfevahou
dubu a dalSich u$lechtilych dfevin. V dusledku nového zpusobu vyu-
zivani krajiny primarni bezlesi plynule pfechazelo v bezlesi druhot-
né, sekundarni, které se zacalo postupné vyrazné rozSifovat, coz
bylo patrné jak z archeologického obrazu husté sité vznikajicich ze-
meédeélskych sidlist, tak z vyrazného narustu apofytickych plevelli
v archeobotanickych souborech neolitu (Kreuz, Shaffer 2011).

Nazory na charakter stfedoevropského neolitického zemédeélstvi
nejsou jednoznaéné. Starsi vyklady pfedpokladaly (Beranova 1980)
extenzivni formu zemédélstvi s €astou rotaci poli. Podle novych vy-
zkumU se v8ak zdd, Zze zékladem zemédélstvi pravdépodobné bylo
intenzivni obdélavani malé plochy, tzv. zahradni kultivace (Pokorny,
Dreslerova 2007, Bogaard 2004). Zemédélstvi a jeho vyvoj zachycu-
ji v archeologii nejriznéjsi typy artefaktu, zpravidla vodou konzervo-
vané zbytky dfevénych brazdi¢u a lopat, dfevénych i parohovych
kopacl a motyk (Beranova 1980). Samotné sklizeni obili dokladaji
pak srpové Cepelky (Bogaard 2004),
ale i celé srpy a Zaci noZe (Bene$

Corn served for food purposes in various phases of ripeness. At the
beginning of ripeness it could be roasted or consumed without treat-
ment. Roasted grain can be used without further treatment but it also
can be stored and processed. The roasting methods also differed: in
the Neolithic we assume roasting over direct fire on a field or in the
settlement. Ripe cereal grain cannot be consumed directly; it must be
thermally treated, e.g. roasted. A considerable part of corns were
ground to pearls or finer flour using hand stone crushers (bottom
stone plate, upper oval stone) (Beranova 1980). From archaeological
sites, evidences of multifunctional furnaces exist, here flat bread
(originally non fermented bread) or gruels could be made from flour.

In terms of archaeobotany, the most important techniques are
those where corns or other plant materials got in contact with fire
(roasting and baking). Charring is the most frequent possibility how
corns were preserved, they are studied with the analysis of plant
macro-residues. Important information is obtained from fillings of
various furnaces or findings of spontaneously ignited or burned corn
stocks. In the text below, we are going to describe in detail the indi-
vidual periods of prehistoric Central Europe and position of barley —
one of the crucial crop of human diet.

BARLEY IN THE OLDEST AGRICULTURAL
PREHISTORY IN EUROPE

At the beginning of the Neolithic (from 5500 BC), the landscape of
Central Europe was prevailingly wooded with islands of primary
woodless area. The oldest Neolithic settlements used the woodless
areas for foundation of stable settlements with agricultural back-
ground (Bene$ 2004; LoZek 2011; Sadlo et al. 2005; summarily
about the Neolithic Pavl(, Zapotocka 2007). Livestock probably ma-
nured field areas after harvest and also idle areas, it grazed in open
woods with the dominance of oats and other cultured trees. A new
way of using the primary woodless landscape gradually led to its
transformation into a secondary woodless area, which began to
spread considerably as documented both by the archaeological pic-
ture of dense network of originating farming settlements and a sig-
nificant increase in apophytic weeds in the archaeobotanical sets
assemblages of the Neolitic (LBK) period. (Kreuz, Shaffer 2011).

The assessments of the character of Neolithic farming in Central
Europe are not uniform. Older explanations presumed (Beranova
1980) an extensive form of agriculture with a frequent field rotation.
New explorations, however, suggest that farming was probably
based on intensive cultivation of small plots, a so-called garden cul-
tivation (Pokorny, Dreslerova 2007, Bogaard 2004). Farming and its
development is reflected in archaeology by the most various types of
artifacts, usually by water preserved remnants of wooden furrowers
and shovels, wooden and horn dig-
gers and hoes (Beranova 1980).

1984). Kamenné Stipané Cepelky se
zasazovaly do obloukovité nasady.
Casti Gepelek, které z ni vyénivaly,
ziskaly kfemicity leskly povrch. Ten
ukazuje, ze Cepelka pfichazela dlou-
hodobé do kontaktu s obilnymi stébly,
ktera jsou na kremicitany bohata
(obr. 4). Sklizef probihala pravdépo-
dobné technikou tzv. hrstovani — od-
fezavani svazku stébel (Beranova
1980).

Predpoklada se, ze v severni ¢asti
Karpatské kotliny se zformovala ko-
lem roku 5500 pf. n. I. na zakladé in-
terakci mezi mistnim mezolitickym
osidlenim a neolitem star¢evského
komplexu nejstarsi stfedoevropska
kultura s linearni keramikou (Banffy
2004). Rozsiteni této kultury, znamé
v literatufe pod zkratkou LBK (z ném-
¢iny Linearbandkeramik), miZzeme do
znaéné miry geograficky provazat 0

Grain harvest itself is documented by
sickle blades (Bogaard 2004), com-
plete sickles and cutting knives
(Bene$ 1984). Stone chipped blades
were fixed to bow handles.

Some blades acquired glossy sur-
face suggesting that blades got to
contact with silica-rich stems of cere-
als (Fig. 4). Harvest was presumably
carried out with a so-called handful
technique — cutting off a bunch of
stems (Beranova 1980).

Itis assumed that around 5500 BC,
the oldest Central European Linear
Pottery Culture developed in the
northern part of the Carpathian Basin
from the interactions between the lo-
cal Mesolithic occupation and Neo-
lithic Staréevo complex (Béanffy
2004). Geographically, the spread of
this culture, known in the literature
under the abbreviation LBK (from

5cm

s biomem stfedoevropského opada- [ L 1
vého lesa v dobé holocenniho klima-

German: Linearbandkeramik), can
be largely associated with the decid-

tického optima. V prabéhu neolitizace
Evropy se stary pfedovychodni neoli-
ticky soubor domestikovanych rostlin
i role je€mene v tomto souboru uzitko-

Obr. 4 Kamenné srpové ¢epelky (Radcice; Praha-Stodllky;
podle Pavll, Zapotocka 2007) / Fig. 4 Stone sickle blades
(Radcice; Prague-Stodulky; after Pavld, Zapotocka 2007)

uous wood biome in Central Europe
in the period of the Holocene climatic
optimum. During the Neolithization of
Europe, the old Near-East Neolithic
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vych rostlin ménily (obr. 5) (podle Kreuz et al. 2005 upravil Benes$
2008a; Benes 2008b). JeCmen pronikl jako pevna soucast neolitické-
ho ,bali¢ku” kulturnich rostlin az do Karpatské kotliny, avSak jeho na-
lezy v zapadni ¢asti stfedni Evropy jsou velmi sporadické, a tak malo
¢etné, Ze jeCmen sety fada badatelti nepovazuje za stabilni soucast
nejstarsiho souboru péstovanych rostlin kultury s linearni keramikou.
Nicméné je vzacné v archeobotanickych souborech registrovan.

Spektrum péstovanych uzitkovych rostlin v ¢asném neolitu stfedni
Evropy se skladalo z pSenice jednozrnky (Triticum monococcum),
dvouzrnky (T. dicoccum), hrachu (Pisum sativum), ¢o¢ky (Lens culi-
naris), Inu (Linum usitatissimum), maku (Papaver somniferum) (za-
padni LBK) a je€émene (Hordeum vulgare). Lze jej srovnavat s neoli-
tem jizniho Balkanu a Recka, ve kterém jsou ale znatelng
zastoupeny druhy lusténin jako vikev ¢ockova (Vicia ervilia), cizrna
(Cicer arietinum) a hrachor sety (Lathyrus sativus) (tab. 1) (Zohary,
Hopf 2000). Nahé psSenice a nahy jeCmen se objevuji jako bézné
obilniny béhem stfedniho neolitu (Bogaard 2004).

Pokud se podivame blize, na nékolik dosud velmi malo €etnych ar-
cheobotanickych souborl z prostiedi ¢eské skupiny kultury s linearni
keramikou, pak Ize konstatovat, Ze je v nich je€men sety sice pfito-
men, ale spiSe, ve srovnani s pSenici jednozrnkou a dvouzrnkou, jako
okrajova pfimés (Kreuz et al. 2005). V souhrnné studii uvadéji Kocar
a Dreslerova (2010), Ze na 26 % archeobotanicky zkoumanych neoli-
tickych lokalit v CR byl je€men doloZeny, nicméné nikde nebyl zachy-
cen jeho hromadny nédlez. Podobné je tomu i na Slovensku. Velké
mnozstvi spaleného obili (35 000ks) poskytla napfiklad kupolovita
pec odkryta v Baj¢i (Cheben, Hajnalova 1997). Naprostou vétsinu zde
tvofily obilky pSenice jednozrnky s menSim podilem dvouzrnky a pfi-
mési Spaldy a nahé pSenice. Nahy vicefady je€men se v souboru vy-
skytoval jen ojedinéle. V mladsi fazi kultury s linearni keramikou
na Slovensku nalezli je¢émene pfibyva (Hajnalova 1999) a doloZeny
jsou zde i nahé je¢émeny (Hajnalova 1993; Hajnalova 1999). V jihovy-
chodnim Polsku (Kruk 1980) je je€men sice méné zastoupenou, nic-
méné béznou obilninou. Naproti tomu v severni Italii je je€men podle
radiokarbonového datovani soucasti bali€ku péstovanych rostlin
od ¢asného neolitu (Rottoli, Castiglioni 2009) a je zde dokonce nej-
frekventovanéji zastoupenou obilninou. Ve stfednim a mladém neolitu
je pak frekvence vyskytu jeCmene a pSenic dvouzrnky a jednozrnky
obdobna. Vyskytuje se pluchata i naha forma jeCmene.

set of domesticated plants as well as a role of barley changed
(Tab. 1) (after Kreuz et al. 2005 modified by Bene$ 2008a; Bene$
2008b). Barley as a stable component of the Neolithic “package” of
cultural plants penetrated as far as to the Carpathian Basin, how-
ever, findings of this crop in the western part of Central Europe are
very sporadic and less frequent, therefore many explorers do not
consider barley a stable component of the oldest set of grown plants
of the LBK. Nevertheless, it is rarely registered in the archaeobo-
tanical findings.

The spectrum of utility plants grown in the Early Neolithic of Cen-
tral Europe included wheat eincorn (Triticum monococcum), emmer
wheat (T. dicoccum), peas (Pisum sativum), lentils (Lens culinaris),
flax (Linum usitatissimum), poppy seed (Papaver somniferum) (west-
ern LBK), and barley (Hordeum vulgare). It can be compared with
the Neolithic in southern Balkans and Greece where legumes such
as bitter vetch (Vicia ervilia), chick pea (Cicer arietinum) and grass
pea (Lathyrus sativus) are noticeably represented (Tab. 1) (Zohary,
Hopf 2000). Naked wheat and naked barley were common cereals
during the Middle Neolithic Age (Bogaard 2004).

A closer view of several so far very infequent archaeobotanical as-
semblages from the environment of a Czech group of the LBK shows
that barley is present only as a marginal admixture compared to
einkorn and emmer (Kreuz et al. 2005). Ko¢ar and Dreslerova (2010)
in a summary review state that barley was documented in 26 % of
archaeobotanically investigated Neolithic sites in the CR, neverthe-
less it was not detected as an masscumulation in any sites. A similar
situation is also in Slovakia. A large quantity of charred cereal grains
(35000 pcs) was provided by for example a dome-shaped furnace
excavated in Baj¢ (Cheben, Hajnalova 1997). The utmost majority
was formed by einkorn caryopses with a minor portion of emmer and
admixtures of spelt wheat and naked wheat. Naked six-row barley
occurred in the assemblages only sporadically. Barley findings in-
crease in the younger phase of the Linear pottery culture (LBK from
German: Linearbandkeramik), in Slovakia (Hajnalovd 1999) and
even naked barleys are documented here (Hajnalova 1993; Hajnalova
1999). In southeast Poland (Kruk 1980), barley is less represented
but still common cereal. On the contrary, in Northern Italy barley was
a part of the package of grown plants from the Early Neolithic as
shown by radiocarbon dating (Rottoli, Castiglioni 2009) and it was

Tab.1 Struktura soubor( uzitkovych rostlin v procesu neolitizace Evropy (podle Kreut et al. 2005, doplnil J. Benes) / Structure of sets of utility
plants during the Neolithisation of Europe (Kreuz et al. 2005, adapted by J. Benes)

Oblast / region 1 2 3 4 5 6 7 8 9
Hordeum spec. Je€men

T. aestivum/durum/turgidum PSenice seta/tvrda/turgidska ?? ?
Triticum dicoccum PSenice dvouzrnka

Triticum monococcum PSenice jednozrnka

Cicer arietinum Cizrna berani

Lathyrus sativus/cicera Hrachor sety/cizrnovy

Vicia ervilia Vikev Cockova

Lens culinaris Cocka kuchyriska ??

Pisum sativum Hrach sety ?? ??

Linum usitatissimum Len sety ?? ?? ??

Papaver somniferum Mak sety LBK2

1 Recko, Turecka Thrakie, Byvala Jugoslavie, Bulharsko, Rumunsko, Vychodni Madarsko, Zapadni Madarsko, CR, Némecko/Rakousko /
Greece, Turkish Thrace, Former Yugoslavia, Bulgary, Romania, Eastern Hungary, Western Hungary, Czech Republic, Germany/Austria

2 Tureckd Thrakie, Byvala Jugoslavie, Bulharsko, Rumunsko, Vychodni Madarsko, Zapadni Madarsko, CR, Némecko/Rakousko / Turkish
Thrace, Former Yugoslavia, Bulgary, Romania, Eastern Hungary, Western Hungary, Czech Republic, Germany/Austria

3 Byvala Jugoslavie, Bulharsko, Rumunsko, Vychodni Madarsko, Zapadni Madarsko, CR, Némecko/Rakousko / Former Yugoslavia, Bulgary,
Romania, Eastern Hungary, Western Hungary, Czech Republic, Germany/Austria

4 Bulharsko, Rumunsko, Vychodni Madarsko, Zapadni Madarsko, CR, Némecko/Rakousko / Bulgary, Romania, Eastern Hungary, Western

Hungary, Czech Republic, Germany/Austria

(&)]

public, Germany/Austria

CR, Némecko/Rakousko / Czech Republic, Germany/Austria
Némecko/Rakousko / Germany/Austria

©ooNO®

Rumunsko, Vychodni Madarsko, Zapadni Madarsko, CR, Némecko/Rakousko / Romania, Eastern Hungary, Western Hungary, Czech Re-

Vychodni Madarsko, Zapadni Madarsko, CR, N&mecko/Rakousko / Eastern Hungary, Western Hungary, Czech Republic, Germany/Austria
Zapadni Madarsko, CR, Némecko/Rakousko / Western Hungary, Czech Republic, Germany/Austria
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PrFi¢inu nizké Cetnosti jeCmene ve stfedni Evropé neni jednoduché
urcit. Je mozné, ze relativné teplé, ale také znac¢né vihké podnebi
holocenniho klimatického optima nesvéd¢ilo v principu ,pfedovy-
chodnim® narok(im pluchatého je¢mene setého, a tak nebyl ve vétsi
mife vyuzivan.

Pfilohové zemédélstvi s vyuzitim oradla se uplatnilo zfejmé az
v eneolitu (Neustupny 1978; PeSke 1985; Pokorny, Dreslerova 2007).
Pojem eneolit je uzivan jako vice méné umély kontrast mezi novym
paleoekolomickym systémem a starS§im neolitickym obdobim (Plei-
ner, Rybova 1978). Je do zna¢né miry ekvivalentem pojmu Late
Neolithic (Eili pozdni neolit) v zapadni Evropé. Vyuziti tazné sily zvi-
fat k obdélavani pudy zefektivnilo a umoznilo hlubsi orbu, coz mohlo
vést ke zvySené mife eroze zachycené v nékterych archeologickych
situacich (Bene$ 1995; Neustupny 1978). Lidsky vliv na krajinu
Vv neolitu a eneolitu pfesto nebyl drasticky. Obdélavani poli motykami
rozru$ovalo pudu jen do hloubky nékolika centimetrl, a ani orba
po zavedeni oradla v eneolitu naruseni pudy pfili§ neprohloubila.
Oralo se kfizovym zplisobem s Uvratémi na v§ech stranach (Pokor-
ny, Dreslerova 2007). M. Beranova (1980) usuzuje, Zze eneoliticka
nadprodukce plynouci z efektivniho zemédélstvi zapfricinila posileni
vlivu femeslnik( a obchodniku. Technologicky pokrok vedl k zpraco-
vani bronzu (Beranovéa 1980).

Eneolit spada do rozhrani atlantiku a epiantlantiku, kdy klima ne-
bylo stabilni a proslo fadou vykyvu. Osidleni mirné ustoupilo, pfede-
vSim ve vihéich okrajovych oblastech (PeSke 1994). Eneolitické ob-
dobi byva charakterizovano ekonomikou pluzniho zemédélstvi
a vyuZzitim zvitat k diverzifikovanéj$im u¢elim, nez tomu bylo v pred-
chozim neolitu. ZdGraznéna je role taznych zvitat (tedy dodatkova
zviteci energie), vyuzivani ovci jako zdroje viny a mléka. V otaz-
ce produkce mléka se vice zdlrazruje i role skotu. Paleoekonomie
tak v této koncepci pomérné ostie oddéluje stary neoliticky systém
od nové eneolitické ekonomiky (Pleiner, Rybova 1978, Peske 1994).

Vyuzivani jeémene setého v eneolitu stfedni Evropy je ve srovnani
s pfedchozim neolitem odliSné. Na dobfe prozkoumanych nalezis-
tich bylo zjisténo, Ze je€émen sety byl lokalné jednou z hlavnich plo-
din. Na severoevropskych eneolitickych (Late Neolithic) nalezitich
byl je€émen jednoznacéné nejdulezitéjsi plodinou (tab. 2).V souborech
z téchto nové zverejnénych nalezist se vyskytuji jak nahé, tak plu-
chaté formy je¢mene (Kirleis et al. 2012).

even the most frequently represented cereal. In the Middle and Early
Neolithic, frequency of the occurrence of barley and emmer and
einkorn wheat was similar. Both naked and hulled barley forms oc-
curred.

The cause of a low frequency of barley in Central Europe cannot
be easily determined. It is possible that relatively warm but also con-
siderably wet weather of the Holocene climatic optimum did not cor-
respond to the “Near-Eastern” requirements of hulled barley and
therefore it was not largely used.

Fallowing agriculture using a wooden tiller was probably applied
only since the Eneolithic epoch onwards (Neustupny 1978; PeSke
1985; Pokorny, Dreslerova 2007). The term Eneolithic is used as
a more or less artificial contrast between a new paleoeconomic sys-
tem and older Neolithic period (Pleiner, Rybova 1978). It is an equi-
vivalent to the term Late Neolithic in Western Europe. The use of
draught power of livestock for soil cultivation made plouhging more
efficient and enabled deeper tillage, which could lead to higher de-
gree of erosion as found in some archaeological situations (Bene$
1995; Neustupny 1978). Nevertheless, the effect of human activities
on the landscape in the Neolithic and Eneolithic was not dramatic.
Cultivation of soils with hoes eroded soil only to the depth of several
centimeters and plowing after introduction of tiller/plow in the Eneo-
lithic did not deepen erosion considerably either. The cross method
was used for ploughing with headlands on all sides (Pokorny,
Dreslerova 2007). M. Beranova (1980) concluded that the Eneolihic
overproduction due to effective farming resulted in strengthening the
influence of craftsmen and traders. Technological progress led to
processing of bronze (Beranova 1980).

The Eneolithic falls between the Atlantic and Epiantlantic period
when the climate was not stable and fluctuated considerably. The
settlement slightly moved, mainly in wetter marginal areas (PeSke
1994). The Eneolithic period is often characterized by plow agricul-
ture and the use of animals for more diversified purposes compared
to the previous Neolithic. The role of draught animals is emphasized
(it means additional animal power), sheep are used as a source of
wool and milk. A role of livestock for milk production becomes more
important. Paleoeconomy thus in this concept relatively sharply sep-
arates the old Neolithic system from the new Eneolithic economy
(Pleiner, Rybova 1978, Peske 1994).

Tab. 2 Struktura soubor( uzitkovych rostlin na eneolitickych (Late Neolithic) sidlistich v severni Evropé (podle Kirleis et al. 2012) / Structure
of sets of utility plants in Eneolithic (Late Neolithic) sites in northern Europe (after Kirleis et al. 2012)

Period SwiHaz | FBC FBC FBC FBC Via SGC SGC SGC | YnNBAC LN LNBS | Meol Mexil Hacl
e . | B . | E " 3 g
; E =
g ; i i g 8 1R 3
z E B =z é E § E % g
| | 1 1
Hordatm vuigans
Trilicurn dicocciim
Trilicum MmonNococcLrm r r r r
Triticum aesthvumidurum r r r r r r r
| T O | N | L_
Triticurmn speita® r
E==il == — j—
Papaver somnifarm r r
Lirnm usiabissiram r r r r
Pisum sathvurm r r

* for Swaden tha identification is bassd mainly on comal grains
and thus he identification is questicnable
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V souvislosti s vy$Si produkci obili (je€mene) v eneolitu nelze ne-
zminit doklady spojené s pitim alkoholickych napojl. Pici slavnosti jiz
od pocatku eneolitu musely mit jistou ceremonialni povahu. V nale-
zech se objevuji pici nddoby (v hrobech a v depotech), specifické
keramické tvary souvisejici s pfipravou, miSenim a konzumaci napo-
jb. Dzbany, hrnky s uchem, pohary, amfory a zasobnicové hrnce jsou
pro neolit neznamé, v eneolitu se jiz ale vyskytuji (Turek 2006). Vare-
ni piva z jeémene v eneolitu nemdzeme na rozdil od ¢asové rovno-
cenného preddynastického Egypta dolozit pfimo, Ize jej vSak pfedpo-
kladat podle nepfimych indicii.

Soudobé znalosti 0 vyrobé piva z je€émene pochazeji z vyzkumu
nalezisté Al Kom Al Ahmar v jiznim Egypté (starovéky Hierakonpo-
lis), kde provedli Ahmed Fahmy a Renné Friedmanova v poslednich
letech komplexni environmentalni vyzkum pohfebisté a mista, kde
bylo pivo produkovano a zachytili pomoci metod archeobotaniky a bi-
ochemie cely vyrobni postup a konzumaci. Vyroba piva v Hiera-
konpolis je tedy dnes exaktné prokdzana pro obdobi 3700-3400 pf.
n. l. (Samuel 2000, Maksoud et al. 1994).

Podle S. Vencla (1994) bylo vafeni piva efektivnim zplsobem, jak
pfeménit pfebytecny je€men v komoditu vy3§i hodnoty. Z etnografic-
kych pozorovani vyvozuje, ze pivni hostina mohla slouZzit k recipro¢-
nimu ziskani pracovni sily (Vencl 1994). Vyroba piva musela byt
naro¢na, napoj vsak nemohl mit dlouhou zivotnost, proto J. Turek
(2006) predpoklada, ze jeho konzumace probihala kolektivné. Hos-
tiny s konzumaci alkoholu mohly plnit fadu spole¢enskych funkci —
utuzeni vztahl v ramci komunity, posileni jeji skupinové identity,
demonstrace ekonomické a politické moci smérem vné komunity
(Turek 2006).

Napfiklad na dolnorakouskych sidlistich badenské a jeviSovické
kultury (3200-2900 BC) se je€men pravidelné vyskytuje vétSinou
vedle jednozrnky jako hlavni péstovana plodina (Kohler-Schneider,
Caneppele 2009). Co bylo pfi¢inou ,navratu“ je€mene do sortimen-
tu hlavnich polnich plodin, to pfesné nevime. Je mozné, ze pfi€inou
byla socialni a kulturni vazba Uzké ¢asti stfedoevropského obyvatel-
stva té doby na teplé a sussi prostredi Karpatské kotliny. V severni
Italii na eneolitickych (Late Neolithic) naleziStich byly je€men
a dvouzrnka obdobné frekventované, zatimco vyznam jednozrnky
upadal (Rottoli, Castiglioni 2009). Svycarskou analogii je lokalita
Saint-Blaise/Bains des Dames, kde je jedna z fazi osidleni dendro-
chronologicky datovana do rozmezi let 2640-2450 BC. V spektru
zastoupenych obilnin zde pfevazoval je€émen (Hordeum distichon/
vulgare), doplnény pSenici dvouzrnkou, nahou pSenici a pSenici
jednozrnkou (Akeret 2005).

V CR neni mnoho prozkoumanych eneolitickych nalezist, vime
vSak, ze jednozrnka se stava doplrikovou plodinou a jeémen se obje-
vuje Casto. Kocar, Dreslerova (2010) uvadeéji jeémen na 57 % archeo-
botanicky zkoumanych eneolitickych nalezistich, hromadné nalezy
jsou v8ak vzacné. Hodnotit jeho ekonomicky vyznam v porovnani
né. Diky novym analyzam ze zapadnich a jiznich Cech se v3ak uka-
zuje, ze v nékterych oblastech byl je€émen obilninou dominantni
a ekonomicky dllezitou (John, Ko¢ar 2009; John 2010; Eigner et al.
in press). Na samy pocatek eneolitu Ize fadit nalezy z Kroméfize,
Ujezdu sv. Franti$ka, kde byly zkoumany objekty sidlistniho a zasob-
niho charakteru (Berkovec et al. 2005). Mezi obilkami pfevlada v na-
lezech pSenice dvouzrnka. Jemen sice dolozen je, ale, stejné jako
pSenice jednozrnka a naha psenice, jen jako ne¢etna pfimés (Berko-
vec et al. 2005). Zajimavy nélez byl ucinén v hrobé datovaném
do kultury se $idrovou keramikou v Olomouci — Nemilanech, kde byl
je€men nalezen v nadobé a autofi jej interpretu;ji jako rostlinnou obé-
tinu (Kocar et al. 2008).

Je¢men je pomérné napadné zastoupeny ve vyplnich fivna¢skych
objektu ve Vlinévsi (Dobes et al. 2011), kde byla pravdépodobné do-
loZzena i naha forma je¢émene. Krom je¢mend je v objektech dolozena
pSenice dvouzrnka a nerozliSitelna jednozrnka/dvouzrnka. Na cham-
skych vysinnych lokalitach v zapadnich Cechach nalezy obilek je¢-
mene mirné prevazuji nad pSenici dvouzrnkou (John, Ko¢ar 2009,
John 2010). Naopak na dvou dosud reprezentativné vzorkovanych
eneolitickych vyzkumech v Kutné Hofe — Denemarku a v Praze 9 —
Migkovicich (Culikova 2009; Ernée et al. 2007) se jevila jako zcela
dominujici pSenice dvouzrnka.

Hromadné nalezy obilnin jsou pro obdobi eneolitu pomérné vzac-
né, pficemz nalezy obilek jeémene (mezi vyzkumy publikovanymi
do roku 2009) jsou uvadény pouze dva (Kocar, Dreslerova 2010).
V hromadném ndlezu z Kostelce nad Vitavou tvofi doklady obilek
uzitkovych rostlin 90 % nélezového souboru, vétSinu tvofi prave jec¢-
men. Soubor obilek je€émene je doplnény nahou pSenici a dvouzrn-
kou (John et al. in press).

The use of barley in the Eneolithic of Central Europe is different
compared to the previous Neolithic period. Well explored sites showed
that barley sown locally belonged to one of the principal crops. Barley
in Eneolithic (Late Neolithic) sites in northern Europe was clearly the
most important crop (Tab. 2). Both naked and hulled barley forms oc-
cur in sets from these newly published sites (Kirleis et al. 2012).

In connection to a higher cereal (barley) production in the Eneo-
lithic also evidences relating to drinking alcoholic beverages should
be mentioned. Already at the beginning of the Eneolithic, drinking
feasts must have had a certain ceremonial character. Pots for drink-
ing, specific pottery shapes associated with the preparation, blend-
ing and consumption of beverages appear in findings (in graves and
depots). Pitchers, mugs with ears, cups, amphorae and storage pots
were unknown for the Neolithic period, in the Eneolithic, however,
they already occurred (Turek 2006). Making beer from barley in the
Eneolithic is not evidenced directly, it can be assumed from indirect
indicia versus in terms of time- equal predynastic Egypt.

Current knowledge about preparation of beer from barley comes
from the exploration of the archaeological site of Al Kom Al Ahmar in
south Egypt (ancient Hierakonpolis) where Ahmed Fahmy and Ren-
né Friedman performed a complex environmental research of the
burial ground and site where beer was made. With the use of ar-
chaeobotanical and biochemical methods they revealed the whole
brewing procedure and consumption. It means that brewing in Hiera-
konpolis in 3700-3400 BC has been proven exactly (Samuel 2000,
Maksoud et la. 1994).

According to S. Vencl (1994) brewing was an efficient way how to
transform excess barley into a commodity with a higher value. From
ethnographic observations, he deduced that beer feast may have
served for reciprocal obtaining of labor force (Vencl 1994). Brewing
must have been demanding, however, the beverage could not have
had a long shelf-life, therefore J. Turek (2006) presumes that beer
was consumed collectively. Feast with consumption of alcohol could
fulfill a number of social functions — deepening relationships within
the community, strengthening its group identity, external demonstra-
tion of economic and political power of the community (Turek 2006).

For example in Austrian sites of Baden and JeviSovice cultures
(3200-2900 BC) barley occurs as a principle grown crop usually to-
gether with einkorn (Kohler-Schneider, Caneppele 2009). What was
a cause of the barley “comeback” into the collection of the principal
field crops is not exactly known. A possible cause could be a social
and cultural links of part of Central European population in those
days to a warm and drier Carpathian Basin. In the Eneolithic assem-
blages (Late Neolithic) in north Italy, barley and einkorn were simi-
larly frequent, while the importance of einkorn declined (Rottoli, Cas-
tiglioni 2009). Similarly, in a Swiss site of Saint-Blaise/Bains des
Dames where one of the settlement phases was dendrochronologi-
cally dated within 2640-2450 BC, barley (Hordeum distichon/vul-
gare) prevailed in the collection of cereals together with emmer, na-
ked wheat and einkorn wheat (Akeret 2005).

Although not many Eneolithic sites have been explored in the CR,
we know that einkorn became an additional crop and barley appeared
frequently. Koc¢ar, Dreslerova (2010) reported barley in 57 % of the
archaeobotanically explored Eneolithic sites but mass findings are
rare. The assessment of barley economic significance compared to
more traditional emmer wheat is preliminary as only limited data is
available. However, new analyses from western and southern Bohe-
mia have shown that barley was a dominant and for economy impor-
tant cereal in some regions (John, Kocar 2009; John 2010; Eigner et
al. in press). Findings from Kroméfiz, Ujezd sv. FrantiSka can be as-
signed to the Early Eneolithic objects of the settlement and storage
character were explored (Berkovec et al. 2005). Emmer wheat pre-
vails among caryopses in assemblages. Barley was also documented
but similarly as einkorn and naked wheat it is only a non-frequently
occurring admixture (Berkovec et al. 2005). An interesting finding was
made in the grave dated to the with Corded Pottery culture in Olo-
mouc — Nemilany where barley was found in the pot and authors in-
terpret it as a plant sacrifice gift (Ko¢ar et al. 2008).

Barley is relatively strikingly represented in fillings of Rivnaé cul-
ture deposits in Vlinéves (Dobes et al. 2011) where probably the na-
ked barley form was also documented. Besides barleys, also emmer
wheat and undistinguishable einkorn/emmer wheat were detected in
the objects. Barley caryopses slightly prevailed over emmer wheat in
findings in hilltop sites of the Cham culture in western Bohemia
(John, Koc¢ar 2009, John 2010). On the contrary, emmer appeared as
completely dominating in two so far representatively sampled Eneo-
lithic explorations in Kutna Hora — Denmark and Prague 9 — Miskovice
(Culikova 2009; Ernée et al. 2007).
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JECMEN A JEHO POZICE VE SPOLE@NOSTI
A HOSPODARSTVI DOBY BRONZOVE

V dobé bronzové (2000-750 pf. n. |.) pfetrvaval tradiéni model
eneolitického zemédélstvi, jen se rozsifoval sortiment péstovanych
plodin, coZz mohlo byt zplisobeno klimatickymi zménami epiantlanti-
ku, mensim podilem zZivo¢isné stravy ¢i nutnosti nadprodukce k zis-
kani luxusniho zbozi (Pokorny, Dreslerova 2007, Koc&ar, Dreslerova
2010; Pokorny 2011). Technologickou inovaci se stal bronzovy srp,
ktery se masivné vyskytuje od stfedni doby bronzové (obr. 5), tedy
zhruba od roku 1500 pf. n. |. (Beranova 1980, Jiran et al. 2008).
V mladsi dobé bronzové dochazi diky sussimu a teplejSimu klimatu
k vyraznéjsi erozi (Benes 1995), ktera mohla byt podminéna dlouho-
dobéjsim setrvavanim sidlist a polnich ploch na jednom misté, ¢as-
téjSim péstovanim jafin, a také zakladanim vétsich poli v ekologicky
nevhodnych podminkach.

V Britanii byly v dobé bronzové dominantni obilninou pSenice
dvouzrnka a Spalda, v nékterych arealech doplnéné jeémenem, kte-
ry je naopak velmi ¢etnym ve Skotsku a Irsku. BEhem doby bronzové
postupné ubyval nahy jeémen a nahé pSenice, naopak se stéle vice
péstuje pSenice Spalda. Posun od nahého k pluchatému je¢meni byl
evidentni ve Francii, kde se zaroven objevilo proso, povazované
za bézné péstovanou obilninu. V Holandsku je v archeobotanickych
souborech dokumentovan posun od nahého Sestifadého je€mene
a pSenice dvouzrnky k pluchatému je€meni, a¢ na nékterych nalezis-
tich zustala dominantni obilninou dvouzrnka. V Némecku doby bron-
zové je Casto registrovan nahy je€men, dvouzrnka a proso. V Polsku
byly béznymi uzitkovymi druhy jeCmen a proso, doplfiované jednotli-
vymi druhy pSenic (Harding 2000). V severni Italii na sidlisti Terrama-
ra ze stfedni doby bronzové byl jeémen spolu s nahou pSenici a pSe-
nici dvouzrnkou hlavni obilninou (Mercuri et al. 2006).

Ve stfedni Evropé byl jeémen vyznamnou obilninou, podle souc¢as-
ného poznani zfejmé nejéetné&jsi po pSenici dvouzrnce. Vyskytuji se
pluchaté i nahé varianty, pfi¢emz v prabéhu doby bronzové ziejmé
upadal vyznam nahého jeCmenu a v mladsi a pozdni dobé bronzové
jsou jiz jeho doklady pomérné malo pocetné.

Podle vysledkl publikovanych v CR do r. 2009 je ve star§i dobé
bronzové jeEmen dolozeny na 80 % nalezist, ve stfedni dobé bronzo-
vé na 89 % nalezist, v mladsi a pozdni dobé bronzové na 82 % nale-
zist (Kocar, Dreslerova 2010) — ovSem pocet analyz z jednotlivych
epoch a mnozstvi zkoumanych vzorkU je velmi rozdilny. Publikovani
dal$ich analyz ze systematicky provadénych vyzkumu, na kterych se
odebira a plavi velké mnozstvi sedimentu, pfinese jisté korekci téch-
to udaju. B

Ze starsi doby bronzové nemame v CR zpracovanych mnoho ana-
lyz. Jeémen se v sidliStnich objektech objevuje, zda se vsak, ze vy-
znamnéjsi obilninou v tomto obdobi byla dvouzrnka. Dobrym geogra-
ficky blizkym pfikladem archeobotanického vyzkumu starsi doby
bronzové se stalo hornorakouské polykulturni vysinné sidlisté Ans-
felden u Burgwiese (okr. Linz-Land), kde byly prozkoumany tfi zasob-
ni jAmy datované do vétefovské skupiny starsi doby bronzové.V této
fazi osidleni byl nejdulezitéjsi plodinou sidlisté vicefady jeCmen a vy-
skytovaly se zde nahé i pluchaté formy (Weithold, Wahnert 2008).
Z bavorskych nalezist mizeme pfipomenout nalezy s dominanci vi-
cefadého jeCmene, napfiklad z pece nalezisté Freising-
Domberg, kde vSak nebyl zastoupeny nahy jeCmen

Mass findings of cereals in the Eneolithic period are quite rare and
only two findings of barley caryopses have been reported (research
published to 2009) (Koc&ar, Dreslerova 2010). In the mass finding
from Kostelec nad Vitavou, evidences of caryopses of utility plants
form 90 % of the found set and the prevailing part is formed by barley,
the set also contains naked wheat and emmer (John et al. in press).

BARLEY AND ITS POSITION IN THE SOCIETY
AND ECONOMY OF THE BRONZE AGE

In the Bronze Age (2000-750 BC), a traditional model of Eneo-
lithic farming persisted, only the collection of grown plants was ex-
tended, probably due to climatic changes in the Epiantlantic period,
minor rate of animal food or necessity of the overproduction for ob-
taining luxurious goods (Pokorny, Dreslerova 2007, Koc¢ar, Dreslerova
2010, Pokorny 2011). Technological innovation, a bronze sickle oc-
curs massively from the Middle Bronze Age (Fig. 5) i.e. roughly from
1500 BC. (Beranova 1980, Jiran et al. 2008). More pronounced ero-
sion that occurred in the Late Bronze Age as a result of a drier and
warmer climate (Bene$§ 1995) could be conditioned by for a longer
time persisting settlements and field areas on one site, more fre-
quent growing of spring crops and also establishing lager fields un-
der ecologically unsuitable conditions.

Dominant cereals in Britain in the Bronze Age were emmer and
spelt wheat in some sites supplemented with barley, on the other
hand barley was very frequent in Scotland and Ireland. Growing of
naked barley and naked wheat declined during the Bronze Age,
more and more spelt wheat was grown. A shift from the naked to
hulled barley was apparent in France where at the same time millet
was commonly grown. In Holland, a shift from the naked six-row bar-
ley and emmer wheat to hulled barley is documented in archaeobo-
tanical sets although in some sites emmer remained a dominant ce-
real. In Germany in the Bronze Age, naked barley, emmer wheat and
millet are often recorded. Common utility crops in Poland were barley
and millet with individual wheats (Harding 2000). Barley with naked
wheat and emmer wheat were principal cereals in northern ltaly in
the site Terramara from the Middle Bronze Age (Mercuri et al 2006).

Barley was an important cereal in Central Europe, according to
current knowledge probably the most frequent after emmer. Both
hulled and naked forms occurred, the significance of naked barley
probably declined during the Bronze Age and in the Late Bronze Age
its evidences are relatively low.

According to the results published in the CR to 2009, in Early
Bronze Age barley was evidenced in 80 % of findings, in the Middle
Bronze Age 89 %, in the Late Bronze Age in 82 % of findings (Kocar,
Dreslerova 2010) — but the number of analyses from the individual
epochs and numbers of explored samples are very different. Publish-
ing of other analyses of the systematically performed research where
much sediment is taken and processed by floating machine will defi-
nitely bring modification of these data.

Not many analyses have been done from the Early Bronze Age in
the CR. Barley appears in settlement objects, nevertheless emmer
seems to be a more important cereal in this period. The Austrian site

a nalezy ze sidlisté v Kiinzing-Bruck. B

Poznéni obilnafstvi stfedni doby bronzové je v CR do-
sud v pocatcich. Z reprezentativnich blizkych vyzkumi
mUzeme uvést vysinné sidlisté v Toos-Waldi ve Svycar-
sku, kde byl nalezen pluchaty jeémen a dvouzrnka ja-
kozto hlavni uzitkové plodiny (Weithold, Wahnert 2008).
Sidlisté Friaga umoznilo pohlédnout do struktury alpskeé-
ho zemédélstvi, vyzkum zde zachytil Sest druhl obilnin,
nejcetnéjsi byl vsak je¢men (Schmidl, Oeggl 2005).

Obilnarstvi mladsi a pozdni doby bronzové (1200-750
pF. n.l.) bylo zfejmé vice ovlivnéno podminkami v jednot-
livych sidelnich oblastech. Na mnoha sidlistich byl jec¢-
men okrajovou obilninou, snad pfimési vice zastoupe-
nych pluchatych pSenic. Na nékolika sidlistich jej naopak
mizeme povazovat za dominantni, pfipadné pocetny
spolu s dalSi obilninou (pSenici dvouzrnkou, p. $paldou
nebo s prosem).

Ze sidlisté mladsi doby bronzové v Kroméfizi pochazi

malé mnozstvi je€mene, ktery je zde spiSe doplfikovou
obilninou po prosu, $paldé a dvouzrnce (Berkovec et al.
2005). V nizké koncentraci se zrna je€mene vyskytuji

Obr. 5 Srp ze stfedni doby bronzové (Honezovice; podle Jiran et al. 2008) / Fig. 5
The sickle from the Middle Bronze Age (Honezovice; after Jirdri et al. 2008
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na ohrazeném cenralnim sidlisti ve Skalce u Velimi (okr. Kolin), od-
kud pochazeji i ulomky plev. Nejvyssi koncentrace zrn Sestifadého
pluchatého je€émene byla ve vzorcich ze Skalky nalezena v kontextu
bohatém na proso (Palmer 2007). Doplfikovou obilninou bylo proso
i na mladobronzovém sidlisti v Hostivafi, kde se €asto opakuji kom-
binace je€émene a pSenice dvouzrnky. Koncentrace pSenice a jeéme-
ne je zde vyssi v sidliStnich objektech, zatimco v kulturnich vrstvach,
které Ize interpretovat jako Zivotni horizont sidlisté, je ¢astéjSi proso
(Koc¢ar 2003). Na sidlisti knovizské kultury (1200-900 pf. n. l.) v Za-
béhlicich byl je€men zfejmé rovnéz méné vyznamny. Dolozena byla
jeho naha vicefadd forma (Berkovec et al. 2005). Otisky obilek je¢-
mene pochazeji z mazanice a keramickych stfepl z Bfezna u Loun
(Tempir 1988). V MSeci byl dolozen do knovizské kultury datovany
nalez interpretovany jako zasoba vy&iSténych obilnin (Berkovec et al.
2005), skladajici se pfedevsim z dominantniho pluchatého je€mene
a pSenice dvouzrnky (Tempir 1988). V Dolnich Bfezanech, v jednom
objektu knovizské kultury, bylo nalezeno nékolik desitek obilek plu-
chatého je¢mene (Tempir 1988).

Pozoruhodné vysledky pfineslo v minulém desetileti nasazeni pla-
vici techniky na archeologickych vyzkumech prazské oblasti.
V Tuchoméficich bylo prozkoumano sidlisté a pohfebisté knovizské
kultury mladsi doby bronzové, pficemz sidlisté mélo prfesah do pozd-
ni doby bronzové. Na pohfebisti v Tuchoméficich bylo vzorkovano
13 zéarovych hrobl. Z uzitkovych rostlin byla zachycena p$enice
a jemen (Kocar, Ko¢arova 2007). V prostoru sidlisté bylo vzorkova-
no 18 zahloubenych objektt. Je€men byl zastoupen okrajové (Kocar,
Koc&éarova 2007). V Hostivici byl na sidlisti identifikovan objekt, obsa-
hujici jeémen jako dominantni taxon spolu s pSenici $paldou; krom
pluchatého je€mene se zde okrajové vyskytla i forma naha (Benes,
Prikrylova 2008).

Ze sidlisté v Turnové-Maskovych zahradach, datovaného do obdo-
bi luzické kultury (1200-800 pf. n.l.), pochazi bohaty nalez pluchaté-
ho Sestifadého je¢mene, a to celych obilek i jejich nadrcenych frag-
mentd (Bernardova et al. 2010). Na mladobronzovych sidlistich na
Bechyrisku (Bfeznice, Hvozdany) tvofi jeémen spolu s prosem domi-
nantni obilninu (Séalkova 2008, 2010, 2011). Na pohfebisti v Bfeznici
je je€men dolozen jako soucast jednoho zarového hrobu (Chvojka et
al. 2009).

JECMEN V ZEMEDELSTViIi DOBY ZELEZNE

Na pocatku doby Zelezné doslo kolem roku 750 pF. n. I. k vyrazné-
mu zvlh&eni klimatu a k jistému ochlazeni. Lidé ve stfedni Evropé
na tyto zmény reagovali rliznymi adaptacemi, ale také inovacemi
v zemeédélskych technologiich, stejné jako pfijetim fady novinek z ji-
hoevropskych oblasti. Novinkou bylo zavedeni zeleznych nastroju.
Dulezitou technologickou inovaci star$i doby zelezné byla Zelezna
kosa (obr. 6). V hospodarském systému svou roli ziskala produkce
sena (Bfichagek, Beranova 1993, Pokorny 2011). Zelezna radlice
umoznila prohloubeni orby a obdélavani i méné kvalitni pudy. Ve starsi

Obr. 6 Zelezna kosa z obdobi raného stfedovéku (Lhota Tvarozna;
podle Beranovéa 1980) / Fig. 6 The iron scythe from the Early Iron Age
(Lhota TvarozZnd; after Beranova 1980)

of Ansfelden near Burgwiese (district of Linz-Land) is a good, geo-
graphically near, example of the archaeobotanical research of the
Early Bronze Age, in this hill-top site three explored storage pits were
dated back to the Vétefov group of the Early Bronze Age. Six-row bar-
ley was the most important crop in this settlement phase, both hulled
and naked forms occurred (Weithold, Wahnert 2008). In Bavaria, ar-
chaeobotanical sampling of several archaeological sites recorded as-
semblages with the dominance of six-row barley, for example from the
furnace in the site in Freising-Domberg (however naked barley was not
discovered here) and findings from the settlement in Kiinzing-Bruck.

Research into cereal production in the Middle Bronze Age is only
at its beginnings. One of near explorations is the hill-top settlement in
Toos-Waldi in Switzerland where hulled barley and emmer were
found as principal utility crops (Weithold, Wéahnert 2008). The site of
Friaga provided a view into the structure of farming in the eastern
Alps, research detected six kinds of cereals and barley was the most
frequent crop (Schmidl, Oeggl 2005).

Cereal growing during the Late Bronze Age (1200-750 BC) was
probably more affected by conditions in the particular settlement lo-
calities. Barley was a marginal cereal in many settlements; perhaps
an admixture of more represented hulled wheats. On the contrary, in
several settlements, it can be considered dominant or frequent along
with another cereal (emmer, spelt wheat or millet).

A small amount of barley comes from the settlement from the Late
Bronze Age in Kroméfiz, barley is here a rather supplementary ce-
real after millet, spelt wheat and emmer (Berkovec et al. 2005). In low
concentration, barley grains occur in the enclosure in Velim Skalka
(district of Kolin) where glume fragments were also found. The high-
est concentration of six-row hulled barley grains in the samples from
Skalka was found in the context rich in millet (Palmer 2007). Millet as
a supplementary cereal was also recorded in the Late Bronze Age
settlement in Hostivar with frequently repeating combinations of bar-
ley and emmer. Concentration of wheat and barley is higher in the
settlement objects here while millet is more frequent in the cultural
layers which can be interpreted as the live horizon of the settlement
(Kocar 2003). Barley was also of less significance in the Knoviz cul-
ture settlement in Zabéhlice (1200-900 BC.) Its naked six-row form
was confirmed (Berkovec et al. 2005). Barley caryopsis imprints in
daub and pottery fragments come from Bfezno near Louny (Tempir
1988). A finding interpreted as storage of purified cereals in MSec
was dated back to the Knoviz culture (Berkovec et al. 2005), it con-
sists mainly of the dominant hulled barley and emmer (Tempir 1988).
In Dolni Bfezany, in one feature of the Knoviz culture, a few tens of
hulled barley caryopses were found (Tempir 1988).

The floating technique used in archeological research in the
Prague area brought remarkable results in the last decade.
In Tuchoméfice a settlement and burial ground of the Knoviz culture
of the Early Bronze Age were investigated, the settlement continued
in the Late Bronze Age. Samples were collected from 13 cremation
graves in the burial ground in Tuchomérice. Of the utility plants, wheat
and barley were recorded (Koc¢ar, Ko¢arova 2007). In the settlement,
samples were collected from 18 excavated sunken objects. Barley
was represented only marginally (Koc¢ar, Koc¢arova 2007). In the set-
tlement in Hostivice, a sunken pit containing infilling with barley as
a dominant taxon together with spelt wheat was identified, besides
hulled barley also the naked form occurred marginally (Benes,
Pfikrylova 2008).

Rich finds of both whole caryopses and crashed fragments of
hulled six-row barley come from the settlement in Turnov-Maskovy
zahrady dated back to the culture of Luzice (1200-800 BC) (Bernar-
dova et al. 2010). Barley forms a dominant cereal along with millet
Age in the settlements in the Bechyné region in the Late Bronze Age
(Bfeznice, Hvozdany) (Salkova 2008, 2010, 2011). Barley as a part
of one cremation grave was documented in a burial ground in
Breznice (Chvojka et al. 2009).

BARLEY IN THE IRON AGE FARMING

At the beginning of the Iron Age around 750 BC weather became
significantly wetter and a bit colder. People in Central Europe re-
sponded to these changes by various adaptations and innovations in
farming technologies as well as by adopting a number of advances
from the south European areas. Iron tools were newly introduced;
iron scythe was an important technological innovation of the Early
Iron Age (Fig. 6). Hay production became important in the agricul-
tural system (Bfichacek, Beranova 1993, Pokorny 2011). Iron plough-
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dobé zelezné (750-500 pf. n. |.) sledujeme expanzi osidleni do vys-
Sich nadmorskych vysek. V dobé laténské (500-0 pf. n. |.) pak mame
doklady pro rotaéni zernovy, které podstatné ulehCily drceni obili.
K spodnimu kameni pfibyl vrchni s nasypkou, kterou propadavala
zrna, ktera se mezi kameny drtila pomoci pohybu (Beranova 1980).
Zakladnim mechanismem tehdej$iho zemédélstvi byl systém kratkeé-
ho pfilohu s rotaci plodin.

Struktufe uzitkovych rostlin ve vychodoalpské oblasti v dobé ze-
lezné se vénovali Schmidl et al. (2007), ktefi analyzami nové pro-
zkoumanych objektl na sidlistich ve Friaze a Ganglegg a jejich po-
rovnanim s dosavadnimi vyzkumy pfichazeji se zajimavymi vysledky.
Porovnavaji oteviené i uzaviené nalezové soubory ze starsi i mladsi
doby Zelezné. Pohledem vyuzivani je€émene je zasadni nalezovy
soubor z nalezisté Bot do Loz (Svycarsko), datovany do starsi doby
zelezné, kde je je€men dominantni obilninou. Naopak v Munt Basel-
gia je je€men pouze okrajovou obilninou, dominantni je zde pSenice
$palda. Ekonomicky jednoznac¢na nebyla situace ve vychodoalp-
ském regionu ani v mlads$i dobé Zelezné, kdy v nalezovych soubo-
rech na jednotlivych sidlistich byl jeémen v nékterych pfipadech
dominantni: Kundl, Durrnberg (Rakousko), Ganglegg (severni ltélie).
Ve Friaze (Rakousko) byly vzorky odebirany z piscito-hlinitych ulo-
zenin a blizkosti zasobni jamy a ohnisté podél opevnéni. Je€men
zde byl dominantni plodinou, dopinény dvouzrnkou. V nékterych
souborech byl doplfikovou, spiSe okrajovou plodinou: v Himmelreich
(Rakousko), Siebeneich (ltalie), Monte Loffa (ltalie). Pohledem frek-
venci, tedy pfitomnosti/nepfitomnosti v jednotlivych nalezovych
souborech, se vSak je€men jevi jako nejcetnéjsi uzitkova rostlina
doby Zelezné v alpské oblasti, nebot ze sedmnacti zkoumanych sid-
list byl doloZen na Sestnacti z nich.

Na uzemi Ceské republiky ve star$i dobé& Zelezné vyznam jed-
mene dale posilil. Ve starsi dobé Zelezné se jeCmen vyskytuje
na 79 % archeobotanicky zkoumanych nalezistich v CR a 31 % hro-
madnych nalez( obilnin je tvofenych praveé jeémenem (Kocar,
Dreslerova 2010). Na jednotlivych lokalitdch muze byt vyznam je¢-
mene znaéné odlisny, a to nejen z divodu rdzného plvodu analy-
zovaného materialu. Napfiklad na jednom z nejznaméjSich vysin-
nych sidlist doby Zelezné na Zavisti u Prahy bylo nalezeno pfiblizné
stejné mnozstvi jeCmene jako pSenice (Drda, Rybova 2008), ale
v Klimkovicich na severni Moravé byl je¢men jen pfimési pSenice.
V TéSeticich-Sutnach na jizni Morave, kde byly analyzovany ctyfi
objekty interpretované jako pece, byl je€men nejcetnéjsi obilninou,
primési pak proso (Luk$ikova 2008). V druhové i typové velmi riz-
norodém rostlinném materialu z jeskyné By¢i skala u Adamova byl
je€men nejcetnéji zastoupen: FrantiSek Kuhn (1972) uvadi dvoufa-
dy a Sestifady pluchaty je€émen morfologicky rdznych tvart a pred-
poklada, Ze plodiny uloZzené v jeskyni vyrostly v geograficky odlis-
nych oblastech.

V mladSi dobé Zelezné (500-0 pf. n. |.) se vice zaCaly prosazovat
plodiny jako nahé pSenice, Zito a oves, ale jeCmen zlstal stale bézné
péstovanou obilninou. Doklada to kupfikladu soubor z MSeckych Ze-
hrovic (Opravil 1998). V Lovosicich byla na centralnim sidlisti, které
bylo zaroven dilezitym labskym pfistavem, archeobotanicky zkou-
mana polozemnice a vypln sila (Culikova 2008). Hlavni sloZzkou po-
travy obyvatel zlstavaly pSenice dvouzrnka, pSenice obecna (incl.
shloucena) a proso, v mensim mnozstvi byly zastoupeny dal$i druhy:
jeCmen, Zito, oves, z vétdiho poctu jejich obilek V. Culikova (2008)
usuzuje na jejich samostatné kultury (Culikova 2008). Na vyznam-
ném hradisti Vladaf u Zlutic byly z vrstvy datované t&sné po roce 400
nalezeny doklady pS$enice Spaldy, pSenice jednozrnky a jeCmene
(Pokorny et al. 2005). Celkové byl v tomto protohistorickém obdobi
jeCmen dolozeny na 88 archeobotanicky zkoumanych nalezistich
v CR. Hromadné nalezy jemene tvofi 34 % hromadnych nalezu této
doby (Kocar, Dreslerova 2010). Zajimave informace o péstovani je¢-
mene pfinasi laténsky objekt prozkoumany v Olomouci-Rep¢&iné
(Kalabek, Koc¢ar 2007). V obdélné jamé vanovitého prifezu s propa-
lenymi sténami zde byly v terénu odliSeny Ctyfi vrstvy, pfiemz vrstva
3113 obsahovala z obilnin vyhradné pluchaty jeémen obecny. Na za-
kladé doprovodnych semen plevelll (merliky, oves, svizel pochybny,
hluchavka objimava) mizeme odvodit, Ze jeémen byl péstovan jako
jaf. Semena dvouletych a vytrvalych pleveltl mohou indikovat, Ze je¢-
men byl péstovan po Uhoru. Diaspory hluchavky objimavé naznaduji
sklizeni je€mene nizko nad zemi. V ostatnich vrstvach je jeémen do-
lozeny ve smési s pSenici dvouzrnkou a Spaldou, pfi¢emz nékteré
obilky jevi znamky kli¢eni, coz maze dokladat delsi skladovani. Do-
loZené obilniny nemohly byt péstovany spole¢né, jejich vyskyt v jed-
nom objektu je dilem spole¢ného uskladnéni ¢i postdepozi¢nich pro-
cesll (Kalabek, Koc¢ar 2007).

share enabled to deepen ploughing and also less quality soil could
be cultivated. In the Early Iron Age (750-500 BC) settlements ex-
panded to higher altitudes. From the La Téne Age (500-0 BC) we
already have evidences of rotary quern stones which made grinding
corns substantially easier. It consisted of two stones, grain passed
through the hopper in the upper one and the material was ground by
circular motion 1980). Farming was based on crop rotation in short
time fallowed system.

The utility plant structure in the eastern Alps in the Iron Age was
studied by Schmidl et al. (2007) who analyzed newly investigated
features in the settlements in Friaga and Ganglegg and came with
interesting results. They compared open and closed finding assem-
blages from the Early and Late Iron Age. In terms of barley use, the
assemblage from the archaeological site in Bot do Loz (Switzerland)
dated back to the Early Iron Age with barley as a dominant cereal is
very important. On the contrary, in Munt Baselgia, barley was only
a marginal cereal with spelt wheat as a dominant crop. Not even in
the Late Iron Age was the situation in the eastern Alps economically
explicit; barley was dominant in some assemblages: Kundl, Durrn-
berg (Austria), Ganglegg (north ltaly). In Friaga (Austria) samples
were collected from sand-clay sediments and in the vicinity of a stor-
age pit and fire place along the fortification. Barley was a dominant
crop here; it was supplemented with emmer wheat. On the other
hand, in some sets it was a supplementary or rather a marginal crop
in Himmelreich (Austria), Siebeneich (ltaly), Monte Loffa (ltaly). How-
ever, in terms of frequencies, i.e. the presence/absence in the par-
ticular finding assemblages, barley appears to be the most frequent
utility plant of the Iron Age in the region of the Alps as it was docu-
mented in sixteen out of seventeen explored settlements.

The importance of barley in the Early Iron Age was increasing in
the territory of the Czech Republic. In the Late Iron Age barley occurs
in 79% of the archaeobotanically investigated sites in the CR and
31 % of cereal assemblages are formed by barley (Koc¢ar, Dreslerova
2010). The importance of barley in the individual sites can vary con-
siderably not only due to the different origin of the analyzed material.
For example, in one of the best known hill-top settlements of the Iron
Age in Zavist near Prague the same amount of wheat and barley was
found (Drda, Rybova 2008) but in Klimkovice in northern Moravia,
barley was only a wheat admixture. In TéSetice-Sutny in southern
Moravia where four objects analyzed were interpreted as furnaces,
barley was the most frequent cereal, millet then was an admixture
(LukSikova 2008). In plant material, much variable in species and
types, from the cave By¢i skala near Adamov, barley was most fre-
quently represented: FrantiSek Kihn (1972) reported two-row and
six-row hulled barley of morphologically different shapes and as-
sumed that crops deposited in the cave had grown in the geographi-
cally different areas.

In the Late Iron Age (500-0 BC) crops, such as naked wheats, rye
and oats, became more frequent but barley still remained a com-
monly grown cereal as evidenced for example by the finds in M8ecké
Zehrovice (Opravil 1998). In Lovosice, in the central site which was
also an important port on the river Elbe, semi-sunken structures and
silo fillings were archaeobotanically investigated (Culikova 2008).
Emmer, wheat (incl. compactum) and millet, to a minor extent also
barley, rye, oats remained the main component of diet of the inhabit-
ants; from a higher quantity of their caryopses, V. Culikova assumes
their independent cultures (2008). In the important fortified enclosure
VladaF Zlutice in the layer dated tightly after 400 BC the evidence of
spelt wheat, einkorn and barley was found (Pokorny et al. 2005). To-
tally, in this protohistoric period, barley was documented in 88 ar-
cheobotanically explored sites in the CR. Mass finds of barley create
34 % of mass findings from this age (Kocar, Dreslerova 2010, 215).
Interesting information on barley growing has been brought by a La
Téne object explored in Olomouc-Repéin (Kaldbek, Kogar 2007).
Here, in the terrain, four layers were differentiated in a longitudinal pit
of a tubular profile with burned holes in walls; the layer 3113 con-
tained exclusively hulled barley as the only cereal. Based on accom-
panying seeds of weeds (goosefoot, oat, bedstraw, and nettle) we
can deduce that barley was grown as a spring crop. Seeds of bien-
nial and perennial weeds may suggest that barley was grown after
fallow. Diasporas of nettle indicate that barley was harvested at a low
height above the ground. In the other layers, barley is documented in
the mixture with emmer and spelt wheat and some caryopses bear
signs of germination, a possible evidence of their long-term storing.
The documented cereals could not be grown together; their occur-
rence in one object is due to joint storage or post-depositional proc-
esses (Kalabek, Koc¢ar 2007).
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JECMEN V DOBE RIMSKE A DOBE
STEHOVANi NARODU

Z obdobi doby fimské a stéhovani narod (0-500 n. I.) mame jen
velmi sporé archeobotanické informace. Toto obdobi se z hlediska
klimatologického vyvoje vyznacuje mirnym optimem, které usnadnilo
expanzi fimského impéria smérem do stfedni Evropy. Mistni stfedo-
evropské obyvatelstvo pokracovalo v hospodarském systému doby
zelezné, av8ak diky padu a zaniku vyznamnych center obchodu re-
gistrujeme jisté zhrubnuti socialniho stavu spole¢nosti. Nékteré vy-
spélé formy hospodafstvi byly opustény. Z hlediska skladby plodino-
vé struktury se vSak zda, ze si jeCmen stéle drzel své postaveni.
Zajimavy doklad poskytl vyzkum pece z pocatku patého stoleti, od-
kryté na Déviné u Bratislavy (Hajnalova 1989b). Kromé asi dvou tisic
obilek, pfevazné zita, byl nalezen spédleny bochnik chleba a nékolik
krajict. Mikroskopickopicka analyza zbytk( bunék pokoZzky obilek
odhalila, ze bochnik byl vyroben pfevazné z mouky pSenice seté,
zatimco krajice pochéazeji z Zitného chleba. Ve vSech vzorcich byla
ale nalezena pfimés je€mene. Ten se v mendi mife vyskytoval
i v souboru zuhelnatélého obili.

V dobé fimské a dobé stéhovani narodi je jeCmen doloZeny
na 78 % archeobotanicky zkoumanych nalezist v CR, i procentualni
zastoupeni depotll jeémene oproti pfedchozim obdobim klesa, tvofi
jen 19% (Kocar, Dreslerova 2010). Zajimavé vysledky pfinesla ana-
lyza vyplni hrobovych jam ve Vrchoslavicich u Olomouce. Archeobo-
tanické vyzkumy vyplni hrobovych jam jsou dosud malo obvykié,
nebot koncentrace botanickych nalezli zde byva zpravidla velmi niz-
ka. Ve Vrchoslavicich, na pohrebisti doby stéhovani narodu, bylo ar-
cheobotanicky prozkoumano sedm kostrovych hrobd. Jemen zde
byl dolozen vedle pSenice obecné, dvouzrnky a ovsa. Ve vyplnich
hrobovych jam se vSak mohl dochovat zaznam o jakychsi ritualnich
praktikédch, snad pohfebni hostiné (Ko¢ar 2005). Na tomto nalezisti
byla rovnéz prozkoumana pec. Ve vyplni, ktera vznikala pfi viastnim
provozu pece, byla nizka koncentrace rostlinnych makrozbytkd, v ko-
necné fazi funkce pece se v tahovém kanalu ulozilo velké mnoZzstvi
botanického materidlu, ktery se sklada prevazné z archaickych pse-
nic, prosa, je€mene a ovsa. Obdobny nalez z pece doby fimské po-
chazi z Holubic a Hostivare. V Holubicich $lo o hromadny nalez je¢-
mene, v Hostivafi o $paldu a dvouzrnku. Ve v8ech tfech pecich byly
jednotlivé obilky znaéné korodované, zuhelnaténi zfejmé probihalo
za vysokych teplot za pfistupu vzduchu. Primarni funkce peci byla
zifejmé jind nez potravinarska, dosouseni obili ¢i pfiprava pokrmu
v nich probihala pravdépodobné az ke konci jejich zivotnosti (Kocar
2005).

ROLE JECMENE V RANEM STREDOVEKU

Rany stfedovék je ve stfedni Evropé do znac¢né miry dalSim pokra-
¢ovanim vyvoje doby zelezné. Po neklidné dobé stéhovani narodd,
kdy v nékterych nizinnych oblastech stfedni Evropy registrujeme po-
kles intenzity osidleni, nastalo v 6.—10. stoleti obdobi jisté stabiliza-
ce. Tato faze raného stfedovéku je charakteristickd mirnym zhor$o-
vanim klimatickych podminek, ale také archai¢nosti celého
zemédélského systému, zalozeného na jednoduché travopolni sou-
stavé. Na fadé pylovych profill Ize ¢ist kontinudlni vyuzivani jeéme-
ne. Na tfech vyznamnych sidlistich germanskych Alamant v jihoné-
meckém prostoru mezi hornim Rynem a Hornim Dunajem, kde
osidleni kontinualné pokrac¢ovalo dlouho do merovejského obdobi
raného stfedovéku, byla zjisténa Siroka variabilita péstovanych plo-
din, z nichz byl nejvyznamnéjsi pluchaty jeémen. Prokdzana byla
na tomto sidlisti i produkce piva z je€ného sladu (Résch 2008).
V Dolnim Sasku je v pylovém zdznamu registrovano jako hlavni obil-
nina zito, ale je€émen zde byl stabilni sou¢asti agroekosystému slo-
vansky hovoficiho obyvatelstva minimalné od 8.—12. stoleti (Beug
2011).

Pisemny zaznam o sortimentu obilnin v Cechach zanechal Ibra-
him ibn Jakub, ktery v letech 965-966 navstivil Prahu. Z obilnin zmi-
fiuje pSenici, proso a jeémen, které pry byly neobycejné levné. Je¢-
men pro koné na ¢tyficet dnll kupoval za stejnou cenu jako p$enici
pro ¢lovéka na mésic. Zaznamenava péstovani ozimu a jari (dvoji
uroda) (Beranova 1980).

Podle Kiihna (1980) je dominantni obilninou pro 6.—10. stoleti pSe-
nice seta, ktera postupné nahrazuje pSenici dvouzrnku, na vyznamu
nabyva Zito. Je€men se v sortimentu péstovanych obilnin drzi stale,
ve vétsiné pripadd udava Kihn vicefadé pluchaté je¢émeny, nahou
formu pfipousti pouze v Moravi¢anech. V souboru ziskaném z néko-

BARLEY IN THE ROMAN IRON AGE AND
IN THE PERIOD OF MIGRATION PERIOD

Archaeobotanical information from the period of the Roman Iron
Age and Migration Period (0-500 AD) are only sporadic. In terms of
the climatologic development, this period is characterized by a mild
optimum which enabled the expansion of the Roman Empire towards
Central Europe. Local population in Central Europe continued in the
agricultural system of the Iron Age, however, because of the fall and
destruction of important trade centers a social state of the society
became rougher. Some advanced forms of farming were left. As for
crop structure, however, barley appears to have kept its position. In-
teresting evidence was provided by research of the furnace from the
beginning of the fifth century excavated in Dévin Bratislava (Hajnalova
1989b). Besides ca two thousand of mainly rye caryopses also
a charred loaf of bread and a few slices were found. The microscopic
analyses of remnants of cell tissue of the caryopses revealed that the
loaf was made mainly from wheat flour while slices were from rye
bread. In all samples barley admixture was also found. Barley in
a lower quantity also occurred in the set of charred corn.

In the Roman Iron Age and in the age of Migration Period barley is
documented in 78% of the archaeobotanically investigated sites in
the CR, percentage rate of barley deposits also declines compared
to the preceding periods achieving only 19% (Kocar, Dreslerova
2010). The analysis of fillings of grave pits in Vrchoslavice Olomouc
has brought interesting results. Archaeobotanical research in grave
pit fillings are still not very frequent as concentration of botanical
finds is usually very low here. In Vrchoslavice, in the burial ground
from the Migration Period, seven skeleton graves were explored ar-
chaeobotanically. Barley was documented along with wheat, emmer
and oats. However, in the fillings of grave pits, a record about some
ritual practices, perhaps a funeral feast could be preserved (Kocar
2005). A furnace was also explored in this archaoeologiocal site.
A low concentration of plant macro residues was found in the filling
formed during the furnace operation, in the final phase of the furnace
function, a big amount of the botanical material was deposited in the
draught canal, it is composed of archaic wheat, millet, barley and
oats. A similar find of the furnace of the Roman Iron Age comes from
Holubice (assemblage of barley) and HostivaF (spelt and emmer).
The individual caryopses were considerably corroded in all three fur-
naces, charring probably occurred at high temperatures with the air
access. Primary function of furnaces was presumably different than
for food purposes; corns were dried or food prepared probably only
at the end of furnace life time (Kocar 2005).

ROLE OF BARLEY IN THE EARLY MIDDLE
AGES

The Early Middle Ages in Central Europe is to a considerable ex-
tent a further continuation of the development of the Iron Age. After
a restless period of the Migration Period when in some lowland areas
of Central Europe, a decline in settlement density can be registered,
the 6th — 10th centuries were a more stable period. This phase of the
Early Middle Ages is characterized by worsened climatic conditions
and archaistic agricultural system based on simple grass-field sys-
tem. Many pollen profiles indicate continual use of barley. In three
important settlements of the Germanic Alamans in the south Ger-
man area between the upper Rhine and upper Danube where the
settlement continued further to the period of the Merovingians in the
Early Middle Ages, a wide variability in the grown crops was found,
hulled barley being the most important crop. Production of beer from
barley malt was also proven in this settlement (Résch 2008). In Low-
er Saxony, rye was registered in the pollen record as the main crop
but barley was a stable component of the agro-ecosystem of the Sla-
vonic population at least from the 8" — 12" centuries (Beug 2011).

A written record about the cereal assortment in Bohemia was left
by Ibrahim ibn Jakib who visited Prague in 965-966. Of cereals he
mentioned wheat, millet and barley which as he said were extremely
cheap. He bought barley for horses for forty days for the same price
as wheat for man for a month. He recorded growing of spring and
winter crops (double harvest) (Beranova 1980).

According to Kiihn (1980), wheat was a dominant cereal for the 6™
— 10" centuries, it gradually replaced emmer, and also rye became
more important. Barley kept its position in the collection of grown
crops, Kiihn recorded six-row barley in most cases, naked form only
in Moravi¢any. The rate between barley and wheat is balanced in the
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lika zasobnich jam ze Statenic (8. stol.) je pomér mezi jeCmenem
a pSenici setou vyrovnany. Vétsina obilek je€mene byla uréena jako
Sestifada forma (obr. 1) (Komarkova 2005). Naproti tomu v hromad-
ném nélezu z Libice (pol. 10. stol.) byl je€émen, a to dvourady i vice-
fady, jen pfimési pSenice seté. V Neméticich byly pfi vyzkumu opev-
néného sidla nalezeny zbytky zasob obili, které jsou datované
do 9. stoleti — je€men byl doloZeny v dvoufadé i Sestifadé formé&, ne-
Ize vSak vyloucit, ze se nejedna o pfimés pocetnéjSi pSenice a zita
(Opravil 2000). V rané stfedovékych vrstvach z Lovosic, které byly
prozkoumany na vyznamném pfistavnim sidlisti na fece Labi, uvadi
V. Culikova (2008) mezi je€menem i jeémen dvourady. V Pobedimi
na Slovensku mezi obilninami je€émen prevazoval, doplnén byl Zitem
a pSenici (Hajnalova 1976). Zajimavy nalez nahého je€mene pocha-
zi z Bratislavy, UrSulinskeé ulice, a je datovan do 12. stoleti (Hajnalova
1999). Ze souboru z Bfezna u Loun pochazi vyssi podil Zita (Kocar
etal.2011).

Podrobna analyza rostlinnych makrozbytkl z vyplné archeologic-
kych objektt a pfikopl rané stfedovékého Zatce (9.—12. stoleti) za-
chytila zmény ve struktufe péstovanych obilnin béhem vyvoje vznika-
jici méstské aglomerace. Je€men je zde zastoupen jen jako okrajova
obilnina, pfiemz v 11. a 12. stoleti je dolozeny mirné vyssi podil
v ramci ziskanych obilnin nez v obdobi pfedchozim (Kocar et al.
2011). Vznik rané méstskych aglomeraci pfedznamenava novou vy-
znamnou epochu ve vyuzivani je€mene, kterou je vrcholny stfedo-
vék a nasledna obdobi novovéku.

ZAVER

Na zakladé rozboru nalezli jeémend od neolitu do zavéru raného
stfedovéku Ize sledovat zajimavou historii této kli¢ové plodiny od dob
jejiho zavedeni do sortimentu péstovanych rostlin az do nastupu vr-
cholné stfedovéké ekonomiky. Je€men byl v dobé nastupu nejstarsi-
ho zemédélstvi ve stfedni Evropé okrajovou obilninou, postupné
v8ak jeho Cetnost a vyznam stoupa. Lze sledovat specificka obdobi
a regiony, kde byl jeémen dokonce dominantni plodinou. Casté jsou
také hromadné nélezy je¢menu. Ruku v ruce s péstovanim obilnin
Slo jejich vyuzivani na vyrobu piva, o Eemz nepfimo svéd¢i sortimen-
ty picich souprav, ale i nejnovéjsi vysledky biochemickych analyz
vnitfniho povrchu keramickych nadob.
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