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Je¢meny predstavuiji z botanického hlediska samostatny rod z €eledi lipnicovitych (Poaceae) s celkovym poctem 45 znamych taxon(.
Clanek popisuje historii domestikace a $ifeni jeémene v zavéru posledni doby ledové a v prilb&hu holocénu ve Starém svété, a to pre-
devsim z hlediska archeobotaniky. Tento text se zabyva rozsifenim planého jeémene Hordeum spontaneum a podminkami domestikace
na Pfednim vychodé a v dalSich oblastech Starého svéta. Vyklad pokracuje formovanim tzv. neolitického balicku s ohledem na morfo-
logickou domestikaci je€émene v prfedovychodni oblasti a zplisobem Sifeni této rostliny v jihovychodni Evropé. Li€eni je zalozeno predevsim
na archeobotanickych dokladech sbéru a péstovani, mensi pozornost je také vénovana genetickym aspektdm jeémene.

Benes$, J. — Salkova, T. — Vanééek, Z.: Archaeobotanical insight into the origin and early history of barley (Hordeum vulgare) in
the Near East. Kvasny Prum. 57, 2011, No. 5, p. 121-126.

Botanically, barleys represent a separate genus of the grass (Poaceae) family with total number of 45 taxa. This study describes the
history of barley domestication and barley spread in the Old Word at the end of the last ice age and during the Holocene especially from
an archaeobotanical point of view. This article describes the spread of wild barley Hordeum spontaneum and domestication conditions
in the Near East and other regions of the Old World. The study then pays attention to a so-called Neolithic package with respect to mor-
phological domestication of barley in the territory of the Near East and spread of this plant in southeastern Europe. Description is based
mainly on archaeobotanical evidence of gathering and growing, minor attention is also paid to barley genetic aspects.

Benes, J. — Salkova, T. — Vanééek, Z.: Der Ursprung und die alteste Geschichte der gesiten Gerste (Hordeum vulgare) im Nahem
Ost Vorderen Orient: Anblick der Archdobotanik. Kvasny Prum. 57, 2011, Nr. 5, S. 121-126.

Aus der botanischen Sicht stellt die Gerste einen selbststédndigen Stamm aus der Grassfamilie (Poaceae) mit der gesamten Zahl 45
bekannter Taxa. Vor allem aus der Sicht der Arch&dobotanik wurde der Verlauf der Gerstendomestikation und — Verbreitung im Zeitbereich
zum Ende der Eiszeit und wahrend der Holoceneperiode in der Alten Welt beschrieben. Der Artikel befasst sich mit der Verbreitung der
wilden Gerste Hordeum spontaneum und mit den Bedingungen der Domestikation im Nahen Ost und in den weiteren Gebieten der Alten
Welt. Mit der Ruicksicht auf die morphologische Domestikation der Gerste im Gebiet des Nahen Osts wurde die Formierung des soge-
nannten Neolitischen Packchens im Nahem Ost und die Weise der Gerstenverbreitung in Stidosteuropa beschrieben. Diese Beschreibung
wird insbesondere auf den archdobotanischen Griinden Gber Sammlung und Ziichtung gelegt, weitere Aufmerksamkeit wird auch den

genetischen Gesichtspunkten der Gerste gewidmet.
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1 UVOD

Je€meny predstavuiji z botanického hlediska samostatny rod z ¢e-
ledi lipnicovitych (Poaceae). Tradiéni taxonomie je odliSuje od ostat-
nich zastupct ¢eledi naptiklad kvuli jednokvétym klaskam, které vy-
rGstaji na vieteni (licho)klasu vzdy po trojicich. Rod Hordeum ¢ital
puvodné zhruba 150 druht, av8ak s ndstupem molekularné genetic-
kych poznatk( se pocet samostatnych druht snizil na 32 druhd, do-
hromady 45 taxonu [1,2]. Jeémeny Ize podle po¢tu chromozom( roz-
délit na diploidni (2n = 14), tetraploidni (2n = 28) a hexaploidni (2n =
42). Kulturni je¢men je diploidni (2n = 14), podle usporadani klasu
dvourady nebo Sestifady. Jednou z kli€ovych plodin Eurasie a severni
Afriky je je€men sety (Hordeum vulgare), jehoz historie je spojena
pfimo s po¢atky zemédélstvi. Cilem tohoto pfispévku je nastinit his-
torii domestikace a Sifeni jeCmene v zavéru posledni doby ledové
a v pribéhu holocénu ve Starém svété, a to prfedevsim z hlediska ar-
cheobotaniky, tedy oboru, ktery se zabyva archeologickymi nalezy
rostlin a jejich vyznamem pro poznani historickych spole¢nosti a jejich
ekologie. Tento text se zabyva rozSifenim planého je€émene Hordeum
spontaneum a podminkami domestikace na Pfednim vychodé a v dal-
Sich oblastech Starého svéta. Vyklad pokracuje formovanim tzv. neo-
litického bali€ku s ohledem na morfologickou domestikaci jeémene
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1 INTRODUCTION

Botanically, barleys represent a separate genus of the grass
(Poaceae) family. Traditional taxonomy distinguishes them from the
other representatives of the family, for example due to uniflorous
spikelets that are grouped at the node of the rachis always in triads.
The Hordeum genus originally comprised about 150 species, with the
development of molecular and genetic science the number of the in-
dividual species declined to 32, in total 45 taxa [1.2]). According to
the number of chromosomes, barleys can be classified as diploid
(2n = 14), tetraploid (2n = 28) and hexaploid (2n = 42). Cultural barley
is diploid (2n = 14), two-rowed and six-rowed according to the number
of kernel rows in the head. Barley (Hordeum vulgare) is one of the
key crops of Eurasia and North Africa, its history is directly connected
with the beginning of agriculture. The aim of this study is to outline
the history of barley domestication and barley spread in the Old Word
at the end of the last ice age and during the Holocene especially from
an archaeobotanical point of view, i.e. from the aspect of the science
that studies archeological findings of plants and their significance for
cognition of historical societies and their ecology. This article de-
scribes the spread of wild barley Hordeum spontaneum and domes-
tication conditions in the Near East and other regions of the Old World.
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v pfedovychodni oblasti a zplisobem $ifeni této rostliny v jihovychodni
Evropé. Liceni je zalozeno predevsim na archeobotanickych dokla-
dech sbéru a péstovani, mensi pozornost je také vénovana genetic-
kym aspektim jeémene. Pokud ke genetice pfihlizime, pak prede-
v§im v souvislostech, které nam objasnuji plvod a variabilitu genové
diverzity jeément ve vztahu k archeologickym a morfologicko-archeo-
botanickym argumentiim.

2 POCATKY PESTOVANI JECMENE NA
PREDNIM VYCHODE

V literatufe panuje obecna shoda, ze pfedkem dnesnich domesti-
kovanych odrdd jeémena je velkosemenny jeémen plany (Hordeum
spontaneum). Ten je velmi €astou travinou v regionech jihozapadni
Asie, pro které se vzilo oznag¢eni Urodny ptlmésic. Rozsah endemic-
kého vyskytu planého je€mene jako pfedka dnesnich kulturnich jec-
menu Ize sledovat od udoli Jordanu, pfes horni tok Eufratu a jihovy-
chodni oblasti Turecka do horskych regiont Pakistanu a Afganistanu
[3,4].

Pocatky historie domestikovaného je¢mene (Hordeum vulgare),
jedné z nejdllezitéjsich svétovych ekonomickych rostlin, jsou Uzce
spojeny s Uzemim Asie, Evropy a severni Afriky. Zvlasté dilezita je
oblast Urodného ptilmésice (obr. 1), pfedevsim jeho jihozépadni &asti,
tj. povodi Jordanu a severosyrskych oblasti. Zde podle archeologic-
kych zdrojl probihaly v pozdné paleolitické (pozdéji i rané neolitické)
spole¢nosti slozité socidlni a ekologické interakce, které formovaly
vztah lidi k rostlinné vyzivé ve Ctyfech vyvojovych stadiich [5,6]:

1. sbér semen divokych rostlin jako jeden ze sezonnich zpUsobU ob-
zivy lovel a sbéracu,

2. péstovani divokych forem rostlin na samém pocatku kultivace,

3. systematické zemédélské péstovani morfologicky divokych forem
rostlin,

T boeoticum aegilopoides
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Obr.1 Zapadni &ast Urodného ptlmésice v JV Turecku, Syrii, Liba-
nonu, Izraeli a Jordansku. Sou¢asné rozsifeni nékterych druhd divo-
kych trav, v minulosti pfedkl nékterych p$enic a jeémend. Podle [3]
/ Fig.1.Western part of the Fertile Crescent in SE Turkey, Syria, Le-
banon, Israel and Jordan. Current distribution of some species of wild
grasses, in the past progenitors of some wheats and barleys. Accor-
ding to [3]

The study then pays attention to a so-called Neolithic package with
respect to morphological domestication of barley in the territory of
the Near East and spread of this plant in southeastern Europe. De-
scription is based mainly on archaeobotanical evidence of gathering
and growing, minor attention is also paid to barley genetic aspects.
Genetics is considered here only when it can help us clarify the origin
and variability of barley gene diversity in relation to archaeological
and morphological and archaeobotanical arguments.

2 BEGINNINGS OF BARLEY GROWING IN
THE NEAR EAST

A consensus exists in the literature that large-grained wild barley
(Hordeum spontaneum) is a progenitor of current domesticated bar-
ley varieties. It is a common grass in the South-East Asia regions,
known as the Fertile Crescent. The endemic range of wild barley, as
a progenitor of today’s cultural barley, extends from the Jordan valley,
over the Euphrates headwaters and Southeast Turkey to the mountain
regions of Pakistan and Afghanistan [3,4].

The beginnings of the history of domesticated barley (Hordeum
vulgare), one of the world most important economic plants, are tightly
connected with the territory of Asia, Europe and North Africa. The
area of the Fertile Crescent (Fig. 1), mainly its southwestern part, i.e.
the Jordan watershed and Northern Syria areas are of a special im-
portance. According to archaeological sources, complex social and
ecologic interactions which formed relationship of people to the plant
diet proceeded in late Paleolithic (and later also in early Neolithic) so-
ciety in four development stages [5,6]:

1. Procurement of wild plant seeds as one of the seasonal diet of
hunters and gatherers,

2. Production of wild plant forms at the very beginning of cultivation,

3. Systematic agricultural growing of morphologically wild plant forms,

4. Systematic agricultural growing based on morphologically domes-
ticated plant forms.

Growing of wild barley forms and domestication processes took
place in the environment of relatively favorable biotopes of the Pales-
tine-Syria area in the late phases of the Ice Age. Many authors un-
derline the significance of climatic changes at the end of the Pleis-
tocene in relation to wild progenitors of domesticated plants. The role
of cooling in the Younger Dryas age (11 500 — 9800 BC cal.) is es-
pecially emphasized as, compared to the previous climatically very
favorable Allerad Interstadial period, less favorable conditions dis-
turbed the structure of food sources increasing thus the importance
of grown forms of wild grasses in human diet [7]. The orientation to
caloric plants has been emphasized [8], their larger grains were the
advantage for the Paleolithic communities; another reason may be
a lower availability of collected wild barleys in the cold Dryas [3]. It is
necessary to realize that barley although an important economic
plant, belonged to a group of most frequently used plants together
with minimally three wild wheats, wild emmer wheat (Triticum dicoc-
coides), one-grain form of wild wheat eincorn (Triticum boeoticum
aegilopoides) and a form of wild wheat eincorn with two grains in
each spikelet Triticum boeoticum thaoudar, compare to [3] and many
legumes [9]).

Hordeum spontaneum (Fig. 2), a progenitor of cultural barleys, is
a wild grass, well adapted to the arid climate. Being the least tolerant
to cold conditions, it matures earlier than other wild cereals. Even to-
day this plant is much more widespread in the Near East than wild
wheats [3]). A number of important archaeological sites exist here
that in the last two decades significantly changed the archaeobotan-
ical and archaeologal view of the beginnings of barley domestication.
The key archaeological site for prehistory of growing Hordeum spon-
taneumis an Israeli Ohalo I, where for many years an extensive ex-
ploration of the settlement of the Kebara Culture of the Epipaleolithic
period (21 000—18 500 BC) has been performed. Findings of wild bar-
leys have already been known from the archaeobotanical data sets
from the Paleolitic layers in the Israeli cave Kebara (Mount Carmel
area, findings dated to 60 000-48 000 BP), researchers, however,
claimed that only an insignificant quantity of a few tens of charred
grains of Hordeum spontaneum occurred there among many other
and in quantity incomparably much more represented taxas (oak ach-
enes, wild pistachios, wild wine grapes, etc.), i.e. presumably not still
in the amount of the economic importance. The findings of wild barley
from the settlement Ohalo Il are of a quite different character. Among
more than 90 000 plant macroremnants, wild barley with 2503 charred
grains was significantly represented [10]. This number in relation to
the other taxas found already confirms a considerable importance of
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4. systematické zemédélské péstovani, zalozené na morfologicky do-
mestikovanych formach rostlin.

Péstovani divokych forem je€mene i procesy domestikace probi-
haly v prostfedi relativné pfiznivych biotopd syropalestinské oblasti
v pozdnich fazich doby ledové. Rada autord poukazuje na vyznam
klimatickych zmén konce pleistocénu pravé ve vztahu k divokym pred-
kiim domestikovanych rostlin. Zvlasté se zdlrazrfiuje role ochlazeni
v mladém dryasu (11 500—9800 p¥. n. |. cal.), kdy byly ve srovnani
s prfedchozim klimaticky velmi pfiznivym interstadialem Allered na-
stoleny pro ¢lovéka méné pfiznivé podminky, které narusily strukturu
potravnich zdroju tak, ze stoupl vyznam péstovanych forem divokych
travin ve vyzivé [7]. ZdUraznuje se orientace na kaloricky vyznamné
rostliny [8], jejich vétsi zrna byla pro paleolitické komunity vyhodou,
ale také mensi dostupnost divokych sbiranych jeément v chladném
dryasu [3]. Je dulezité si uvédomit, Ze jeémen, ackoliv se jednalo o dli-
lezitou ekonomickou rostlinu, tvofil sou¢ast skupiny nejcastéji vyuzi-
vanych rostlin, do které spadaly minimalné tfi divoké pSenice, divoka
pSenice dvourznka (Triticum dicoccoides), jednozrnna forma divoké
pSenice jednozrnky (Triticum boeoticum aegilopoides) a dvourznna
forma divoké pSenice jednozrnky Triticum boeoticum thaoudar, srov.
[3]) a fada lusténin [9]).

Hordeum spontaneum (obr. 2), ptedek kulturnich jeémend, je di-
voka travina, ktera je velmi dobfe adaptovana na aridni klima. Také
je nejméné tolerantni na chladné podminky, zfejmeé proto, Ze dozrava
dfive nez ostatni divoké cerealie. Na Pfednim vychodg je tato rostlina
i dnes daleko vice rozSifena, nez je tomu u divokych pSenic [3]. Exi-
stuje zde fada vyznamnych archeologickych nalezist, ktera v minu-
lych dvou desetiletich vyznamné zménila pohled archeobotaniky a ar-
cheologie na po¢atky domestikace je¢ément. Klic¢ovym nalezi§tém pro
prehistorii péstovani tohoto druhu je izraelské nalezisté Ohalo Il., kde
jiz fadu let probiha rozsahly vyzkum sidlisté kebarské kultury epipa-
leolitického stari (21 000-18 500 pf. n. I.). Nalezy planého je€mene
jsou z archeobotanickych souborl znamy jiz ze stfedniho paleolitu
z izraelské jeskyné Kebara (oblast Mount Carmel, nalezy datovany
do intervalu 60 000—48 000 BP), podle autor(l vyzkumu se vSak jed-
nalo o bezvyznamné mnozstvi nékolika desitek zuhelnatélych obilek
Hordeum spontaneum mezi mnoha jinymi, po€etné nesrovnatelné
vice zastoupenymi taxony (nazky dubu, plané pistacie, plana vinna
réva atd.), tedy v mnozstvi, které zfejmé nemeélo jesté ekonomicky
vyznam. Nalezy planého je€mene ze sidlisté Ohalo Il. jsou ale zcela
jiného charakteru. Mezi vice nez 90 tisici rostlinnych makrozbytkd
mél plany jemen vyznamné zastoupeni s poctem 2503 zuhelnaté-
lych obilek [10]. To uz je pocet, ktery ve vztahu k ostatnim nalezenym
taxondm doklada znaény ekonomicky vyznam divokého jeémene pro
paleolitickou komunitu, sidlici tehdy u Galilejského jezera.

Jednim z klicovych archeobotanickych ukazatell nejranéjSich fo-
rem domestikace je (kromé zvétSeni zrna a vyskytu semen plevelnich
druh v archeobotanickych vzorcich) [6] morfologie ¢lankl klasovych
vieten, odrazejich rozpadavost nebo nerozpadavost klas(, tedy jeden
ze zakladnich parametrd domestikovanych populaci. Je pozoru-
hodné, ze jiz na sidlisti v Ohalu Il. se mezi 90 % divokych forem vi-
dli¢ek klasového vietene jeément naslo zhruba 10 % jedincl s Easné
domestika¢nimi znaky [11]. Ohalo Il. je vSak v tomto ohledu vyjimkou.
Pozorovani vlastnosti archeobotanickych souborl z klicovych lokalit
Pfedniho vychodu, pfedevS§im kombinace morfologickych znakd vi-
dlicek a zrna jeémene, ukazuje, ze proces pravé domestikace pocal
az mezi roky 9000 pf. n. |. a byl ukon¢en kolem roku 7000 pfF. n. . [6]
a trval tedy nejméné 2000 let. Komplexni analyza domestika¢nich
znakU ukazuje jak na nerovnomeérnost vyvoje, tak na relativné poma-
lejSi proces domestikace jeCmene ve srovnani s pSenicemi. Napriklad
na dalSim izraelském nalezisti Netiv Hagdud [3,12] je evidovano ve
starsi fazi sidlisté (10. tisicileti — prvni polovina 9. tisicileti pf. n.|.) pé-
stovani divokého je€mene, zatimco v druhé poloviné 9. tisicileti je jiz
prokazan je€men v ¢aste¢né domestikované formé. Je tfeba pozna-
menat, Ze takova tvrzeni jsou zalozena nikoliv na jednotlivych vysky-
tech divokych nebo domestikovanych morfotypd, ale na statistickych
ukazatelich celého souboru.

Neni ucelem tohoto textu podrobnégji se zabyvat rozborem pficin
a dusledkd domestikace nejstarsiho souboru ekonomickych rostlin
na Pfednim vychodé. Mizeme zde vS8ak alespon v kostce tlumocdit
nejvyznamnéjsi poznatky soudobé archeologie a archeobotaniky.
Souc¢asné analyzy zdlrazriuji vyznam polycentrické evoluce [13]. Tato
nova koncepce pocita s fadou lokalnich ohnisek domestikace (local
domestication events), v nichz vyvoj probihal v relativni nezavislosti
na ohniscich jinych. Vzdy se vSak jednalo o komplexni proces, zahr-
nujici vice domestikacnich procest na rostlinach i zvifatech. Nejsle-
dovanéjSim rodem obilovin jsou urcité pSenice. Napfiklad u pSenice
dvouzrnky (Triticum dicoccum) se jako regiondlni ohnisko domes-

wild barley for the Paleolithic community residing then by the Sea of
Galilee.

One of the key archaeobotanical indicators of the earliest forms of
domestication (besides the increase in a grain size and the occur-
rence of seeds of weed species in archaeobotanical samples) [6] is
morphology of rachis segments reflecting shattering or non-shattering
ears, one of the basic parameters of domesticated populations. Re-
markably, in the settlement at Ohalo Il roughly 10 % of the individuals
with early domestication traits were found among 90 % of wild forms
of barley spikelet forks [11]. Nevertheless, Ohalo Il in this respect is
an exception. Study of archaeobotanical data sets from the key lo-
calities of the Near East, especially a combination of morphological
traits of forks and barley grains shows that the process of a real do-
mestication began only around 9000 BC and was completed around
7000 BC [6] taking thus at least 2000 years. A complex analysis of
domestication traits shows inequality of the development and rela-
tively slower process of barley domestication compared with wheats.
For example, at another Israeli archaeological site Netiv Hagdud
[3,12]) growing of wild barley was documented in the later phase of
the settlement (10™ millennium — 15t half of the 9" millennium BC),
whereas in the 2 half of the 9" millennium barley in a partly domes-
ticated form was proven. It is necessary to note that these claims are
based not on the individual occurrences of wild or domesticated mor-
photypes but on statistical parameters of the whole set.

It is not the purpose of this text to deal in detail with the analysis
of causes and consequences of domestication of the oldest set of
economic plants in the Near East. Nevertheless we can briefly sum-
marize the major achievements of present-day archaeology and ar-
chaeobotany. The current analyses emphasize the significance of the
polycentric evolution [13]). This new concept considers a number of
local domestication events where evolution proceeded relatively in-
dependently. However, it was always a complex process including
more domestication processes of plants and animals. Wheats are def-
initely the most studied cereal species. For example, the archaeolog-
ical sites near the Euphrates in north Syria are given as a regional
domestication center of emmer wheat (Triticum dicoccum) [14]). Do-

Obr. 2. Hordeum spontaneum, predek kulturnich forem je€mena /
Fig.2. Hordeum spontaneum, ancestor of cultural barleys
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leolitickych az neolitickych
sidlistnich utvarech s bohatou sta-
tigrafii a kvalitnim archeobotanic-
kym vyzkumem, je proces pomalé
domestikace jeCmene (vedle dal-
Sich ekonomicky dulezitych rost-
lin) dobre dokumentovan
[3,17,18]. Akoliv zde jdou nalezy
zuhelnatélych semen a vidlic¢ek
jeémene do tisicl, jen nékolik exemplari vykazuje znaky plné do-
mestikace, a to az v sidlistich vrstvach, datovanych do neolitického
obdobi PPNB (Pre-Pottery Neolithic B), napf. tell Djade. Zcela uni-
katnim nalezem je kuchyné z tellu Jerf al Ahmar [18], kde byla sle-
dovéana prostorova struktura archeobotanickych pozlstatk( zuhelna-
télych rostlin. Zajimavym zjisténim je oddélena manipulace
s jeémenem pravé v této kuchyni.

Vedle severosyrskych nalezist pochazeji cenné informace o do-
mestikaci je€mene z nalezist v sidelni panvi v okoli Damasku. Zde
byly zjistény na fadé sidlist, datovanych od raného a stfedniho Useku
8. tisicileti pr. n. |. do 6. tisicileti pf. n. |., progresivni narlsty domes-
tikovanych typu je€émene [19].

Dal$imi centry domestikace je€mene jsou regiony v pohofi Zagros,
kde na mistnich neolitickych lokalitach existuji doklady stejné ¢asné
domestikace je€mene jako v Syrii a Izraeli [3]. Tuto tezi podporuje ge-
neticky vyzkum asijskych jeémenu. Studium genetickych haplotypt
ukazuije, ze vedle klasickych center na Pfednim vychodé existuje jesté
druhé domestikacni centrum je€mene, a to centralni Asie na vychod-
nim okraji Iranské plosiny, kde byly zdrojové regiony jihoasijského
a vychodoasijského je€mene setého [20]. Genetické studium alel je¢-
mene indikuje monofyleticky plvod jeémenu setého, ale pravé vice
nez jedno centrum domestikace. Zatimco vzorky jeémene vykazuiji
typicky vyskyt alely | BKn-3v udoli Jordanu, alela llla BKn-3je typicka
pro vychodni, pfedevsim himalajské jeCmeny [21], ale také pro jec-
meny z velmi rozsahlé oblasti jizni a vychodni Asie. Tento vychodo-
asijsky je¢men (obr. 3) se odliSuje od dnesnich evropskych a seve-
roafrickych odrdd vy$s$im vyskytem nahozrnnych forem a pfevahou
dvouradych typl nad Sestifadymi a jinym usporadanim alel [4]. Nahy
Sestifady jeémen byl napfiklad dominantni plodinou na neolitickém
sidlisti Mehrgarh (kolem let 6000 pf. n. I.) na hranici Iranské ploSiny
a udoli Indu [22].

Predovychodni oblast je tedy znamou a vSeobecné uznavanou pra-
vlasti kulturnich je€émen0. Vyvinuly se z nutriéné dobfe vyuzitelné
travy Hordeum spontaneum, kterd je predchidcem historickych
a dnesnich plevnatych a nahych odrld (obr. 4). Kli¢ovou otazkou je,
ato nejen v problematice jeémend, kdy a jak opustil nedomestikovany
i domestikovany jeémen areal svého plvodniho pfirozeného vyskytu,
respektive kdy a jak se uskutecnil jeho kulturni pfenos.

3 NEOLIT A KULTURNI PRENOS
JECMENU DO EVROPY

NejzajimavéjSim a ¢asto diskutovanym pfipadem introdukce jec-
mene mimo vlastni oblast pfirozeného vyskytu a domestikace je velmi
¢asny vyskyt plvodné ¢isté pfedovychodnich plodin na Kypru a dale
vyskyt téchto plodin v neolitu Turecka a Recka [24]. Nejstarsi domes-
tikované rostliny jako psenice dvourznka ( Triticum dicoccum), jedno-
zrnka ( Triticum monococcum) a plevnaty jeémen (Hordeum vulgare),

Obr. 3 Dvé domestikaéni centra jeémene v oblasti Urodného plimésice. A, mista odbéru vzorkl ze 104
linii Hordeum spontaneum, shromazdénych genetickym vyzkumem v Izraeli a Jordansku a v okoli jordan-
sko-syrské hranice. Cervené tecky ukazuji mista sbéru linii H. s. BKN-3 alely |. B a alely BKN-3 genu z di-
voké populace. Podle [21] / Fig. 3 Two barley domestication centers in the Fertile Crescent area. A,
sampling sites of 104 Hordeum spontaneum lines, collected in the genetic research in Israel and Jordan
and near Jordan-Syria border. Red dots indicate sites of collection of the H. lines with BKn-3 alleles I. B
and BKn-3 allele of the gene from wild populations. According to [21]

mestication patterns of the einkorn wheat (Triticum monococcum)
were markedly affected by the archaeogenetic analysis of the current
wild populations of wheat in Anatolia and Near East. Based on the
gene diversity of the recent populations of wheat Triticum boeoticum
(einkorn ancestor), a relatively small area in the Karacadag region in
southeast Turkey was determined as a domestication site [15]), this
stirred up a controversy between geneticists and archaeobotanics
[16)).

The process of slow domestication of barley (besides other eco-
nomically important plants) has already been well documented in im-
portant Syrian Mureybet, Djade and Jerf al Ahmar. Profound ar-
chaeobotanical explorations have already documented a process of
slow domestication of barley (besides other economically important
plants) in important Syrian Mureybet, Djade and Jerf al Ahmar Tells
at the central Euphrates, Epipaleolithic to Neolithic settlements with
rich stratigraphy [3,17,18]). Although thousands of charred seeds and
barley spikelet forks were found here, only a few of them exhibited
the traits of complete domestication, only in the settlement layers dat-
ing from the Neolithic period PPNB (Pre-Pottery Neolithic B), for ex-
ample tell Djade. A completely unique finding is a kitchen from the
Tell Jerf al Ahmar [18]) where a spatial distribution of archaeobotanical
remnants of charred plants was found. Separate manipulation with
barley in this kitchen is an interesting finding .

In addition to the north Syrian archaeological sites, valuable infor-
mation on barley domestication has come from the findings in the
settlement basin near Damascus where progressive increases in do-
mesticated barley types were determined in many settlements dated
from early and middle section of the 8" millennium BC to the 6" mil-
lennium BC [19]).

Other barley domestication centers are regions in the Zagros Moun-
tains; here findings in the Neolithic localities showed the same early
domestication of barley as in Syria and Israel [3]. This thesis is con-
firmed by the genetic research on Asian barleys. Study of genetic
haplotypes suggests that besides the classical centers in the Near
East, the second domestication center of barley existed in the east
of the Iranian Plateau in central Asia, i.e. the source regions of East
and South Asian barley [20]. Genetic study of barley alleles indicates
a monophyletic origin of barley and more than one domestication cen-
ter. While the barley samples exhibit the typical occurrence of allele
| BKn-3 in the Jordan valley, allele llla BKn-3 is typical for eastern,
mainly Himalayan, barleys [21]), but also for barleys from a very vast
area of South and East Asia. This East Asian barley (Fig. 3) differs
from today’s European and north African varieties by a higher occur-
rence of naked forms and prevalence of two-row over the six-row
types and different allele arrangement [4]. For example naked six-row
barley was a dominant crop in the Neolithic settlement Mehrgarh
(about 6000 BC) on the border of the Iranian Plateau and the Indus
valley [22].

The area of the Near East is therefore a well known and generally
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spole¢né se Inem setym (Linum usitatissimum) a Ctyfmi luSténinami:
¢ockou (Lens culinaris), hrachem (Pisum sativum), vikvi ervilskou ( Vi-
cia ervilia), a cizrnou berani (Cicer arietinum) tvofi plvodni bali¢ek
neolitickych plodin, ktery byl z domaci pfedovychodni oblasti preda-
van rliznymi zplGsoby déle [9].

Pfedné je tfeba fici, ze velmi ¢asné (cca v 6.-5. tisicileti pf. n. I.)
se v pocinajici pfedovychodni neolitické spole€nosti vytvofila slozita,
témér protoméstska socialni struktura spole¢nosti a uz velmi zahy
dochazi k nadregionalnim kontaktlim a vyméné zbozi, ve které prav-
dépodobné nechybi i péstované rostliny. Tento proces je dokumento-
van predevsim u divokych forem péstovanych pSenic [3]. Velmi ¢asny
vyskyt plevnatého je€mene na Kypru (8800—8400 pf. n. |.) souvisi
velmi pravdépodobné s jeho transportem skupinami levantskych oby-
vatel, nositelll kultury PPNB [24]. Zhruba o dva tisice let pozdéji na-
chazime plevnaty je¢men jiz na neolitickych nalezistich stfedniho Tu-
recka, ale také na feckych neolitickych lokalitach [25].

O pocatcich neolitického hospodarstvi v Evropé a tim i zplUsobu
pfenosu kulturnich plodin véetné jeémene se vedou zivé polemiky
[26]. Dnes existuji dva akceptované postupy Sifeni nejstars§iho zemé-
délstvi, pficemz musi byt zddraznéno, ze oba mechanismy se v za-
sadé mohly na regionalnich Urovnich doplfiovat. Na prvnim misté je
to model demické difuze (demic difusion). Tato koncepce ma svoje
kofeny jiz v padesatych letech, kdy G. Childe formuloval model neo-
litické revoluce (svétlo z vychodu: lux ex oriente). Vyznamnym pokra-
Covatelem této tradice jsou Ameri¢ané A. Amermann a L. Cavalli-
Sforza [27,28]. Ti vychazi z tradiéni difuzionistické teorie, ztotoznujici
pocatky evropského neolitického hospodarstvi s pomérné rychle se
posunujici (a rychle narustajici) populaéni vinou (,wave of advance®),
pfinasejici na nase teritorium jiz hotovy rostlinny a Zivo¢isny genofond
a z hlediska ¢lovéka jsou Sifeny novym proudem obyvatelstva. Dnes
je napfiklad obecné akceptovano, ze tento ,demicky“ zplsob Sifeni
zemé&dslstvi existoval na Kypru a v Recku [25], a pravdépodobné také
na jiznim Balkanu. Pokud tomu tak bylo, pak neoliticky bali¢ek rostlin,
véetné jeCmene, byl do téchto region( jihovychodni Evropy pfenesen
kolonisty.

Jinym zpusobem se zemédélstvi $ifilo v podstatné ¢asti stfedniho
a zapadniho Stfedomoti, v zapadni a severni Evropé [29]. Zplisob
tamniho Sifeni zemédélstvi je souborné zahrnovan pod model po-
stupné zemédeélské adaptace (transition to farming). Tento zpusob $i-
feni zemédélstvi popsala poprvé v poloviné osmdesatych let minu-
Iého stoleti skupina badateld s vyraznym vkladem M. Zvelebila [30].
Zplsob Sifeni je v této teorii zalozen na mechanismu kompetice mezi
lovecko-sbéraéskym mezolitickym zplsobem Zivota a rolnickym ne-
olitickym hospodarenim na tzv. zemédélské hranici. Zemédélsky zp(-
sob Zivota byl pro pomérné ¢etné a vyspélé mezolitické lovce a sbé-
race vychodiskem z krize. Ta méla nékolik pfi¢in. Postupné zarGstani
Evropy atlantickym lesem, ale i nasledné zestepnéni ¢asti stfedni
a vychodni Evropy zpUsobilo zménu struktury potravnich zdroj. Me-
zolitické komunity byly nuceny se vyrovnat s vétSim nebezpeéim
hladu, nebot pfi méné mobilnim zplsobu Zivota v zarostlé a mélo pre-
hledné krajiné, a tedy pfi usedlej$im zpUsobu Zivota mohla ztrata jed-

acknowledged homeland of cultural barleys. They developed from nu-
tritiously well usable grass Hordeum spontaneum an ancestor of his-
toric and today’s hulled and naked varieties (Fig. 4). The key question
is when and how both non-domesticated and domesticated barleys
left the area of their original natural occurrence or when and how their
cultural transfer occurred.

3 THE NEOLITHIC AND CULTURAL
TRANSFER OF BARLEYS TO EUROPE

A very interesting and often discussed case of the introduction of
barley outside the original area of its natural occurrence and domes-
tication is a very frequent occurrence of originally purely Near Eastern
crops in Cyprus and also the occurrence of these crops in the Neolithic
of Turkey and Greece [24]). The oldest domesticated plants such as
emmer wheat ( Triticum dicoccum), einkorn wheat ( Triticum monococ-
cum) and hulled barley (Hordeum vulgare), together with flax (Linum
usitatissimum) and four pulses: lentil (Lens culinaris), pea (Pisum
sativum), vetch (Vicia ervilia), and chickpea (Cicer arietinum) form
an original package of Neolithic crops which was further transferred
from the original Near Eastern area by various means [9]).

It must be also noted that very early (ca in the 6™, 5" millennium
before AD) in the originating Near Eastern Neolithic society, a very
complex, nearly proto-municipal social structure was established and
very soon contacts exceeding regions were established and ex-
change of goods probably included grown plants as well. This process
is documented mainly in the wild forms of grown wheats [3]. A very
early occurrence of hulled barley in Cyprus (8800 — 8400 BC) is very
probably connected with its transport by groups of people from the
Levant, bearers of PPNB culture [24]. Roughly two thousand years
later, hulled barley was already grown in the Neolithic finding sites of
central Turkey and also in Greek Neolithic sites [25].

Beginnings of the Neolithic economy and transport of cultural crops
including barley in Europe have been lively discussed [26]. Today
there are two accepted approaches to the spread of the earliest agri-
culture and it must be underlined that in principle both the mecha-
nisms may have complemented each other on regional levels. Firstly,
it is a model of demic diffusion. This concept was first formulated in
the 1950s when G. Childe coined a model of the Neolithic revolution
(light from the east: lux ex oriente). Significant followers of this tradition
are the Americans A. Ammermann and L. Cavalli-Sforza [27,28]. They
came out from the traditional diffusion theory identifying the begin-
nings of European Neolithic economy with a relatively fast moving
(and quickly increasing) population wave (“wave of advance”) that
brought to this territory already completed plant and animal gene re-
sources and in aspect of man they are spread by a new stream of
population. Today, for example, it is generally accepted that this
“demic” spread of agriculture existed in Cyprus and Greece [25], and
probably in south Balkan as well. In this case the Neolithic package
of plants, including barley, was transferred to these regions of south-
east Europe by colonists.

Agriculture in a major part of the

= =R a—

0 5 mm

central and west Mediterranean
regions and in western and north-
ern parts of Europe spread differ-
ently [29]. The spread of agricul-
ture here is collectively included
under the model of gradual agri-
cultural adaptation (transition to
farming) and it was described for
the first time in the later half of the
1980s by a team of researchers
with a significant contribution of M.
Zvelebil [30]. According to this the-
ory the spread is based on the
mechanism of competition be-
tween hunter-gathering Mesolithic
way of life and Neolithic farming
on a so called agricultural border.

Obr. 4 Porovnani zuhelnatélych obilek divokého a domestikovaného jeémene. A — divoky je€émen (H. spon-
taneum) z epipaleolitického nalezi§té Mureybet, Syrie. B — obilky domestikovaného plevnatého je¢mene
H. vulgare, ssp. vulgare, C — obilky nahého je€émene H. vulgare, var. nudum. Stfedovéké vrstvy z Archsum,

Farming was for quite numerous
and advanced Mesolithic hunters
and gatherers a way out of the cri-
sis. There were several causes of

Némecko. Podle [23] / Fig. 4 Comparison of charred caryopses of wild and domesticated barley. A — wild the crisis. Gradual overgrowing of

barley (H. spontaneum) from the Epipaleolithic site of Mureybet, Syria. B — caryopses of domesticated
hulled barley H. vulgare, ssp. vulgare, C — caryopses of naked barley H. vulgare, var. nudum. Middle-

aged layers from Archsum, Germany. According to [23]

Europe with the Atlantic forest and
subsequent covering of central
and Eastern Europe with steppe
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noho potravniho zdroje vyvolat negativni fetézovou reakci [30,31].

Zakladem tohoto modelu je idea mechanism0 na tzv. zemédélské
hranici. Zde vedle sebe dlouhodobé koexistoval jak mezoliticky, tak
neoliticky zpUsob Zivota. Zemédélstvi se mezolitik(im jevilo jako dlou-
hodobé Uspésnéjsi a méné rizikové poc¢inani. Jeho kulturni segmenty
byly postupné mezolitiky pfejimany, a to tak dlouho, nez kofistnictvi
zcela zaniklo. Prijeti zemédélstvi v Evropé byl dlouhy proces.
4000-5000 let trvalo, nez se zemédélska hranice posunula od fec-
kych ostrov(i po Skandinavii. Mechanismus $ifeni znalosti zemédél-
stvi byl jiného typu (kompetice, vyména, kfizeni populaci) a ve vétsiné
pfipadl se nezakladal na pfenosu prostfednictvim kolonist(. V kaz-
dém pfipadé se je€meny Sifi v jihovychodni Evropé na po¢atku neolitu
jako plné domestikované rostliny pfedovychodniho puvodu. Jejich
dalSi osud byl pIné spojen s vyvojem evropského pravékého zemé-
délstvi.

Podékovani 3
Vyzkum byl podporovan grantem MSMT 6007665801.
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