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New discoveries change existing views
on the domestication of the horse and specify
its role in human prehistory and history — a review

Nové objevy méni predstavy o domestikaci koné
a upresnuji jeho roli v lidskych déjinach

René Kysely - Lubomir Peske

The great importance of the domestic horse in human history and culture has long made it a significant
subject of research. The historical role of the horse and new studies and discoveries that are key to under-
standing its domestication provided the impetus for this paper. The review presents and discusses the current
state of knowledge and ideas concerning the origins, domestication, early history, historical roles, and
exploitation of this domestic animal from central European and global perspectives. Ecological, biological,
phylogenetic, archaeological and historical aspects are combined to explore the issue in a comprehensive
manner and to provide insights into various scientific fields and the different regions of Eurasia.

horse (Equus caballus) — tarpan — Equus hydruntinus — domestication — archaeogenetics — chariot — riding —
bridle — archaeozoology

Kiiri je s ohledem na jeho podstatny vyznam v lidskych déjindch a kulture v hleddcku badatelii 7 riiznych
oborii. Historickd role koné, ale zejména nové, pro pozndni jeho domestikace klicové studie a objevy, byly
impulsem pro vytvoreni tohoto prispévku. Jeho cilem je prezentovat a diskutovat aktudlni poznatky a pred-
stavy o puvodu, domestikaci, rané historii, vyuzivani a historické roli tohoto domdciho zvitete 7 Ceské,
stredoevropské i svétové perspektivy. V prispévku je kombinovan aspekt ekologicky, biologicky, fylogenetic-
ky, archeologicky i historicky. Problematika je timto pojata komplexné, s nahlédnutim do riiznych smérii
badani a riiznych regionii Eurasie.

kan (Equus caballus) — tarpan — Equus hydruntinus — domestikace — archeogenetika — viiz — jezdectvi — uzda —
archeozoologie

1. Introduction

The domestication of the horse fundamentally changed people’s mobility, communication,
war strategies and economies, and thus had a significant impact on human history. There
is a mutual relationship between the domestication of the horse and various cultural and
technical innovations such as chariotry and new styles of warfare and postal systems. By
facilitating long-distance travel, the transportation of goods, and military expansion, the
horse enabled or accelerated long-distance trade and the geographical spread of various
technological innovations, ideas, languages and culture, but also, in all likelihood, infec-
tious diseases (Orlando 2020). The horse was also a prestigious animal and the subject of
rituals, so also had a symbolic role. There is, for example, a strong tradition of sacrificing
domestic horses in many cultures, including various Indo-European cultures (see section 5).
The use of horses for work and driving has endured into the 21* century, during which their
sporting, recreational and therapeutic use has also become increasingly significant.
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Because of its importance in human history and culture, the horse has been a focus for
researchers from numerous disciplines. Its significant historical roles and especially some
new key studies and discoveries based on archaeogenetic research prompted this review,
the aim of which is to present, combine and discuss current ideas concerning the origins,
domestication, early history, roles and exploitation of this domestic animal, especially dur-
ing the early stages. The matter is approached from Czech, central European and global
perspectives, and ecological, biological, genetic, phylogenetic, archaeological and histor-
ical aspects are all drawn into the discussion. We hope the review will be of benefit to
readers from the Czech Republic and beyond its borders.

2. Old ideas, tarpan, and ‘heavy western horses’

Hippology textbooks and other more general tomes traditionally, but without substantia-
tion, divide current horse breeds into four groups, according to origin: (1) the steppe horses,
whose ancestor was presumed to be Przewalski’s horse, Equus przewalskii; (2) the orien-
tal (eastern) horses, whose ancestor was presumed to be the tarpan E. ferus (warm-blooded
breeds); (3) the occidental (western) horses, whose ancestor was the western E. robustus
(cold-blooded breeds); and (4) the Nordic (northern) breeds, whose ancestor was the Euro-
pean mountain horse E. gracilis (pony breeds). Other, alternative classifications that as-
sume polyphyletic origin have also appeared (e.g., Volf 1977; 2002; Mahler 1995). These
theories are based mainly on external (morphological) similarities and some other assump-
tions, rather than on genetic research. However, some early archaeozoological analyses
also led to polyphyletic views, such as the origin of the domestic horse in various wild local
forms (e.g., Bokonyi 1974,230-232; Uerpmann 1990). In popular and educational works,
the steppe tarpan was — and still commonly is — identified as the wild ancestor of today’s
domestic horses. Space allows us only to offer a basic description of the history of this
interesting animal; for more detail, in Czech, see Volf (1977; 2002) or Dostdl et al. (2014).
The tarpan has been scientifically described several times, first as Equus ferus ferus Bod-
daert, 1785 (Lovdsz et al. 2021). Other descriptions, such as Equus gmelini Antonius, 1912,
Equus sylvestris Brincken, 1826, Equus silvaticus Vetulani, 1928, Equus tarpan Pidoplich-
ko, 1951, and Equus gmelini Antonius, 1912, are therefore considered later synonyms
(fig. 1). Two types of tarpan are usually distinguished: the steppe tarpan and the forest tar-
pan. The steppe tarpan, on average c¢. 130—135 cm high at the withers, inhabited the steppes
of eastern Europe, especially Ukraine and Russia (Volf 1977; 2002; Heptner et al. 1988).
The history of the last individuals is well documented: the last free-ranging individual (mare)
is said to have died in 1879; the last individual in captivity died in 1918 or 1919 (a stallion
on a farm at Dubrovka in Poltava district, Ukraine; Volf 1977; 2002; Dostdl et al. 2014).
Scientists still have a few of their bone remains at disposal (Volf 1977; Librado et al. 2021;
Lovdsz et al. 2021). The status of the steppe tarpan has been the subject of numerous dis-
cussions. The suggestion that it represents a feral population rather than a true wild horse
was supported by osteometric analysis (Spasskaya — Pavlinov 2008). The issue of the so-call-
ed forest tarpan, which supposedly inhabited other parts of Europe, including central and
western Europe and the Baltic region, is even more confusing, and the historical existence
of a truly wild forest horse is probably a myth (Lovdsz et al. 2021; see also sections 4, 8).
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Fig. 1. ‘Cherson Tarpan’ — the only photograph (from —supposedly — 1884) of a steppe tarpan or crossbreed
of a steppe tarpan and a domestic horse (see Lovdsz et al. 2021; photograph via Wikimedia Commons).
Obr. 1. ,Chersonsky tarpan” — jedina existujici fotografie (Gdajné z r. 1884) stepniho tarpana nebo kfiZzence
stepniho tarpana s domacim koném (Lovdsz et al. 2021).

Apart from a few written mentions of ‘wild’” horses in western and central Europe from
Antiquity to Modern times, and in Lithuania until the 18" century AD (Volf 1977, 91-93;
Dusek 1995, 76-77; Lovdsz et al. 2021), we have no reliable proof of whether these were
truly wild species or just descriptions of feral herds (see also section 8). Despite this, the
‘Polish konik’ breed has often been presented as a descendent of the forest tarpan (Volf 1977;
2002; Lovdsz et al. 2021).

In equestrian and veterinary literature, we still encounter an old division into heavy
(western) horses and light (eastern) horses, for which local wild ancestors of the appropriate
size were again assumed. Nevertheless, the first extensive archaeozoological analyses have
shown a completely inverted picture for the period before the Middle Ages. As mentioned
below, the vast majority of prehistoric or early historical bone finds from western Europe
confirm significantly smaller horses compared to the finds from eastern Europe (section 4).
However, this can be confusing from our current perspective, as the ‘big’ (eastern) horses
of times past were usually around 135 cm at the withers, which today would be considered
relatively small.

In parallel with these speculations, the history of equid domestication has been a mat-
ter of serious archaeozoological research for a long time. Within central Europe, Bokonyi
(1978; 1993), Uerpmann (1990; 1995) and Benecke (1999; 2002; 2006) are the principal
authors to have published archaeozoological analyses on the subject. From the various
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Neolithic, Eneolithic and Bronze Age sites with horse bone assemblages, in the late 1960s
the site at Derijivka in Ukraine held the most promise as a possible centre of domestica-
tion, especially as the domestic status of the local horse bones was put forward by respect-
ed archaeozoologists of the time, namely V. I. Bibikova, S. Bokonyi, and G. Nobis (see
Anthony 2007, 213-215; section 6). In what follows, we will offer a guide to the lengthy
evolution of the opinions regarding horse domestication based initially on archaeozoolog-
ical research and eventually on archaeogenetic methods. Geographically, this will entail
a tour from Derijivka to Botai (in what is now northern Kazakhstan), the Near East, Spain,
Czechia and central Europe, and back to the East, to the Pontic-Caspian steppe (sections 6-9).
However, to better understand the issue, we need first to consider the ecological and bio-
logical background of equids and their domestication and to briefly describe the methods
available for research into horse domestication (sections 3-5).

3. Available methods

The history and domestication of the horse has been, and indeed still is, studied using both
traditional and cutting-edge methods. Traditional sources of information include preserved
artefacts, artistic portrayals, archaeological structures, written sources, linguistics, and var-
ious osteological observations on paleontological and archaeological finds of bones and
teeth. A good deal of information is available in historical written and iconographic sources
and from ancient art. In central Europe it is well available from medieval times, and in
some other regions even from Antiquity (e.g., Hancar 1955), but an extensive overview of
this large field is beyond our expertise and aims; regarding the central European region,
see, e.g., Dvordkovd (2007); plentiful historical information was collected in Czech by
Dusek (1983; 1995). Interpretations of artefacts from various parts of Eurasia dating to
the Eneolithic and formerly considered parts of horse harnesses are no longer accepted
(Dietz 2003; Brownrigg 2006). In fact, from before the 2" millennium (mill.) BC we have
no artefacts at our disposal which can reliably be determined as the remains of horse tackle,
such as parts of the bridle or other kinds of harness. Because of the total absence of credible
artefactual and historical written or iconographic evidence of horse domestication prior to
the end of the 3™ millennium BC, we rely on other sources from this early period, espe-
cially bone finds (for artefacts and historical records, see sections 10—11). The research
methods and arguments based on osteology and morphology have been summarised and
weighed in several studies and reviews (e.g., Bokonyi 1969; Levine 1999; Olsen 2006;
Bendrey 2012). Here we mention only the main existing categories of methods and argu-
ments and repeat the basic points. Bone assemblages offer information regarding the age
and sex structure of a horse population. This structure can vary for wild and domestic
populations, and for assemblages created by horse hunters (e.g., Palaeolithic) and horse
herders. The comparison and evaluation of mortality patterns was an important part of the
argument in the case of the Derijivka horses (section 6). Substantive evidence is provided
by aberrations and pathologies on bones and their aetiology. In the domesticated state,
the frequency of pathologies can be higher; some of these pathologies represent insur-
mountable handicaps for wild individuals. Of special significance are pathologies related
to or caused by riding, loading, harnessing and bridling, such as the damage by bits to the
lower second premolar. Space does not permit a full explanation; suffice to say that sev-
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eral methods that recognise these changes were developed and discussed and were ap-
plied on important osteological materials from Derijivka, Botai, and other assemblages
(Anthony — Brown 2003; Olsen 2006; Bendrey 2007; Outram et al. 2009; Bartosiewicz —
Gal 2013; sections 6 and 7). Other important issues include geographical distribution, the
absence/presence and abundance of the horse across time and space, and changes in fre-
quency. So, a sudden appearance or increase in frequency can reflect natural immigration
but, in many cases, more likely the importing of domesticates (see horse re-appearance in
the British Isles in the Early Bronze Age (Bendrey et al. 2013) or its increasing abundance
in central Europe in the Eneolithic; section 4). Further, the study of horse bones can bring
priceless information regarding size, robustness, and various morphological features (and
the variability of these). Rapid changes in size and a widening of variability in size are
mostly difficult to explain from natural causes and are generally considered to be signs of
domestication (Bokonyi 1969; Meadow 1999; Uerpmann 1990; Bendrey 2012). They were,
for example, used as important arguments for interpreting the status of central European
and other Eneolithic horses (section 9). Nevertheless, although studies based on osteometry
and morphology are able to reveal phenotypic similarity or dissimilarity (or, in the case of
a suitable specific mutation, also relatedness or unrelatedness), they have serious limita-
tions with respect to the search for a direct relationship. While the osteometry and mor-
phology of skeletal remains testify to mutual similarities and differences, the true (gene-
alogical) relationship between individuals or populations can only be discovered through
the study of DNA.

Archaeogeneticists have been developing improved methods that have opened up the
possibility of analysing ancient DNA (aDNA), and even, more recently, of reading entire
archaic genomes (Marciniak — Perry 2017; McHugo et al. 2019; Orlando 2020; Librado
et al. 2021). Access to aDNA offers an entirely different range of possibilities for the re-
construction of the history of the horse from those provided by DNA analysis of recent
horses. For example, aDNA can disclose the existence of lineages that are now extinct and
describe phylogeographical relationships in much more detail. Reading whole archaic
genomes further multiplies our data and increases the possibility of historical reconstruc-
tion. The most in-depth research into equine history using archaeogenomic methods took
place within the Pegasus project under the leadership of the archaeogeneticist Ludovic
Orlando from the French CNRS and the University of Toulouse.! The studies, carried out
by a large international team of researchers, analysed a huge amount of aDNA obtained
from numerous collections of skeletal findings from all over Eurasia, including the Czech
Republic, and led to a fundamental reassessment of previous ideas concerning horse do-
mestication. The depth of the research meant that if measured by the number of archaic
genomes read, the horse became the organism with the best-known history after man
(Orlando 2020, Librado et al. 2021; Poullet 2022). There is still, however, room to com-
bine DNA and non-DNA approaches, as many traits, such as individual age, loading-re-
lated pathologies, body size, or the nature of the mane, either cannot be mirrored in DNA
or their genetic base is unknown or difficult to read.

! ERC: N° 681605, PEGASUS — The makeup of the modern horse (https://orlandoludovic.wixsite.com/pegas-
us-erc).
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Fig. 2. Above — current extent of the Eurasian steppe (yellow area) and key localities mentioned in the text.
Middle and bottom — the geographical distribution of the four Holocene genetic (genomic) lineages of
horses during the period before c. 2200 BC (middle) and after c. 2200 BC (bottom); the different site colours
correspond to individual colours of lineages in the inserted cladogram. The orange dashed line delimits
the DOM2 homeland derived from available archaeogenetic and geographic data. Maps made by R. Kyse-
ly and Rastislav Lasdk combining data on sites, cladogram and DOM2 homeland from Librado et al. (2021),
and steppe range according to Encyclopedia Britannica.> Map base from ESRI World Terrain Base.

Obr. 2. Nahote dnesni rozsah Eurasijské stepi (Zluta plocha) a klicové lokality zminéné v textu. Uprostfed
a dole geograficka distribuce ¢tyf holocennich genetickych (genomickych) linii koni v dobé& pfedchazeji-
ci ca 2200 pt. n. I. (mapa uprostfed) a po ca 2200 pt. n. I. (mapa dole); rlizné barvy lokalit koresponduiji
s barvami jednotlivych linii ve vloZeném kladogramu. OranZova prerusovana ¢ara ohranicuje domovinu
DOM2 odvozenou z dostupnych archeogenetickych a geografickych dat. Mapy sestavili R. Kysely a Rasti-
slav Lasék, podklady pro lokality, kladogram a domovinu DOM2 pfevzaty z Librado et al. 2021, rozsah stepi
dle Encyclopedia Britannica’. Mapovy podklad z ESRI World Terrain Base.
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4. Wild horses, geographical and ecological aspects

It has been suggested that some of the variability seen in the composition of prehistorical
herds is environmentally determined, with herders making decisions based on the biolog-
ical and behavioural characteristics of the species, in the Eurasian steppe (Bendrey 2011).
It is important, therefore, to consider past ecological and environmental conditions. Because
horses became extinct in the Americas in the Pleistocene/Holocene transition, its Holocene
history is restricted to Eurasia (although an even later extinction in the Americas is possible;
Murchie et al. 2021). Horses are primarily steppe animals adapted to life in open grassland
habitats. These adaptations include the locomotor system (e.g., long metapodial bones,
which allow them to gallop at speed), adaptations for grazing and digesting the coarse
steppe vegetation (e.g., high tooth crowns, which inevitably abrade with age because of
the rough texture of the grass), and sensory and behavioural changes. It is no wonder, there-
fore, that the distribution of horses and other wild equids, unlike many artiodactyls, strong-
ly overlapped, and continues to overlap, forest-free biomes such as the mammoth steppe
(steppe tundra) of the Ice Age and the Eurasian steppes and African savannas of the Holo-
cene. In addition to Pleistocene and Holocene horses (incl. Equus ferus, E. przewalskii)
and several species of zebra living in grasslands, the African donkey (E. africanus) and
Asian ass (E. hemionus, E. kiang) can also live in other types of open biome, semi-deserts,
or even deserts. It is also no coincidence that the last wild populations of horses were found
in the steppes: the tarpan in the Ukraine steppe and Przewalski’s horse in the central Asian
Dzungarian steppe (Volf 1977; 2002; Heptner et al. 1988). It therefore makes sense to look
for the origin of the domestic horse in this biome. This does not necessarily simplify the
problem, however, as the area of the so-called Eurasian steppe (also the Great Steppe) is large
and ranges from East Asia to central Europe with a promontory in the Pannonian Basin
(fig. 2). Moreover, today we know that even in the Middle Holocene, several lineages of
wild horses inhabited a wide area of Eurasia, from the Iberian Peninsula to the north-eastern
coast of Asia (section 8). Regarding this point, the existence of at least some forestless and
grassland ecosystems even in central and western parts of Europe (i.e. out of the steppe
biome) is presumed even in the Middle Holocene. We also note that Vera (2000) has sug-
gested that large herbivores maintained an open landscape in the primeval Holocene wood-
lands in the European Lowlands and has proposed a dynamic model of a mosaic of groves,
closed-canopy woodlands, open parkland and regenerating scrub. Although Vera’s hypo-
thesis has not been confirmed, it has provoked intense debate (Sommer et al. 2011).
Furthermore, we know that the Near East was an early centre of progress, the birth-
place of numerous innovations, and the centre of various plant and animal domestications
(including the domestication of sheep, goat, cattle, and pig), but also that horses are ex-
tremely rare in this region prior to the late 3/early 2™ mill. BC. These early Near Eastern
horses can be considered either wild survivals from the Early Holocene or possibly imports
of early domesticates. In the Harrapan civilisation, and literate societies of Mesopotamia
and Egypt, horse bones are completely missing before the late 3™ mill. BC (Oates 2003;
Shev 2016). One of the earliest unequivocal textual references to the horse in the Middle

2 Encyclopedia Britannica, 5 Jan. 2018, https://www.britannica.com/topic/horsemanship. Accessed 3 June 2022.
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East appears in a famous self-praising poem of King Sulgi of Ur (reigned 20942047 BC;
Postgate 1986; Pinheiro 2010; Marzahn 2019) and its local earliest reliable iconographic
representations are from Tell es-Sweyhat and Ur (see section 11; fig. 10; 11). Interestingly,
by the 18" century BC horses were no longer imported to the Near East, but rather bred,
trained and traded in the region (Pinheiro 2010). The Middle East was, however, originally
populated by donkeys and half-asses (e.g., Postgate 1986; Clutton-Brock 1999).

When assessing the ecological and geographical context, human influence and some
ecological valence of horses must also be taken into account. Specialisation in the steppe
environment does not exclude the possibility of successful survival in other habitats, as
evidenced by Exmoor ponies living in the marshes of south-western England and Camar-
gue horses in the marshes of southern France, although these, too, are open habitats rather
than dense woodlands. Nevertheless, in general, the occurrence and abundance of horses
follow the Holocene landscape and vegetation development from a forest-free landscape
at the end of the Ice Age (ending about 11,700 years ago) to the climax forests of the Middle
Holocene. We see a decrease in previously large horse populations known from the end of
the Pleistocene, e.g., from the localities of Upper Palaeolithic Solutrean and Magdalenian
hunters, well evidenced also in the Czech Republic (Hadi Cave, Pekdrna Cave, Hostim;
Musil 1958; 1961; 1978; Vencl 1995), and from Mesolithic sites (e.g., the southern Mora-
vian site at Smolin; Musil 1978). The decline of open areas is accompanied by a significant
decline in horse numbers (Sommer et al. 2011; Leonardi et al. 2018) and a concomitant
increase in forest species in archaeological assemblages (such as aurochs, red deer, pig
and roe deer among ungulates in the Czech lands; Kysely 2005). Although until between
7100 and 5500 BC the wild horse was almost absent in central parts of the European Low-
lands (Sommer et al. 2011), we can assume that even in central and western parts of Europe,
wild horses had survived until the arrival of the first farmers. This view seems to be con-
firmed by several horse bones found in the Early Neolithic contexts in the Czech Republic
(Kysely — Peske 2016) and corresponds to the presence of unique non-DOM?2 genetic lineages
in these areas (see Librado et al. 2021 and section §). Some increase in the proportion of
horse bones in archaeological materials observed in central Europe in the 54" mill. BC is
often interpreted as re-population by wild horses as a result of the re-opening of the land-
scape by agricultural peoples (Uerpmann 1990; 1995; Benecke 2006; Steppan 2006; Sommer
et al. 2011). Although we consider this hypothesis possible, we believe areas opened for
housing and fields were systematically used and protected by the people and areas aban-
doned by humans and their domestic herbivores probably quickly reforested; moreover,
the landscape was probably not used and deforested as widely as later in history. We also
consider the spatial survival requirements of such a large and mobile species as the horse
(Kysely — PeSke 2016). The question of how horses survive in the biome of a temperate
deciduous forest has not been explained in detail. In central and western Europe, different
populations might have persisted in open habitats of various types that served as refuges,
but the chance of long-term survival in a wooded environment, suboptimal for horses, seems
unlikely. Long-term survival in forests is significantly limited by the food supply and by
predators, especially wolves, which commonly live in temperate forest (von Peters 1993;
Mech 1970; Heptner et al. 1998) and whose senses and locomotion are better adapted to
forest environment, therefore they are at an advantage.

The gradient from larger horses in the East to smaller horses in the West, which we
observe in Europe in various periods between the Palaeolithic and the Iron Age (Uerpmann
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1990; Bokonyi 1993, Benecke 2006; Benecke — von den Driesch 2003; Czeika 2010; Kyse-
Iy — Peske 2016) appears also to be a result of climatic and ecological influences.

5. Biological and cultural aspects of domestication

Today, the domestic horse is considered to be the most variable in size of all domestic
mammals, after the dog (Librado et al. 2016). Shire or Percheron horses weigh more than
a tonne and are over 200 cm high at the withers, while Falabella or Thumbelina horses
weigh only 20-30 kg and are a mere 40-70 cm high (e.g., Mahler 1995; Librado et al.
2016). This variability appeared after thousands of years of domestication and artificial
selection. The domestication of animals is a complex, gradual and diverse process with
several stages, from the taming of individual animals, through taking control of reproduc-
tion, to the complete domestication of the species or its specific population. This gradually
manifests itself in the phenotype, which includes morphological, physiological and behav-
ioural changes. Although several models of domestication have been described (Zeuner
1963; Clutton-Brock 1999, etc.), the early stages of domestication are often difficult to
recognise osteologically. In the case of ungulates, it is also necessary to consider (semi-)
domesticated herd keeping, where free crossing takes place with a minimum of human
intervention, i.e. only by the selection of individuals for slaughter. This method is far re-
moved from the targeted breeding activities applied in recent centuries.

It is known that horsemeat was commonly part of the human diet from the Palaeolithic,
and its consumption is far from exceptional in the Neolithic and Eneolithic, as documented
by archaeological finds from the eastern steppes and from temperate Europe (Levine 1998;
Drews 2004, 10—-14; see also Kysely 2012 photo 8). Horse domestication is often associated
with the ‘Secondary Products Revolution’ (SPR; Anthony — Brown 2011), with horsepower
being one of the historically important secondary products. Although various components
of the original SPR theory formulated by Andrew Sherratt are no longer valid, the use of
animal power, including horsepower, corresponds to the second wave of the domestication
process if viewed generally and globally (in Czech, simplified in Zima 2019). This means
to say that the use of animals in traction and riding undoubtedly happened much later than
the first domestications in the Near East around 10,000-9000 BC (compare Sherratt 1981;
1983 vs Greenfield 2010; Anthony 2007; Anthony — Brown 201 1; Kysely 2013, etc.). The
effect of horse domestication on human mobility was truly significant. A case in point is
the postal systems and the delivery of messages in the Persian Empire of Cyrus the Great,
the Tang dynasty in China, and the Mongolian Empire, where envoys were able to cover up
to 300 km per day (Dusek 1983, 150-157; Minetti 2003; Orlando 2020). The power and
speed of horses was also an important feature of the ‘Kurgan theory’ formulated and pro-
moted over a number of decades by the Lithuanian archaeologist Maria Gimbutas. Accord-
ing to a later version of Gimbutas’s theory, horses enabled several invasions into Europe
of Kurgan culture people from the eastern European steppe between 4500 and 2500 BC
(Gimbutas 1991; 1993; 1997, see also Bokonyi 1978; Mallory — Adams 1997; Drews 2004,
Anthony 2007 sections 6 and 10). The use of horse milk is probably also very old (sec-
tion 7); this secondary use of horses is less important than horsepower, but far from negli-
gible (see the consumption of fermented mare’s milk (‘kumys’) by lactose-intolerant Asian
populations).
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Fig. 3. Terrain situation in Migration period tumulus at Nezabylice, Chomutov district, Bohemia (excava-
tion by Jifi Crkal, Institute of Archaeological Conservation of Northwest Bohemia, in 2022). The grave
contained two co-buried horses illustrating a ritual treatment of this animal species very rarely observed
in Bohemia. Photograph: René Kysely.

Obr. 3. Terénni situace v mohyle z doby stéhovéni narod(i v Nezabylicich, okr. Chomutov (vyzkum Jifi Crkal,
Ustav archeologické pamatkové péce severozapadnich Cech, v roce 2022). Hrob obsahuje dva spolupo-
htbené kong ilustrujici, v Cechach velmi vzacné pozorované, ritudlni zachézeni s timto zvifecim druhem.

In addition to the primary and secondary economic uses of the horse, one further cul-
tural aspect of domestication is the area of ritual. There is rich evidence of the sacrificing
of domestic horses in various Turkic, Finno-Ugric and Indo-European traditions, the latter
probably derived from Proto-Indo-European rituals, and of the importance of myths in-
volving horses in Indo-European cultures (Mallory — Adams 1997; 2006; Anthony — Brown
2003; Kuzmina 2006; Anthony 2007). Horses also experienced a sacred role and magical
treatment in, for example, the central European Middle Ages (e.g., Makowiecki et al. 2022).
Some types of ritual treatment can be evidenced archaeologically through the burial of
horses or parts of horses, or the appearance of horses in human burials. One specific type
of find is the ‘head and hooves’ (or ‘head and feet’) burial, usually interpreted as a whole
skin that retained the skull and foot elements, probably representing special rituals with
recent ethnographic parallels. In the steppes, these became widespread and also involved
sheep, cattle or other animal skins inside or over the human burial. The oldest example of
a horse head and hooves burial in the steppes is documented from the Early Eneolithic,
apparently prior to horse domestication (Piggott 1962; Drews 2004; Anthony — Brown 2003;
2011; Anthony 2007). The earliest evidence of ritual treatment in the Czech lands seems
to be the deposition of two horse skulls of different sizes found in a grave with cremated
human remains in Vyskov (southern Moravia) and dated to the Bell-Beaker culture (Ond-
rdacek 1961; Kysely — PeSke 2016). In central Europe, ritual treatment became quite com-
mon only later, in the Iron Age, as manifested by the chariots and horses in burial contexts
from the eastern Hallstatt zone, and the rider-and-horse(s) burials from the Migration period,
known even from Bohemia (Droberjar 2013; fig. 3). Later evidence can be found in the
Avar-Slavic burials, numerous in Slovakia and across the Carpathian basin (zoo-osteo-
logically analysed by Ambros — Miiller 1980).
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Fig. 4. Two details from the Standard of Ur (Sumer) depicting pairs of uncastrated harnessed stallions of
probably onager x donkey hybrids guided by nose rings pulling four-wheeled ‘battle carts” with solid
wheels for two persons standing one behind the other (c. 2600 BC). © The Trustees of the British Museum,
asset numbers 12561001, 12575001; The image under a Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 International (CC BY-NC-SA 4.0) license.

Obr. 4. Dva detaily ze standarty z Uru (Sumer) zobrazujici dvojce nekastrovanych hiebct pravdépodob-
né kiiZzence onagera a osla vedené pomoci nosnich krouzk( a zaptazené do ctyrkolych ,véle¢nych” voz(i
s plnymi koly pro dvé osoby stojici za sebou (ca 2600 pfF. n. 1.).

The domestication of equids, and especially their use, is closely linked to control by
the bit or its earlier alternatives. One of the oldest historically documented ways of con-
trolling equids, either ridden or drawn, is the nose (or lip) ring. These were depicted on
Near East finds from the 3™ and early 2" mill. BC, but depictions disappeared later and
were entirely superseded in the 18" century BC, i.e. concurrently with the appearance of
true chariots (fig. 4, 5; Drews 2004, 49; Crouwel 2019). Nose rings are no longer seen on
horses, but they are still used today for bulls and camels. Although a highly effective meth-
od of control, they have probably only been applied to equid management for walking, for



310 KyseLy — PESKE: New discoveries change existing views ...

Seal 49

Fig. 5. A seal impression from Kiltepe, an Assyrian trading colony in Anatolia (20™/19t" century BC) re-
presenting a very early depiction of a light two-wheeled cart. Lightened (primitive spoked?, cross-bar?)
wheels and equid pairs still guided by nose rings represent a transitional type of cart (‘proto-chariot’;
Crouwel 2019); © The Metropolitan Museum of Art, New York: APl access, Accession Number 66.245.17b.
Obr. 5. Otisk peceti z Kiltepe, asyrské obchodni kolonie v Anatolii (20./19. stol. pf. n. I.), s velmi ranym
vyobrazenim odleh¢eného dvoukolého vozu. Odleh&end kola (loukotova?) a par equidt dosud ovlada-
nych pomoci shora kontrolovanych nosnich krouzk(i pfedstavuji pfechodny typ vozu (,proto-chariot”;
Crouwel 2019).

example in case of ceremonial acts. Nose rings are potentially painful, so are dangerous for
the animal and for the rider/driver and are therefore unsuitable for rapid turns and quick
movements, whether driving or towing (Drews 2004; Brownrigg 2019; Crouwel 2019).
Shortly after 2000 BC, a number of artefacts appeared which can be associated with var-
ious types of bridle (organic, later bronze bits; single-bar, later jointed bits; various cheek-
pieces, etc.) that are kinder to the horses and provide much better directional control and
manoeuvrability. This type of harnessing, especially the use of the bit, is considered a re-
volutionary improvement, providing an advantage for example in warfare (Drews 2004;
Anthony 2007; Crouwel 2019). Alongside this, we see the appearance on skeletal finds of
various pathological changes caused by pulling or bit-wearing (e.g., Anthony — Brown 2003;
Outram et al. 2009). The earliest pathology related to harnessing in the Near East is bit-wear
observed on donkey skeletons dated back to ¢. 2200 BC (Clutton-Brock 2003; Crouwel
2019) or even c. 2700 BC (Greenfield et al. 2018). However, probable evidence on the horse
premolar and mandible from Botai, Kazakhstan, pre-dates this (c. 3500 BC; Outram et al.
2009; section 7). The bridle is closely linked to the matter of the chariot, which we address
briefly in section 10. Later, the successive inventions of the saddle, horseshoes and stir-
rups were important. Regarding stirrups, the first simple cord or leather straps terminating
in large loops are known from the first century AD in India, but the more effective metal
stirrups were invented in China in the 4" century AD and appear to have been introduced
to Europe in the 6™ century AD by the Avars (Drews 2004, 167; Zimonyi 2021). Each
innovation has enabled more efficient use of the horse. Historically, this has often been
reflected in warfare strategies (and their success).
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6. Derijivka — the first serious candidate for a domestication centre

The overview of domestication theories based on scientific archaeozoological research starts
with the locality on the Dnieper River in central Ukraine known as Derijivka (in Ukrainian
HepiiBka, in literature often incorrectly Dereivka), where numerous horse bones associated
with the Eneolithic Srednij Stog culture (c. 4500-3500 BC) have been found. In the late
1960s and early 1970s it was generally believed that horses from this site had already been
domesticated, and this was used as one of the arguments in support of Gimbutas’s Kurgan
theory, the essence of which is the multi-wave Kurgan expansions into Europe with the help
of horses (section 5). However, later osteological studies, such as Marsha Levine’s work on
evaluating the age structure of the horses, questioned their domestic status (see section 3).
Complete reconsideration followed the re-dating of the important find of part of a skull
from the ‘cult stallion’, which contained anterior lower premolars with signs of bit-wear.
This was originally considered to be around 6000 years old but was later determined by
radiocarbon dating as a Scythian horse, i.e. an intrusion from the Iron Age (Levine 1990;
Anthony 2007, 204-215). Based on these findings, it is not possible to present the Eneolithic
horses of Derijivka from the late 5*/early 4™ mill. BC as domestic animals. Nonetheless,
the basis for the presence of domestic horses in the Neolithic or Eneolithic was also sought
elsewhere, such as in Kazakhstan, and also in central Europe, even in such early contexts
as the Lengyel culture (sections 7-9).

7. The dispute over Botai horses

In addition to Derijivka, attention has long been focused on the archaeological site at Bo-
tai and other sites of the Eneolithic Botai culture and the subsequent early Bronze Age
settlement at Borly4. Large settlements of the sedentary Botai culture flourished between
3700 BC and 3100 BC in the steppes of northern Kazakhstan. Osteological assemblages
from these archaeological sites contain almost exclusively horse bones. Of other domestic
species, only dogs are present. It is clear, therefore, that the subsistence was based on horses.
Although age structure analysis did not initially support domesticated status (Levine 1999),
various other observations made the culture a hot candidate for a centre of domestication
(Olsen 2006). Following the publication of research by Alan Outram and his colleagues
in 2009 which collected a number of pieces of evidence or indications for domestication
(Outram et al. 2009), a large part of the scientific community accepted that Botai horses
were indeed domesticated. Evidence from this culture provided by Outram et al. (2009)
includes: the morphology of the metapodia, which corresponded to domestic rather than
wild horses; damage to the lower second premolar and deformities on diastema interpret-
ed as bit-wear; organic residues from ceramic vessels interpreted biochemically as mare’s
milk fat; the anatomical (skeletal) composition, which did not correspond to the scheme
in the settlements of hunter-gatherers; the presence of archaeological structures interpreted
as a horse corral with manure; tools for the production of leather straps were more abundant
than tools for hunting. Geneticists therefore began to focus on this culture in the search
for the ancestor of today’s domestic horses.

An archaeogenetic study by Charleen Gaunitz and her colleagues under the Pegasus
project, focusing on Botai horses, surprisingly showed that Botai horses belong to a com-
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pletely different genetic lineage from today’s domestic horses and cannot be their ancestors
(Gaunitz et al. 2018). Botai horses, therefore, if they were truly domesticated, represent
a domestication event independent of the domestication of today’s horses. An interesting
feature of the horses from the Botai culture is the detection of genetic variants that cause
leopard-like colouration (dark spots on a white background) and the associated night blind-
ness. This again supports the notion of horses under human protection, as these two qual-
ities potentially reduce the fitness of wild individuals. Another surprise was that Botai
horses belonged to the same lineage as the Przewalski’s horses. The lineage of Botai
horses is not recorded in archaeological bone samples after 2600 BC, so it seemingly dis-
appeared for several thousand years but survived in a small population of Przewalski’s
horses. Hypothetically, in this situation, Przewalski’s horses can be understood as a wild
ancestor of Botai horses or, conversely, as descendants of feralised horses from the Botai
culture. The study by Gaunitz et al. (2018) identifies them as an internal group of horses
from the Botai culture and suggests the second possibility. The idea of domesticated central
Asian horses in the 4" mill. BC was not accepted unconditionally. After more than a dec-
ade of consensus, a work by two American authors seriously challenged the arguments
offered by Outram et al. (2009) and thus questioned the domesticated status of Botai hors-
es (Taylor — Barron-Ortiz 2021). The principal challenge related to evidence regarding
the lower premolar. According to Taylor and Barrén-Ortiz, the damage observed in Botai
horse teeth is comparable with damage observed on the premolars of wild horses from the
Pleistocene in North America, so can be explained as a natural phenomenon rather than
the result of bit-wear. Outram and his team answered immediately; they considered the
arguments made by Taylor and Barr6n-Ortiz in questioning the horses’ domesticated status
to be flawed and resolutely rebutted them (Outram et al. 2021). Taking all the evidence
together, we should note here the idea that only some horses were domesticated at Botai.
This allowed humans to ride and milk some animals but did not require them to develop
a herd management strategy (Chechushkov — Kosintsev 2020). The various changes of
opinion, the ongoing research, and the regular appearance of new arguments should warn
us to take care when promoting one interpretation over another as it potentially affects the
thinking of experts and the public about the protected, popular and highly valued Prze-
walski’s horse. In this respect, it should be noted that even if the second option was valid,
the domestication phase for horses in Botai probably lasted only a few hundred years,
followed by another, longer phase of possibly five thousand years when the populations
leading to Przewalski’s horse lived in the wild. All the same, it is clear that Przewalski’s
horses represent genetically unique animals, some 35-55 thousand years distant from
today’s domestic horses (section 8).

8. Discovering the origin of today’s domestic horses

The lineage of modern domestic horses is referred to as DOM2, as opposed to the earliest
domestication centre in Botai, which is referred to as DOM1. Because the probable do-
mestication event in the Botai culture, dating to around the middle of the 4™ mill. BC, is
not the source of today’s domestic horses, their origin has been sought in other contexts.
The question of the origin was ultimately answered by another study under the Pegasus
project, this time published by Pablo Librado and a team of 161 co-authors (Librado et al.



Archeologické rozhledy LXXIV-2022 313

2021). Librado and his colleagues analysed the genomes of 273 horses that lived between
50,000 BC and 200 BC, which means tens of billions of DNA base pairs. The set also
includes one horse from each of ten archaeological sites in Bohemia and Moravia, repre-
senting settlements dated between 3400 BC and 500 BC. Two of the Czech horses are
dated roughly to 3350-3100 BC, which corresponds to the Salzmiinde/Baden horizons
(sites at Litovice, central Bohemia, and Stranské skéla in Brno, southern Moravia).* Eight
are from the Bronze or Iron Ages; two of these are from the Early Bronze Age Unétice C.
(sites at Holubice and Tousen-Hradistko, both in central Bohemia; section 9). Previous
studies, also based on archaeogenetic data, had suggested the Iberian Peninsula as the
domestication centre as it is an area with high genetic diversity, which is generally con-
sidered a trait of evolutionary origin and the centre of the diffusion of a taxon (Warmuth
et al. 2011). The current study by Librado et al. (2021) rejects the Iberian origin, as well
as other previously considered origins in Kazakhstan, eastern Anatolia, north-western Iran
and elsewhere (compare Shev 2016; Gaunitz et al. 2018; Guimaraes et al. 2020; Poullet
2022), and locates it in the Pontic-Caspian steppe. Although members of the DOM?2 lineage
were not identified before 2200 BC, statistical methods using data from other finds were
able to place its origin more concretely — in the Lower Don and Lower Volga basins, i.e.
in the area north of the Caucasus.

The study by Librado et al. (2021) identified a total of four monophyletic and geo-
graphically well-defined Holocene horse lineages: (1) in addition to DOM2 and (2) Botai
(also Botai-Borly4, corresponding to DOM1) horses, which separated 35-55 thousand years
ago, there are (3) the ELEN lineage, tentatively assigned to Equus lenensis (a species de-
scribed based on the morphological analysis of a foal specimen that remained mummified
in the Siberian permafrost), and (4) the lineage of native horses of central and western Euro-
pe (fig. 2; see also Orlando 2020; Librado — Orlando 2021). The ELEN lineage has so far
been detected in Siberia from Tajmyr to Altai and Yakutsk, and the split from the ancestors
of the Botai and DOM2 lineages is claimed to have taken place c. 110,000-130,000 years
ago, around the last interglacial period (Eemian). The geographical occurrence of Botai
horses is bordered by the Urals to the west and by the Altai to the east. The last lineage (4),
which includes the previously intensively studied Iberian horses (IBE sub-lineage), is de-
tected from Portugal to Denmark and Hungary and had split from today’s domestic horses
long before the Botai lineage separated. The Botai lineage, as already noted, has survived
in Przewalski’s horses until the present day, but the existence of lineages (3) and (4) would
have remained hidden to us without the methods of archaeogenetics. It is interesting that
the animals from these last two lineages still lived in the 3™ and 4" mill. BC respectively,
which means, for example, during the age when construction of the Egyptian pyramids
began and the first possible attempts to domesticate horses were being made. Furthermore,
one cannot yet exclude the idea that the enigmatic ‘zebro’, which according to plentiful
written records inhabited the Iberian Peninsula until the 16" century AD, is the last
descendent of some wild equid (Nores et al. 2015; Librado — Orlando 2021). In any case,
the non-DOM?2 lineages, particularly E. przewalskii and IBE, contributed via introgres-
sions or gene flow to the genetic pool of DOM?2 and therefore of current domestic horses,

3 In this paper, absolute dating of Czech cultures with the help of Kuna — Novdk 2019.
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Fig. 6. A relative effective population size (Y axis) reveals a population explosion in the second half of the
3 mill. BC, modelled according to mtDNA and Y chromosome (according to Librado et al. 2027).

Obr. 6. Relativni efektivni velikost populace (osa Y) signalizujici populacni explozi ve 2. poloviné 3. tisici-
leti pf. n. I., modelovdno podle mtDNA i Y chromozomu (podle Librado et al. 2021).

but only marginally (Librado et al. 2017; 2021; Gaunitz et al. 2018; Wutke et al. 2018;
Orlando 2020; Kvist — Niskanen 2021; Librado — Orlando 2021). It is also interesting that
the Upper Palaeolithic cave paintings of western Europe and the unique engravings from
the Czech sites (caves) at Hostim (Vencl 1995, fig. 95) and Pekarna (Klima 1974) are remi-
niscent of Przewalski’s horses (incl. body and head shape and short erect mane) and have
sometimes been claimed to depict them. However, the images necessarily show horses of
the original central-western European lineage as the genetic lineage of the Przewalski’s
horse is recorded only in Asia.

The key to putting a date to domestication is the discovery of an unprecedented pop-
ulation explosion within the DOM2 lineage in the second half of the 3™ mill. BC (fig. 6).
Then, in a relatively short time, within a few centuries after 2200 BC, the DOM?2 lineage
gained ground, began to expand rapidly from a relatively limited homeland, and replaced
the other horse lineages across a wide expanse of Eurasia from Mongolia to the Atlantic
coast (fig. 2). This spread ignored natural barriers such as mountains and the sea. Prior to
the expansion, these barriers caused some isolation, which manifested itself in the long-term
existence of multiple genetic lineages accompanied by wide genetic diversity. The sudden,
archaeogenetically determined population explosion and the rapid spatial spread of DOM?2
cannot be explained by natural causes and must have been part of a human distribution of
a domesticated horse and other activities (see section 10). According to current data, all
today’s domestic horses (over 300 breeds) are descendants of these Pontic-Caspian horses.
Two features detected in the genomes of the DOM2 but not found in other lineages may
be behind this domestication success (Librado et al. 2021). One of these (in the GSDMC
gene on chromosome 9) is associated with a stronger spine; the other (in the ZFPM1 gene
on chromosome 3) is associated with obedience — both potentially facilitate both riding
and traction.

New archaeogenetic studies wholly rebutted opinions that assume a polyphyletic ori-
gin of present-day domestic horses (see section 2). This research has also partially re-
solved the issue of the steppe tarpan, which was exterminated in the early 20" century AD
(section 2; fig. 1). A genome acquired from bone remains of one of the last documented
steppe tarpans from the late 19" century AD reveals its combined origin from the lineage
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native to central-western Europe (before DOM?2) and the lineage closely related to DOM?2
(Librado et al. 2021). According to Librado et al. (2021), this refutes previous hypotheses
that consider it a wild ancestor of today’s domestic horses or its feral form, or a cross with
a Przewalski’s horse. Regarding the ‘forest tarpan’ or E. robustus of central and western
Europe, once suggested as an ancestor of some of today’s horses (section 2), we have no
skeletal remains available after 1900 BC, which would have indicated horses from line-
ages other than DOM2 (Librado et al. 2021). 1t is likely, therefore, that all references to
western forest horses describe individuals or populations that represent various wild-living
escapees from domestic herds or their descendants (see section 2; Lovdsz et al. 2021).

If we wonder where the heavy draft horses (Belgian, Percheron, Shire, etc.), the war-
horses of medieval knights, the great horses of the Romans or other large horses of west-
ern Europe came from (see sections 2 and 13), we should consider that all of them are
inner branches of the DOM2 lineage derived from Pontic-Caspian steppe horses that were
slightly larger than the Przewalski’s horse. Nevertheless, these very large horses, as well
as ponies and other deviating phenotypes, are the result of breeding for specific purposes
(utility breeds) or of natural adaptation to specific conditions (so-called primitive or ar-
chaic breeds) without the contribution of genetic resources other than the DOM2 lineage.
Based on current knowledge, the inner branches of DOM?2 also include archaic breeds
such as Sorraia horses, Exmoor and Shetland ponies, and the Polish Konik (Gaunitz et al.
2018; Fages et al. 2019; Librado et al. 2021, for the Konik, see also Cieslak et al. 2017,
Lovdsz et al. 2021).

9. The question of the oldest domestic horses in the Czech lands
and central Europe

The Holocene history of horses in the Czech lands was analysed in a study by the authors
of this paper (Kysely — Peske 2016). Based on osteometric analyses of archaeological finds,
especially from the Upper Palaeolithic, Neolithic, Eneolithic and Bronze Age, the study
yielded two main findings. The first is an observation of relatively dynamic changes to
the average size of horses within the Middle Holocene (fig. 7), ranging from the relatively
small horses from the Moravian site at TéSetice-Kyjovice dated to the Moravian Painted
Ware culture (Lengyel horizon), i.e. between 4900 BC and 4400 BC, to the massive horse
skull found in an Eneolithic clay pit in the nearby site at Stranska skala, dated by radio-
carbon analysis between 3364 BC and 3108 BC (Kysely — Peske 2016; fig. §). While the
horses from Té&Setice-Kyjovice correspond roughly to the Przewalski’s horse (height at the
withers only about 130 cm), the skull from Stranska skala belongs to an individual around
157-168 cm high (calculated according to several methods, see Kysely — Peske 2016). We
do not expect such great differences and changes in one continuous and exclusively wild
population in the conditions of a relatively stable central European mid-Holocene climate.
The second important finding of the study was the widening of variability in size (fig. 7),
which is considered a common side-effect of horse domestication (Bokonyi 1969; Meadow
1999). The extension of the variability of phenotypic traits in animals in human care and
protection is made possible by reducing or modifying the influence of Darwinian natural
selection. The study showed that in comparison with wild Magdalenian or Przewalski’s
horses, greater variability is already evident in the Early and Middle Eneolithic, between
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Fig. 7. The relative size of horses (LSI) in different cultures of Bohemia and Moravia (red) in comparison to
today’s Przewalski’s horse (green). The graph shows relatively significant changes in size and a widening
of variability during the Eneolithic and the Bronze Age (boxplots; according to Kysely - Peske 2016).

Obr. 7. Relativni velikosti koni (LSI) v rGznych kulturéch Cech a Moravy (Cervené) ve srovnani s dneSnim
koném Prevalského (zelen€). Patrné jsou pomérné vyrazné zmény ve velikosti a rozsiteni variability béhem
eneolitu a doby bronzové (boxploty; podle Kysely - Peske 2016).

3800 BC and 2800 BC (fig. 7). However, wide variability can also arise from population
mixing, e.g., as a result of cultural contact.

During this period, specifically in the younger phase of the Early Eneolithic (c. 3500-
3300 BC), two cultures came into contact and overlapped in the Czech lands: the local
Funnel Beaker culture and the Bolerdz phase of the Baden culture of a south-eastern ori-
gin. We can speculate on the mixing of horses of different origins in the second half of the
4% mill. BC, perhaps as early as ¢. 3500 BC, which would mean the mixing of smaller
local horses and larger horses newly imported from the east or southeast. Chronologically,
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Fig. 8. Mandible of a large stallion, more than nine years old, from the site at Stranska skala (workshop
pit, see Svoboda - Smid 1994) radiocarbon-dated to the second half of the 4" mill. BC. The aDNA analysis
(Librado et al. 2027) placed the stallion from this pit in the original central-western European genetic line-
age, which disappeared from the archaeogenetic record in the 3 mill. BC and did not contribute to the
gene pool of today’s breeds (see text). Photograph: René Kysely.

Obr. 8. Spodni Celist velkého, pfes devét let starého hiebce z lokality Stranska skéla (dilensky objekt, viz
Svoboda - Smid 1994) radiokarbonové datovana do 2. poloviny 4. tisicileti pf. n. I. Analyza aDNA (Librado
et al. 2021) zatadila hiebce z tohoto objektu do genetické linie plvodnich stfedo-zdpadoevropskych koni,
ktera ve 3. tisicileti z archeogenetického zdznamu mizi a nepfispéla do genofondu dnesnich plemen.

the unexpectedly large skull of the (perhaps imported) horse from Stranska skala corre-
sponds to this possible pattern. If imports are being considered, we should assume the import
of a domesticated or semi-domesticated form, or tamed or controlled individuals, rather
than wild horses. The presence of domestic horses is also suggested — mostly based on the
size changes, a widening of variability, and an increase in horse abundance — following
analyses of equid materials from other central European regions: from the partly contem-
porary Bernburg culture (Germany, c. 3200-2800 BC; Benecke 1999), the Corded Ware C.
(Switzerland, c. 2900-2400 BC; Schibler et al. 2004) and the Ossarn group of the Baden C.
(Austria, c. 3350-2900 BC; Pucher 2006). Particularly high size variability was observed
in the numerous bones from the Hungarian localities Csepel-Héros and Csepel-Hollandi
associated with the later Bell Beaker culture, thus falling under the end of the Eneolithic,
and in Hungary already under the Early Bronze Age (Bokonyi 1978; Uerpmann 1990).
The share of horses at these two sites (45 % and 60 % respectively) is unprecedented in the
respective geographical area, which together with osteometric evidence makes research-
ers believe these horses, dated slightly before 2200 BC, are domesticated (Anthony 2007,
Kysely — PeSke 2016; Kanne 2022). Unfortunately, samples from the Bell Beaker culture
are so far almost missing, or missing entirely (in central Europe), in studies of aDNA.
Undoubtedly these materials should attract attention in future aDNA (or other) research.
Further evidence from central Europe comes from rising colour variability in the 3* mill. BC
(see section 13). All these findings predate the importing of DOM2 horses, but independent
attempts at domestication cannot be ruled out in places other than the Pontic-Caspian re-
gion. It seems to be evidenced in the Botai culture, comparable in time to the conclusions
drawn from the Czech findings in Kysely — Peske (2016). We need to recall the limitations
of morphological similarities (section 3) and verify the results by other methods, such as
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aDNA analysis. Although the Czech bone finds have recently entered into archaeogenomic
analysis (sections 8 and 10), the status and manner of the exploitation of Czech Eneolithic
horses has yet to be resolved. Likewise, the somewhat mysterious origin of the even earlier
but relatively abundant Lengyel culture horses from the site at TéSetice-Kyjovice in south-
ern Moravia, a region that can be considered a continuation of the steppes of the Panno-
nian Basin, is also unresolved (see Peske 1986). In any case, the earliest reliable domestic
horses in the Czech lands are the stallions from Holubice (Prague-west distr., C14 dated
2137-1936 BC, estimate 2037 BC) and Tousen-Hradistko (Prague-east distr., C14 dated
1920-1769 BC, estimate 1845 BC) which, based on their aDNA, represent DOM?2 imports
or descendants of DOM?2 imports from the east (section 10).

10. Horses, Indo-Europeans, chariots and riding

Recent studies of human aDNA have shown massive immigrations of people from the
steppe or forest-steppe area of eastern Europe into central and western Europe. The Yam-
naya culture was generally considered as the source of this migration (Haak et al. 2015),
but current analysis of human aDNA from the Czech Republic partly modified this view
(Papac et al. 2021). In any case, these new 3™ mill. BC immigrants are commonly iden-
tified with Proto-Indo-Europeans (Mallory 2013; Haak et al. 2015). The beginning of this
migration to central Europe, including the Czech Republic, dates back to around 2900 BC,
and it has fundamentally influenced the genetic composition of Europeans, including the
bearers of Czech Late Eneolithic cultures, i.e. the Corded Ware and Bell Beaker C. (Papac
et al. 2021). Thus, the strong genetic influence from the east happened later than the pu-
tative first wave of Kurgan culture expansions, which according to the Kurgan theory is
expected from the middle of the 5" mill. BC (section 5). The assumption of Gimbutas and
others that the earliest migrations from the east took place with the help of horses seems
also to be incorrect, as follows from Librado et al. (2021). An important result of the study
by Librado et al. (2021) is that the spread of DOM2 horses from their homeland in the
Pontic-Caspian steppe did not occur together with the archacogenetically proven beginning
of the expansion of steppe people but in fact many centuries later. Horses from the settle-
ment contexts of the Corded Ware C. (CWC sub-lineage) at Hohler Stein bei Schwabthal,
Germany (near the Czech border, dated between ¢. 2850 BC and 2500 BC), and of the Bell
Beaker C. in Portugal (dated between c. 2628 and 2490 BC) belong to the native, now
extinct lineage of central-western European horses. The expansion of the DOM?2 lineage
took place at the end of the 3% mill. BC, in central Europe probably at the interface of the
3 and 2™ mill. BC, which corresponds to the middle of the Early Bronze Age in the Czech
lands. The results from the Czech finds fit into this general scheme: two analysed individuals
from Bohemia dated to the Early Bronze Unétice culture (sites at Holubice and TouSeii-
Hradistko) already belong to DOM?2, while two other analysed horses from Bohemia and
Moravia dated to the second half of the 4" mill. BC (Litovice and Strdnska skéla) still
belong to the original lineage (i.e. they are related to CWC and less closely to IBE; details
in Librado et al. 2021). Details of the importing of DOM?2 horses at the turn of the 3% and
2" millennia BC are not known but we need to consider that the situation could be more
complex because previous multi-wave human migrations to Bohemia within the 3% mill. BC
and genetic affinity to the northeast rather than to Yamnaya culture of the eastern steppe
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were recently proven by analysis of human aDNA (Papac et al. 2021). In any case, as will
become clear in the following paragraphs, globally we have no certain historical, artefactual
or other proof of wheeled vehicle pulling by horses prior to the turn of the 3 and 2™ mill. BC.
We cannot assume, therefore, this use of horses in the early phase of the Early Bronze Age
Unétice culture and in the previous Czech Eneolithic. What all this means is that in the Late
Eneolithic and the beginning of the Early Bronze Age of the Czech Republic, invasions
from the east cannot be expected with the help of a large number of ridden horses (as was
later the case with the historical Kimmerians, Scythians, Huns, Avars and Mongols, see
also section 11), nor can we expect invasions based on chariots pulled by horses (as was
the case with the spread of Indo-Iranians in Asia, see below). The spread of the steppe or
forest-steppe people arriving from the east probably had a different mode. In Asia, on the
other hand, Indo-Iranian languages were spreading synchronically with domesticated hor-
ses and a new type of chariot.

The new lightweight and agile two-wheeled chariot with spoked wheels drawn by a pair
of horses, able to make rapid changes in direction, is considered a war innovation (Drews
2004; Anthony 2007). Wheeled vehicles were known from earlier times, in Europe from
around 3500 BC, but these were heavy wagons with solid wheels, and they were generally
four-wheeled. They are known in the central and eastern European Baden, Maikop, Yam-
naya and Corded Ware cultures. See, e.g., the clay wagon models dated to the Bolerdz—
Baden C. from Budakaldsz and Balatonbereny, Hungary, and from RadoSina, Slovakia
(Némejcova-Paviikovd — Bdrta 1977, Vencl 1994; Bakker et al. 1999; Milisauskas — Kruk
2002; Fansa — Burmeister Hrsg. 2004; Anthony 2007, Bonddr 2012; 2018). It is assumed
that they were pulled by cattle, especially oxen, which could draw almost twice the load
of horses (Drews 2004, 29). If skeletal evidence of paired animals, often considered to
represent draught animals, survives from the European 3% mill. BC, the skeletons are regu-
larly those of cattle/oxen (Behrens 1964; Pollex 1999; Drews 2004, 29).

There are two main theories for the origin of the light chariot: (1) the Middle East, and
(2) the Sintashta culture, where the earliest evidence comes from. A Middle Eastern origin
is supported by the documentation of various intermediate stages which are suggestive of
a gradual development (arguments in Crouwel 2019). In the Middle East in the 3% mill. BC
there is plentiful figured, textual and material evidence of several types of four-wheeled
and two-wheeled vehicles with solid wheels, later composed from several planks, and
exhibiting various ways of harnessing and controlling (with nose ring, halter etc.) cattle,
donkeys or onagers (see fig. 4, 5 and Drews 2004; Crouwel 2019). The sledge and wheeled
sledge-like vehicles are known there even from the late 4" mill. BC and potentially rep-
resent a pre-stage. Depictions of a cart with lightened ‘cross-bar’ wheels are dated to the
end of the 3% mill. BC, but spoked wheels are known here as far back as the 2" mill. BC
(Pinheiro 2010, Burmeister et al. 2019; Crouwel 2019). The latest studies (Librado et al.
2021; Makarowicz et al. 2022) accept that the lighter chariot with spokes was most likely
discovered in the war-oriented Sintashta culture (for arguments, see also Drews 2004, 50-51;
Anthony 2007, 374-375; Chechushkov — Epimakhov 2018; Lindner 2020). This culture,
mostly dated between 2200 BC and 1800 BC, settled across a wide area of the Southern
Urals at the border of eastern Europe and western Asia, an area which overlapped with the
homeland of the DOM2. From c. 2000 BC the DOM?2 genetic profile was ubiquitous among
horses buried in Sintashta kurgans. The horse pairs were buried together with the earliest
certain spoke-wheeled chariots, evidenced by wheel impressions in the soil, and the earliest
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Fig. 9. Hittite chariot on relief
from Egypt. Various details are
noticeable in the Antique de-
pictions, in this case the wheel
with six spokes, a pair of uncas-
trated stallions harnessed using
a bridle, and three warriors
abreast (from Volz 1914, 514, via
Wikimedia Commons).

Obr. 9. Chetitsky vale¢ny viz

/ na reliéfu z Egypta. Na starové-

/'\‘ / A 7 kych vyobrazenich vidime réz-
& ___‘) 1/ 7 né detaily, v tomto pfipadé ma
©v % kolo Sest paprskd, nekastrovani
% y hfebci jsou zapfaZeni s pomoci
= ( uzdy a vaz vezl t¥i bojovniky ve-

dle sebe (podle Volz 1914, 514).

certain cheekpieces (here disc-shaped and made of bone) which prove bridling (Drews
2004, 50-51; Anthony 2007; Librado et al. 2021). So we can speak first time here of a full
chariot package or horse—chariot complex (sensu, e.g., Maran 2020; Makarowicz et al.
2022, i.e. horse + light chariot with spoked wheels + bit), representing a progress, new
possibilities and advantage, especially in warfare (see also section 5). According to this
view, it was probably through the Sintashta — Petrovka — Potapovka — Andronovo or other
cultures from the steppes of eastern Europe and western Asia that the complex ‘domestic
horse—new type of light chariot-bit’ spread rapidly, after 2000 BC, to the Near East, Ana-
tolia, southern central Asia, and northern India. This is documented in historical empires
and nations such as the Hittites in Asia Minor (cf. 18%/17™ century BC; Moorey 1986),*
states in Mesopotamia and Syria (probably by the 18" century BC, perhaps introduced
through the Hurrians and Kassites; Drews 2004; Hamblin 2006; Pinheiro 2010; Malko
2014; Crouwel 2019),° the Egyptians (17" century BC, perhaps introduced through the
Hyksos; Herslund 2018; Képp-Junk 2021), the Mycenaean Greeks (17%/16™ century BC;
Georganas 2012; Chondros et al. 2016; Janke — Bakas 2017; Maran 2020), further in regions
of central and northern Europe, and later in China (13" century BC; Shaughnessy 1988;
Piggott 1992; Ebrey et al. 2014). With respect to central and northern Europe, we should
note the superb sun chariot from Trundholm, Denmark, claimed to be from ¢. 1400 BC,°
and the earliest depiction of a chariot pulled by horses in the Carpathian Basin on ceramic
amphora from Vel'ké Raskovce, Slovakia, dated to the 15%/14™ century BC (Vladdr 1979,
86-87; Dvordkovd 2007, 21-24; Bdtora 2018, 152—-154; Metzner-Nebelsick 2021). Early

4 Certain historical records on Hittite chariots used in a war are known in the 17" cent. BC, but possibly as early
as the 18" cent. BC as Anitta text mentions horse teams (available from: http:/titus.uni-frankfurt.de/didact/idg/
anat/hethbs.htm).

3 See, e.g., an answer of the king of Carchemish to the king of Mari from around 1765 BC that white chariot
horses are unavailable at the moment (Hamblin 2006; Pinheiro 2010) and an analysis of Near Eastern chariot
representations (Moorey 1986; Crouwell 2019).

6 Available from http://en.natmus.dk.
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2 mill. BC finds of cheekpieces and models of four-spoked wheels in the Carpathian Basin
and Czechia and paired horse burials in the lands north and northeast of the Carpathians
suggest early knowledge of chariotry, although in these regions there are no direct discov-
eries or iconographic evidence of light chariots in the first half of the 2" mill. BC (see sec-
tion 11; Podborsky 1993, 271-272; Batora 2018, 153—-154; Maran 2020; Metzner-Nebel-
sick 2021; Makarowicz et al. 2022). The adoption of this light chariot, some later versions
of which probably weighed only c. 35 kg (Chondros et al. 2016), was a true milestone for
the ancient era. For example, it increased the speed of traveling from 2 miles per hour to
10 miles per hour (Klecel — Martyniuk 2021). The light chariots differ in some details:
Sintashta chariots were relatively narrow and probably for a single charioteer, wheels had
between eight and twelve spokes; Hittite chariots could carry three warriors and wheels
had six spokes (fig. 9; Drews 2004, 50-51; Anthony 2007; Pinheiro 2010). The beginning
of chariot warfare in the Near East around 1700 BC was revolutionary: in the 2™ mill. BC
and part of the 1%, the combat strategy of two-wheeled chariots pulled by a team of horses
played an important historical role (Drews 2004; Raulwing et al. 2019). This is well illus-
trated by reports of probably the greatest chariot battle, at Kadesh in Syria in 1274 BC
(after Egyptian chronology), which involved possibly more than 5,000 Egyptian and Hit-
tite chariots, i.e. more than 10,000 harnessed horses (Breasted 1903; Bryce 2005; Antho-
ny 2007, 44-45). The nature of horse use is reflected in the total dominance of chariot
horses over riding horses in mentions or representations in the Near Eastern Late Bronze
Age up to the early 1* mill. BC, and by the fact that in temperate Europe the first depictions
of ridden horses are no earlier than the Hallstatt C. period, i.e. from the 6% century BC
(according to Drews 2004, 44, 52, 65). This is also the case in the central European re-
gion: in Moravia (bronze figurine of a horse rider from StrdZnice/Tvaroznd Lhota dated
Ha C - LT B; Mirovd 2019, 138-139, 272-273) and in Slovakia (depiction of rider on cera-
mic funeral amphora in Nové KoSariska dated around 600 BC; Pichlerova 1969, 238-239;
Dvordkovad 2007, 24).

The discussion as to whether Bronze Age horses in central Europe (and other regions)
were used primarily with chariots or for riding is ongoing, as the Hungarian findings and
the associated debate illustrate. Based on types of bit, arguments concerning horse demo-
graphics and pathology, and marks on human skeletons associated with horseback riding,
among other factors, Kanne challenges the traditional grand narratives of elite male war-
riors driving chariots and proposes that riding by ordinary men and women prevailed in
the Hungarian region in the Early/Middle Bronze Age (see Kanne 2022, the comments
following her paper, and Maran 2020; Metzner-Nebelsick 202 1; Makarowicz et al. 2022).
In any case, one of the oldest records, and so far the oldest record in central Europe, of the
pure DOM2 lineage outside their homeland in the Pontic-Caspian steppe is a horse from
the site at Holubice (Prague-west) dated by radiocarbon method to 2137-1936 BC (Lib-
rado et al. 2021). Nevertheless, the true light two-wheeled chariots are first documented
around the year 2000 BC far from central Europe, and in the Czech Republic they are evi-
denced only from the second half of the 2 mill. BC. This all leads to the idea that the ear-
liest imported DOM?2 horses in central Europe were used primarily for riding or carrying
loads; or even for horsemeat, as was practised previously (section 5). It is not possible to
reliably verify the specific ways domestic horses were used in this period, but their control
from the beginning of the 2" mill. BC is indicated by the Early Bronze Age cheekpieces
mentioned below (section 11).
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Fig. 10. Figurine from the Tell es-Sweyhat locality in Syria (2300-2100 BC) showing an uncastrated stallion,
undoubtedly a horse, with a falling mane and a perforation, perhaps for a bit (drawing by L. Raslova
according to Holland 1993; 1993-1994).

Obr. 10. Figurka z lokality Tell es-Sweyhat v Syrii (2300-2100 p¥. n. |.) zobrazuje nekastrovaného htebce,
spolehlivé koné se splyvavou hfivou a perforaci mozna pro udidlo (podle Holland 1993; 1993-1994).

11. Bridles and other early artefactual and historical evidence
for harnessing

Space does not allow a comprehensive description of early artefactual evidence (for an
overview and analysis of Czech and Moravian Bronze Age artefacts related to horses, see
Kytlicova 2007, Mirovd 2019). In addition to the above-mentioned evidence from Velké
Raskovce, Nové Kosariskd and elsewhere (section 10), we will provide here only basic
information. Artefacts from the Czech Republic which prove the presence of chariots are
not available until the Late Bronze Age, i.e. after about 1300 BC (Kytlicovd 2007; Mirovd
2019). There are several chronologically older pieces of evidence of horse harnesses, spe-
cifically Moravian finds of an antler cheekpiece dated to the Vétetfov group of the Early
Bronze Age (Mirovd 2019), which corresponds to an absolute age between 1900 BC and
1600 BC (Peska 2019; Kuna — Novdk 2019). The large number of cheekpieces and bits
originating in a wide area from western Europe to central Asia and the Levant, earliest of
them in Sintashta C., evidence the spread of horse control between 2000 and 1750 BC
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Fig. 11. Clay tablets from Mesopotamia with early depictions of riding. Above: the Akkadian seal impres-
sion from Kish depicting the earliest known riding on an unidentified equid (2400-2200 BC); below: the
seal impression of Abbakalla from Ur, from the reign of King Su-Sin, Ur 11l dynasty, dated c. 2030 BC and
depicting a rider — the anatomical features match a horse being ridden without saddle and bridle (drawings
by L. Raslova according to Buchanan 1966 and Owen 1991).

Obr. 11. Rand vyobrazeni jizdy na mezopotamskych hlinénych tabulkach: nahote otisk akkadské peceti z KiSe
zobrazujici nejstarSi znamé vyobrazeni jizdy na equidu, kterého nelze bliZze urcit (2400-2200 p¥. n. I.);
dole otisk peceti Abbakally z Uru, z doby vlady kréle Su-Sin z dynastie Ur 11, zndzorfiujici jezdce bez sedla
a uzdy (ca 2030 pf. n. I.) — anatomické znaky odpovidaji koni (podle Buchanan 1966 a Owen 1991).

P

(Drews 2004; Anthony 2007; Librado et al. 2021: fig. 6). The oldest but very ambiguous
depiction of a bridle bit is the figurine with a perforation that is perhaps for a bit from the
Syrian locality Tell es-Sweyhat dated c. 2300-2100 BC (fig. 10; Holland 1993; 1993—1994,
Drews 2004, 37; Crouwel 2019). If the find from Tell es-Sweyhat is accepted as a bitted
horse, it is the earliest representation of a bit in the world. Early evidence of riding an
(undetermined) equid appears on a scene on a Mesopotamian Akkadian seal from Kish
dated 2400-2200 BC, which shows a style of un-bridled and un-saddled riding (fig. 11),
and on numerous figurines from Syria and other depictions from Mesopotamia which
appear from the end of the 3™ mill. BC (Moorey 1970; Drews 2004). Nevertheless, the
earliest depiction of what is certainly riding a horse seems to be on a clay tablet belonging
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to Abbakalla of Ur (c. 2030 BC; fig. 11) and various Mesopotamian clay plaques from the
early 2™ mill. BC, which precede the importing of the new and lighter horse-drawn type
of chariot (Oates 2003; Drews 2004; Anthony 2007). The possibility of riding on horseback
had of course existed for centuries and various attempts could have been made from the
beginning of domestication, but after the introduction of the chariot, riding seems to be
suppressed for a millennium (Drews 2004; Anthony et al. 2006; Outram et al. 2009). The
massive involvement of cavalry in the military took place relatively late and was probably
a consequence of the spread of the bronze bit into western Iran in ¢. 1000 BC, and finally
into the steppes of Asia in the 9" century BC (Drews 2004, 85), and especially of success-
ful attacks into the Near Eastern empires and other regions by mobile Scythian riders of
the 7" century BC and by Kimmerians of the 8" century BC (or other good riders even
slightly earlier). This is reflected in the change to a riding strategy in the Assyrian military
by the end of the 8" century BC (Drews 2004). Only after this did mounted archers, the
earliest cavalry, gradually begin to replace the widespread, thousand-year-old, and hitherto
effective ancient chariotry strategy (Drews 2004; Anthony 2007, 18). Chariots were still
known, and were popular among the Romans, but mainly for chariot races. It is interesting
that two-wheeled chariots were still used by the Celts against the Romans as an effective,
if anachronistic battle strategy.

12. Horses of the Middle Ages in the light of ancient DNA

Further development in Europe and Asia is marked by a decline in genetic variability on
the Y chromosome. Formerly, the significant difference between the low variability on
the Y chromosome and high variability on the X chromosome of today’s horses was inter-
preted as a consequence of the inclusion of only a few wild stallions in the initial phase of
domestication. Later aDNA analysis has shown that this is not correct and has described the
beginnings of a significant decline in genetic variability sometime later, two millennia BP
(Wutke et al. 2018; Orlando 2020). While at the beginning of domestication, and still in
the Roman Empire, individual males are involved in breeding to a similar extent, from the
Early Middle Ages (which includes the Byzantine and Mongol empires) there is a noticeable
selection of only certain lineages of stallions for reproduction. In this selection, a special
emphasis was placed on locomotor abilities, especially short-distance speed, which was
archaeogenetically confirmed by changes in the MSTN (‘speed gene’) during the last millen-
nium (Fages et al. 2019). From the 7" to the 9" century AD, there is a growing influence
of oriental horses originating from Persia, whose genes predominate in current breeding.
This is apparently the result of historical events, namely the wars and other contacts between
the Persian Sassanid Empire (224-651 AD) and the Byzantine Empire, and especially the
subsequent Arab expansions and Islamic conquests (Fages et al. 2019). The rapid infil-
tration into Asia and Europe is shown by the genetic proximity of Persian horses to hors-
es in early medieval Europe and to contemporary Mongolian horses during the expansion
under Genghis Khan. The older (‘pre-Oriental’) group is represented by genetically distinct
Roman, Celtic and Viking horses which form a single phylogenetic clade (kinship group)
with today’s Shetland and Icelandic ponies (Fages et al. 2019). Autosomal DNA diversity
has also declined significantly, especially over the past 250 years, as a result of the pref-
erence for and propagation of certain pedigrees (Wutke et al. 2018; Fages et al. 2019).
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13. The appearance of past horses

Archaeogenetic studies also help to reconstruct the phenotype. Colour, size, mane type,
other morphological details, and speed are usually of interest. While the presence of an
upright or falling mane cannot (yet) be genetically detected, many mutations are associated
with coat colour and movement qualities. Studies have shown that the original colour of
wild horses from the open Pleistocene and early Holocene ecosystems was predominant-
ly dark brown or grey-brown, respectively. The spread of black colour in Europe from the
7™ mill. BC is sometimes considered to be an adaptation to forest expansion (Sandoval-
Castellanos et al. 2017; Sommer et al. 2018), but this is probably unsubstantiated. Of
interest is the detection of spotted (leopard-like) colouration, not only in the Botai culture
(see section 7), but also in the Upper Pleistocene (specifically 15,000-11,000 BC) of south-
ern Germany (Pruvost et al. 2011). This corresponds to rock paintings depicting spotted
horses in the French cave of Pech-Merle dated 25,000 BP. Diversification of coat colour-
ation from the beginning of the 3™ mill. BC, i.e. prior to 2200 BC, and in later millennia
is associated with domestication (archaeogenetically identified mutations associated with
creme, black silver, chestnut, tobiano, sabino and other phenotypes). For example, a study
of aDNA from Salzmiinde, Germany (3368-3101 BC), has already detected a tobiano col-
our, so far known only in domesticated horses, which could reflect selection by humans
(Ludwig et al. 2009; 2015; Wutke et al. 2016; Kanne 2022). Examples of variability can
be seen in the Scythian tumuli of the Iron Age nomadic Pazyryk culture, in which horses
of different colours combined (Librado et al. 2017). It is also interesting that spotted coats
were extremely popular in Antiquity but were superseded in the Middle Ages by the red-
dish-to-brownish uniform chestnut coats (Wutke et al. 2016; Orlando 2020).

As far as the direct ancestors of domestic horses are concerned, chestnut or bay colours
were detected in some of the oldest DOM2 horses (Librado et al. 2017; 2021). Their size
could be similar to or the same as other eastern steppe horses of that time. Some 70 % of
the horses at the steppe site at Botai stood 136—144 cm at the withers; at Derijivka (former
site near the area of DOM2 ancestors), 75 % stood 133-137 cm (Anthony — Brown 2000).
So, the immediate ancestor of DOM2 and the first domesticates could have been brown in
colour and around 135 cm high. This is slightly higher than the Przewalski’s horse, which
on average is ¢. 130-135 cm tall and weighs around 200-350kg with a mean of 300 kg
(Volf 1977; 2002).

Osteological analyses from the Czech lands show a reduction in horse size from the
Early Eneolithic, through the Early Bronze Age to the Late Bronze Age, and especially in
the La Teéne and Roman times, when horse height at the withers was only around 122-125 cm,
with the smallest of them being hardly more than 110 cm (often referred to as Celtic or
Germanic ponies; Peske 1994; Kysely — PeSke 2016; Pucher 2018). It is also worth men-
tioning the 20,000 Scythian mares acquired by Philip of Macedon and the 50,000 Persian
horses captured by Alexander the Great (Bokonyi 1974,257). Such events could affect the
size of later Roman military horses, which were significantly larger than the ‘ponies’ of the
Celts and Germanic peoples. In central European provinces they could reach ¢. 140-160 cm
at the withers (Bokonyi 1974; PeSke 1994; Peters 1998; Pucher et al. 2015; Pucher 2018),
but generally, horses in the Roman world varied in size (Johnstone 2004). Horses from
the Migration period were larger than Celtic and Germanic horses. Those recorded in Bo-
hemia were 135-142 cm at the withers (R. Kysely pers. obs.), which is the same height as
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horses from Avar-Slavic burials in the former Czechoslovakia (Ambros — Miiller 1980).
The Czech Early Medieval sites at MikulCice, Stard Boleslav and elsewhere show horses
mostly 130-145 cm tall (Kysely 2000; 2003; 2015; Chrzanowska — Krupska 2003). The great
warhorses of medieval knights were recognised to be partly a myth, as medieval horses were
generally relatively small, up to 150 cm at withers, and until the post-medieval era only
exceptionally found to be over 150 cm (Bokonyi 1974; Benecke 1994; Ameen et al. 2021,
L. Peske and R. Kysely pers. obs.).

As for the mane, it is assumed that all lines of wild horses originally had a short and
upright mane, as we know from the Przewalski’s horse and other wild equids (zebras, don-
keys, half-asses), from horses in the Upper Palaeolithic paintings and engravings of western
and central Europe (section 8) and a frieze on one of the earliest metal vases — the silver
vase from the great burial site at Maikop dated to the mid-late 4" mill. BC (Uerpmann —
Uerpmann 2010; Ivanova 2012). However, a horse figurine from the Tell es-Sweyhat in
Syria, from a context dated 2300-2100 BC, represents an individual with a falling mane
(section 11; fig. 10). This find is the oldest known figuration of a horse from the Middle
East and Aegean (Holland 1993; 1993—1994; Drews 2004, 37; Crouwel 2019).

14. Donkey, onager, E. hydruntinus, hybrids and castrates

Horses are not the only equids to have been subjected to attempts at domestication. Do-
mesticated donkeys transformed human history as essential beasts of burden, especially
in semi-arid and upland environments. Domestication of the donkey took place earlier than
the domestication of horses. New research based on recent and ancient DNA supports a sin-
gle domestication of the donkey c. 5000 BC in Africa, from which the domesticate spread
to south-western Asia and then to other parts of the world (Todd et al. 2022). Alongside the
African donkey, we should mention the onager, a subspecies of the half-ass (E. hemionus,
also known as Asian wild ass, Asiatic wild ass or Asian ass). It is probably onager and don-
key hybrids that are depicted pulling heavy chariots on a well-known Sumerian Standard
of Ur dated to the 26™ century BC (fig. 4; Collins 2015)" and on some other Near Eastern
depictions. The depictions are therefore considered to represent the taming of the onager,
but this domestication was not fully successful and did not continue in later periods (Clut-
ton-Brock 1999; Crouwel 2019). Furthermore, the practice of crossing equids has been
widespread since ancient times (see, e.g., Postgate 1986 for textual evidence from Sumer).
The result of crossing a horse and a donkey is a mule (if the horse is the mother), popular
in the Roman Empire, or a hinny (if the donkey is the mother). Both are long-lived, more
resistant to disease, are hard-working, and have a surer stride, especially in mountainous
terrain (Zeuner 1963; Bokonyi 1974; Clutton-Brock 1999). Based on morphological analy-
sis, donkey bones are reported in the Czech Republic from the La Téne oppida (Peske 1994)
and the Roman camp in MuSov by Pasohlavky (L. PeSke pers. obs.), and a mule bone from
the early medieval Great Moravian settlement Pohansko near Breclav (Dreslerova 2009).
It is very difficult to distinguish the hybrids using morphological features, so confirming
the presence of mules using archaeogenetic methods is valuable; the oldest mule comes

7 Available from https://www.britishmuseum.org/collection/object/W_1928-1010-3.
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from the late La Téne site at Saint-Just, France (Fages et al. 2019; Lepetz et al. 2021; Sha-
rif et al. 2022). Nonetheless, the world’s oldest archaeogenetically confirmed human-bred
hybrid is the hybrid of a donkey and an Asian half-ass from the 4500-year-old Tell Umm
el-Marra tomb complex in Syria (Bennett et al. 2022). Another zootechnical intervention
is castration, which might have become a widespread practice only later. According to
Strabo, castration was commonly practised by Scythians (Willekes 2013; Fialko et al. 2018),
but it is interesting that in various depictions from the 3*-2" millennia BC, uncastrated
and harnessed male equids are regularly visible in Near Eastern and Egyptian artworks
(see fig. 4, 9, 10 and Crouwel 2019), as they are in some Scythian examples.

Finally, we cannot omit the enigmatic equid of European prehistory, the more or less
Mediterranean and thermophilic Equus hydruntinus. According to genetic studies (Ben-
nett et al. 2017), this species, which disappeared in Europe in the Eneolithic/Bronze Age
(Crees — Turvey 2014), belongs to the family of Asian half-asses. Its northernmost Holo-
cene occurrence comes from the north-western Bohemian Early Neolithic site at Choté-
budice. Because the location of the site is separated from the warm steppe area by the
zone of the Bohemian-Moravian Highlands, it can be highly speculatively interpreted as
an import, i.e. the result of intentional human activity (Peske 1989; Kysely — PeSke 2016).

15. Conclusion: What the latest studies have refuted
and what still needs to be addressed

Recent archaeogenetic research (such as by Gaunitz et al. 2018; Fages et al. 2019; Librado
etal. 2021, etc.) has brought a new perspective on horse domestication and has definitively
refuted many errors of the past, some of which stubbornly survive into today’s literature.
First, they refute the opinion that the ancestor of today’s domestic horses is the Przewal-
ski’s horse or the tarpan. They have also confirmed that today’s domestic horses have just
a single ancestor and refute the old polyphyletic and polytopic views that suggest an origin
for various groups of today’s breeds in a variety of wild ancestors. The studies place the
origin and domestication centre for all of today’s domestic horses (DOM2) in the Pontic-
Caspian steppe, concretely in the Lower Volga and Lower Don river basins, and exclude
the recently discussed Botai culture (northern Kazakhstan), Iberia, eastern Anatolia, north-
western Iran and other regions (Librado et al. 2021). An unprecedented population explo-
sion of the DOM2 lineage occurred in the second half of the 3™ mill. BC and was followed
by rapid geographical expansion. In just a few centuries, DOM?2 horses reached Anatolia,
central Europe and central Asia, and the rest of Eurasia soon afterwards (Librado et al. 2021).
It seems that Proto-Indo-European expansions took different forms in Asia and Europe:
the massive immigrations of humans from the east to central and other parts of Europe
largely predates imports of DOM?2 horses (and spoke-wheeled chariots and bits), but in
Asia the complex ‘Proto-Indo-Iranians—domestic horses—new light chariots—bits’ seems to
spread concurrently after 2000 BC. When creating views on central European prehistory
it is important to note that the earliest known appearance of DOM2 horses in the Czech
lands (and indeed central and western Europe) is dated 2137-1936 BC, and simultaneous-
ly, globally, we have no certain historical or artefactual proof of wheeled vehicle pulling
by horses prior to the turn of the 3™ and 2™ mill. BC, which also applies to the Czech
Eneolithic and the early phase of the Czech Early Bronze Age. An interesting revelation is
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the probable existence of an earlier and independent horse domestication in the Botai cul-
ture (middle of the 4™ mill. BC), which nonetheless disappeared and has no continuation
to today’s herds.

Despite substantial discoveries in recent years, a number of issues remain unresolved.
The lineage of the horses of the central European Bell Beaker culture is yet to be deter-
mined (see section 9). Also unresolved is the status and means of exploiting horses docu-
mented in central and western Europe, and elsewhere, in the period prior to the importing
of DOM2. Domestication experiments, occasional taming or captivity, or the presence of
fully domesticated animals cannot be ruled out in the Eneolithic. Perhaps they can even be
expected, as is suggested by the findings from the Botai culture (section 7), the rise in colour
variability prior to 2200 BC (section 13), possible evidence of mare’s milk consumption
in the Yamnaya culture (Wilkin et al. 2021), and the results of osteometric studies from
the Early-Middle Eneolithic of Bohemia and Moravia and the surrounding central Euro-
pean countries (section 9; Kysely — PeSke 2016).
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Nové objevy méni predstavy o domestikaci koné
a upresnuiji jeho roli v lidskych déjinach

1. Uvod. Domestikace kon& zdsadn& zmé&nila mobilitu, ekonomiku a valetné strategie, &imZ m&la
podstatny vliv na lidské dé&jiny (Orlando 2020). Zaroveii kiri vystupoval jako prestizni zvite a pred-
mét riznych ritudlt; mél tudiz i symbolickou tlohu, jak je zndmo napt. v riznych indoevropskych
tradicich. Uplatnéni nachdzi i v naSem stoleti. Historick4 role kon¢ a zejména kli¢ové studie a objevy
poslednich let jsou motivem pro vytvoreni tohoto prispévku kombinujiciho ekologicky, biologicky,
geneticky, fylogeneticky, archeologicky a historicky aspekt a nahliZejiciho problematiku ptivodu
koné a jeho domestikace a rané historie z Ceské a stfedoevropské i svétové perspektivy.

2. Pavodni predstavy o piedcich, tarpan a ,,tézky kun zapadni‘‘. Ucebnice hipologie i knihy
obecnéjsiho razu tradi¢n€, nicméné nepodloZené, rozdéluji soucasna plemena koni do nékolika,
Casto Ctyf, skupin, kterym prizndvaji rizny pavod: z koné Pievalského Equus przewalskii; z tarpana
E. ferus; z kon€ evropského zapadniho E. robustus; a z koné horského E. gracilis (Volf 1977; 2002).
Polyfyleticky a polytopicky ptivod predpokladali i nékteff archeozoologové na podkladé osteologic-
kych analyz (Bokonyi 1974, 230-232; Uerpmann 1990). Tarpan byl védecky popsén vicekrat, prvné
jako Equus ferus ferus Boddaert, 1785. Jeho pozdé&jsi popisy (napt. Equus gmelini Antonius, 1912)
je proto teba chapat jako mladsi synonyma (Lovdsz et al. 2021). Zejména tzv. stepni tarpan, obyva-
jici stepi vychodni Evropy, zejména Ukrajiny a Ruska, vyhubeny v ptirod€ r. 1879 a v zajeti r. 1918
nebo 1919 (Volf 1977; 2002; Heptner et al. 1988; Dostdl et al. 2014), je dosud béZné v ucebnicich
uvadén jako divoky predek dneinich domécich koni (obr. 1). Slo o menii zvife s primérem v ko-
houtku 130-135 cm. Jeho status byl mnohokrat diskutovan, mj. bylo navrZzeno, Ze jde o ferdlni,
tj. zdivocelou populaci ptivodné domadcich koni (srov. napt. osteometrickou analyzu v Spasskaya —
Pavlinov 2008). Vedle toho existuji od starovéku aZ po novovek rtizné pisemné zminky o tzv. lesnich
tarpanech — divokych konich zapadni a stfedni Evropy a Pobalti (v Litvé az do 18. stol. n. 1.; Volf
1977, 91-93). Jeho existence je dnes vice méné odmitana (Lovdsz et al. 2021; kap. 4 a 8). Kromé
uvedeného se dosud v literatufe setkdvdme s velmi starym délenim na koné t€Zké (zdpadni) a lehké
(vychodni). Nicméné jiz prvni rozséhlejsi archeozoologické analyzy ukdzaly, Ze v minulosti tomu
bylo geograficky naopak (kap. 4). Mezi riznymi archeologickymi lokalitami z neolitu, eneolitu
a doby bronzové obsahujicimi soubory kotiskych kosti se na zdkladé archeozoologickych analyz
jako slibny adept na domestikac¢ni centrum nejprve jevila eneolitickd lokalita Dérijivka na Ukrajiné
(Anthony 2007, 213-215; kap. 6).

3. Metody badani. NahliZzeno globalné, artefaktudlni a ikonograficka evidence spolehlivé do-
kladajici uzdéni pochézi az z doby bronzové. V piipadé€ riznych artefaktd pochédzejicich z eneolitu
Eurasie byla jejich interpretace jako komponenty postroje zpochybnéna nebo odmitnuta (Dietz 2003;
Brownrigg 2006). JelikoZ v obdobi predchazejicim konec 3. tisicileti pf. n. 1. nemame k dispozici
vérohodné artefaktudlni ani historické (pisemné ¢i ikonografické) dikazy domestikace koni, jsme
odkdzani na jiné zdroje, zejména na ndlezy kosti. Metody zkouman{ a interpretaci kosternich sou-
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bort byly jiz sumarizovany a hodnoceny (Bokdnyi 1969; Levine 1999; Olsen 2006; Bendrey 2012).
Zminme stru¢né (1) studium demografické (vékové) struktury, které jsou u lovenych populaci a do-
mestikovanych stad konf odli$né (pouZité napt. pii interpretaci ndlezd z Dé&rijivky; kap. 6); (2) geo-
graficky aspekt, pfitomnost/absence, abundance a zmén frekvence koni v ¢ase (napf. znovuobjeve-
ni se koni na Britskych ostrovech ve star§i dob¢ bronzové; Bendrey et al. 2013; srov. téZ kap. 4);
(3) rychlé zmény télesné velikosti a morfologie a zvétSen{ variability té€chto znakt, coZ je povazo-
vano za znak domestikace (Bokonyi 1969; Meadow 1999; Uerpmann 1990; Bendrey 2012; kap. 9);
(4) patologie, které mohou byt u domestikanti frekventovangjsi a zdvaznéjsi, zv1ast dilezité jsou
patologie zptsobené zatéZovanim a uzdénim, jako napf. poSkozeni spodnich premolérd a diastémy
mandibuly (viz Anthony — Brown 2003; Olsen 2006; Bendrey 2007; Outram et al. 2009; Bartosie-
wicz— Gdl 2013; kap. 6 a 7). Vedle toho jiZ delsi dobu archeogenetici rozvijeji metody, které odemk-
ly pfistup k archaickym genom@m (Marciniak — Perry 2017; McHugo et al. 2019; Orlando 2020,
Librado et al. 2021). Analyza archaické DNA (aDNA) dokéZe odhalit dnes jiZ vymrelé linie a rozkryt
Casoprostorové fylogenetické a fylogeografické souvislosti mnohem detailnéji nez recentni DNA.
Nejintenzivngjsi vyzkum koiiské historie za pouZiti archeogenetickych metod aktudlné probéhlo
v rdmci francouzského projektu Pegasus, které vedlo k zdsadnimu prehodnocenti diivéjsich predstav
o domestikaci koni. Zaroveri, nepo¢itame-li ¢lovéka, se kui stal organismem s nejlépe poznanou
historii, méfime-li ji poftem prectenych archaickych genomt (Orlando 2020; Librado et al. 2021,
Poullet 2022). Nicméné dosud neni pln€ vyuZita kombinace archeogenetickych a osteologickych/
morfologickych piistupu.

4. Divoci koné, geograficky a ekologicky aspekt. Ekologicka podminénost sloZen{ pravékych
stad v eurasijskych stepich je zjevna (Bendrey 2011). Koné jsou primérné stepni zvitata prizpisobe-
nd lokomo¢nimi, potravnimi, smyslovymi a etologickymi adaptacemi k Zivotu v otevienych travna-
tych biotopech. Aredly divokych equidi (koni, zeber, poloosli a oslti) se piekryvaly a prekryvaji
s bezlesymi biomy: mamuti step doby ledové, stepi, savany, polopousté a pousté holocénu Eurasie
Prevalského v dZungarské stepi (Volf 1977; 2002; Heptner et al. 1988). To ovSem problém ptivodu
nezjednodusuje, napt. oblast Eurasijské stepi sahd od vychodni Asie az po stfedni Evropu s vybéz-
kem v Panonské panvi (obr. 2). Je také tfeba zohlednit holocenni piitomnost koni ve stfedni a zdpad-
ni Evropé, kde pocitdme s persistenci okrskt bezlesi (viz téZ diskuse k Vera 2000; Sommer et al.
2011), a na Blizkém vychodg, kde jsou ovSem jejich kosti pred koncem 3. tis. pf. n. 1. doloZeny jen
zcela vzacné, v Egypté, Mezopotamii a harappské kultuie viibec (Oates 2003; Shev 2016). Jeden
z nejstar§ich jednoznacnych pisemnych dokladi koné na Blizkém vychodé pochazi z hymnu na kra-
le Sulgiho (vladl 2094-2047 pi. n. L.; Postgate 1986; Pinheiro 2010; Marzahn 2019) a jeho tamni
nejstarsi vyobrazeni z Tell es-Sweyhat a Uru (kap. 11; obr. 10; 11). Specializace na stepni prostredi
JZ Anglie nebo camargsti kon€ v marsich jiZzni Francie. Dlouhodobé pieZivéani v suboptimdlnim les-
nim prostiedi je nicméné vyznamné limitovano potravni nabidkou a predatory, zejména vlkem béZné
obyvajicim temperatni lesy (Peters 1993; Mech 1970; Heptner et al. 1998). Postglacidlni dstup ote-
vrenych ploch je proto doprovédzen i vyraznym tustupem koni (Sommer et al. 2011; Leonardi et al.
2018), hojnych jet& ve svrchnim paleolitu a mezolitu i v CR (Hadi jeskyné, Pekarna, Hostim, Smolin:
Musil 1958; 1961; 1978; Vencl 1995). Prezivani divokych koni v nékterych oblastech stredni a zdpad-
ni Evropy az do prichodu prvnich zemédélci je nepochybné, patrné to doklada i nékolik koriskych
kosti nalezenych v kontextu star§tho neolitu CR (Kysely — Peske 2016). Urité navyseni podilu kofi-
skych kosti v 5.—4. tisicileti pf. n. 1. je n€kdy vysvétlovano repopulaci vlivem znovuotevirani krajiny
zem&d€lskym ClovEkem (Benecke 2006; Steppan 2006; Sommer et al. 2011). My tento dtiivod pova-
Zujeme za méné pravdépodobny, jelikoZ okrsky krajiny oteviené clovékem jim byly i vyuZivany a po
jejich pripadném odchodu patrné rychle zalesnény (viz Kysely — Peske 2016). Ziejmé ekologicky je
podminén i gradient od vétSich koni na vychodé€ po mensi koné na zdpad€, pozorovany od paleolitu
po dobu Zeleznou (Kysely — PeSke 2016).

5. Biologicky a kulturni aspekt domestikace. V dne$ni dobé je domdci kuri, co se velikosti tyka,
povazovan za nejvariabilnéjstho domaciho savce po psovi (Librado et al. 2016), coz je vysledkem
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dlouhodobé domestikace a pozdéji cilené selekce. Domestikace zvitat je sloZity, postupny a rozma-
nity proces s nékolika predstupni, od ochoc¢ovani jednotlivych zvitat, prevzeti kontroly nad repro-
dukefi aZ po vlastni domestikaci druhu. Bylo popsdno nékolik modelt domestikace (Zeuner 1963;
Clutton-Brock 1999 aj.), je ale potieba zvazit také polodomestikované stavy a drzenf stad, ve kterych
probihd volné kifZeni a kam ¢lovék zasahuje nejvyse vybérem zvitat na pordzku. Je zndmo, Ze koriské
maso se bézné konzumovalo v paleolitu, ale i v neolitu a eneolitu (Levine 1998; Drews 2004, 10-14;
viz také Kysely 2012: foto 8). Nicméné domestikace koné a vyuZiti jeho sily je casto spojovdno s ,,se-
condary products revolution* (Anthony — Brown 2011), ktera sice v ptivodni podobg jiZ neni platna,
avSak pravé vyuZiti zviteci sily ndsledovalo nejstar§i domestikace v obdobi 10 000 — 9000 pt. n. L.
s velkym odstupem (cf. Sherratt 1981; 1983 vs. Greenfield 2010; Anthony 2007; Anthony — Brown
2011; Kysely 2013; zjednodusené viz Zima 2019). Piikladem moZnosti vzniklych domestikaci koné
je dorucovéni zprav v Mongolské 1i8i, kde posli na konich byli schopni urazit az 300 km za den,
nebo jiné analogie ze starovéku (Dusek 1983, 150-157; Minetti 2003; Orlando 2020). Sila a rych-
lost koné byly také dileZitym aspektem vlivné ,.kurhanové hypotézy* formulované a prosazované
litevskou archeolozkou Marii Gimbutas, podle jejiZ pozd€jsi verze doslo mezi 4500 az 2500 pt. n. 1.
k nékolika invazim lid{ z vychodoevropské stepni kurhanské kultury do Evropy za pomoci koni
(Gimbutas 1991; 1993; 1997; 1€z Bokonyi 1978; Mallory — Adams 1997; Drews 2004; Anthony 2007,
kap. 6 a 10). Velmi staré je patrné také vyuzivani mléka (srov. konzumaci zkvaseného kobyliho mlé-
ka — kumys). Vedle ekonomického vyuZiti existuji bohaté doklady o obétovani koni, odvozeném
pravdépodobné z proto-indoevropskych rituali, a o vyznamu koni v mytech Indoevropani (Mallo-
ry —Adams 1997; 2006; Anthony — Brown 2003; Kuzmina 2006; Anthony 2007). Posvéitnd a magic-
ka role koné vystupuje i ve sttedoveéké Evropé (Makowiecki et al. 2022). Archeologicky se nékteré
ritudly projevuji v pohibech a depozitech, napt. jako tzv. ,.head and hoofs* (,,hlava a kopyta‘“) dokla-
dajici uloZenf celé koniské kize (Piggott 1962; Drews 2004; Anthony — Brown 2003; Anthony 2007).
V Ceském kontextu se nejstar$im dokladem ritudlniho zachazeni zdaji byt dvé koriské lebky v hrobé
kultury se zvoncovitymi pohdry z VySkova (Ondrdcek 1961; Kysely — Peske 2016). Nicméné pohiby
koni se v naSem prostoru staly béZné az pozdéji, napt. ve vychodohalStatském okruhu (vozy a koné),
v dobé stéhovani narodd (jezdci a koné; Droberjar 2013; obr. 3) a v slovansko-avarskych hrobech
v Karpatské kotliné (Ambros — Miiller 1980). Domestikace equidu je tizce spjata s ovladanim pomoci
jsou nosni (pripadné retni) krouZky vyobrazené na blizkovychodnich nédlezech z 3. tisicileti pt. n. 1.,
které ovSem v 18. stol. pf. n. 1. pfestaly byt zobrazovany (obr. 4, 5; Drews 2004, 49; Crouwel 2019).
Dodnes jsou misty stile pouZivany u bykut a velbloudd. Jde o velmi G¢inny ale také pomérné nebez-
pecny zpusob kontroly; patrné byl aplikovan jen pro pomalejsi vedeni equidd, vCetné zdprahu do t&z-
kych ,,valeénych* vozl (Drews 2004; Brownrigg 2019; Crouwel 2019). Krétce po roce 2000 pf. n. 1.
se v Eurasii objevuje fada artefaktti dokladajicich pouziti riznych typt uzdy a udidla predstavujici
revolu¢ni vylepSeni vyuZitelné napt. ve vale¢nictvi (kap. 10-11; Drews 2004; Anthony 2007; Crou-
wel 2019). Z pravéku a starovéku jsou téZ popsany patologie souvisejici s uzdénim a zatéZovanim
koni (kap. 3, 7) nebo osla (Clutton-Brock 2003; Greenfield et al. 2018). Pozdé&ji mélo vyznam zave-
deni sedla, podkov a pevnych kovovych timeni. Kovové timeny byly objeveny v Cin& ve 4. stol. n. 1.
a do Evropy importovany ziejmé Avary v 6. stol. n. 1. (Drews 2004, 167; Zimonyi 2021).

6. Dérijivka — prvni vazny kandidat na domestikac¢ni centrum. Ukrajinska lokalita na Dnépru
Dérijivka (ukrajinsky [lepiiBka, v literatur'e Casto chybné Dereivka) poskytla pocetné nalezy koriskych
kost{ asociované s eneolitickou kulturou Srednij Stog (4500-3500 pt. n. L.). V 60.=70. letech 20. stol.
se obecné véfilo, Ze tito koné jiz byli domestikovéni, coZ bylo pouZito jako argument podporujici
kurhanovou teorii“, jejiZ podstatou jsou invaze stepnich kurhanovych kultur do Evropy, mj. s pomo-
cf koni (kap. 5). Nicméné pozdé&jsi zji$téni, nejdiive na podkladé mortalitnich ktivek (Levine 1990),
domestikovany status zpochybnily, aZ odmitly. Zdsadn{ pfi tom bylo radiokarbonové predatovani
dilezitého nélezu spodniho koniského premolaru s obrusem po udidle do skytského obdobi (Antho-
ny 2007, 204-215). Podklady pro pritomnost doméacich koni v neolitu ¢i eneolitu byly ale hledany
ijinde, napt. v Kazachstdnu nebo i ve stfedni Evropé, nékdy dokonce v tak starych kontextech jako
je lengyelska kultura (kap. 7-9).
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7. Spor o botajské koné. Velka sidlisté sedentarni eneolitické kultury Botaj prosperovala ve
stepich centralni ¢asti severnitho Kazachstanu mezi 3700 a 3100 pt. n. 1. Osteologické soubory z téch-
to archeologickych lokalit obsahovaly témér vyhradné kosti konf a riznd pozorovani uéinila kulturu
Zhavym kandidatem na domestikacni centrum. K obecnému konsenzu, Ze botajsti koné byli domes-
tikovani, doslo po publikaci Outrama et al. (2009) uvadé&jici tyto argumenty: morfologie metapodif
odpovidajici 1épe konim domacim nez divokym; poSkozeni tfenového zubu a deformace diastémy
mandibuly interpretované jako reakce na udidlo; organické pozustatky z keramickych nadob inter-
pretované jako tuky z kobyliho mléka; anatomické skladba neodpovidajici schématu v sidliStich
lovcu-sbéract; archeologické struktury interpretované jako ohrady s hnojem; ndstroje k vyrobé
vé et al. (2018) vznikla v rdmci projektu Pegasus a zamérend pravé na botajské koné prekvapiveé
ukdzala, Ze tito patif do zcela jiné genetické linie neZ dnesni koné doméci. Proto botajsti koné, pokud
byli opravdu domestikovani, predstavuji domestika¢n{ udalost nezavislou na domestikaci dnesnich
koni. Domestikovany status botajskych konf téZ potencidlné podporuji archeogeneticky identifiko-
vané skvrnité (leopardi) zbarveni a no¢ni slepota sniZujici fitness divokych jedincd. Dalsim prekvape-
nim bylo, Ze do stejné linie patii i koné Prevalského. Hypoteticky lze v této situaci koné Prevalské-
ho chépat jako divokého predka botajskych koni nebo jako potomky feralizovanych konf z botajské
kultury. Gaunitzova et al. (2018) identifikuji koné Prevalského jako koné feralizované. Po vice nez
dekadu panujicim konsenzu byly v lotiském roce uvedené argumenty A. Outrama a jeho kolektivu
napadeny a domestikovany status botajskych koni zpochybnén (Taylor — Barron-Ortiz 2021). Zahy
ovsem prisla odpovéd, ve které jsou argumenty zpochybnujici domestikovany status rdzné odmit-
nuty (Outram et al. 2021). Je také tfeba zduraznit predstavu, Ze jen néktefi koné z Botaje byli pouzi-
vani k jizdé ¢i dojeni a nemuselo jit o rozvinutou strategii ovladani stdda (Chechushkov — Kosintsev
2020). V tomto ohledu je tfeba si uvédomit, Ze uvazovana faze domestikace v této linii mohla trvat
jen kréatce (n€kolik set let); poté ndsledoval zhruba pét tisic let dlouhy vyvoj, kdy populace vedouci
ke dneSnimu koni Prevalského Zily divoce. Prevalsti koné zaroveil predstavuji geneticky unikédtni
zvitata, od dneSnich domacich koni vzdalena 35-55 tisic let.

8. Odhaleni ptivodu dnesnich domécich koni. Otdzku ptivodu dne$nich domécich koni odpo-
védéla az dalsi studie projektu Pegasus analyzujici genomy 273 koni z doby 50 000 az 200 pf. n. 1.
(Librado et al. 2021). Soubor zahrnuje také deset koni z deseti archeologickych lokalit Cech a Mo-
ravy datovanych zhruba mezi 3400 a 500 pf. n. 1. Studie lokalizuje piivod vSech dne$nich domécich
koni (oznacovanych jako linie DOM?2) do ponto-kaspické stepi, konkrétnéji do povodi dolntho Donu
a Volhy, a tak odmitd dfive uvaZovany puvod v Kazachstanu, na Pyrenejském poloostrové, ve vy-
chodni Anatolii, severozdpadnim Irénu a v jinych diive uvazovanych regionech (srov. Shev 2016;
Gaunitz et al. 2018; Guimaraes et al. 2020; Poullet 2022). Studie identifikovala celkem ¢tyfi mono-
fyletické a geograficky dobte ohranicené holocenni linie koni (1-4). Kromé linie DOM2 omezené
pivodné na ponto-kaspickou step (1) a linie asijskych botajskych koni (2), které se od sebe navzdjem
oddélily pred 35-55 tisici lety, je to (3) stfedo-vychodoasijskd linie ELEN popsand nejprve na za-
kladé sibifskych paleontologickych nilezt jako zoologicky druh Equus lenensis, a (4) linie ptivod-
nich konf stfedni a zdpadni Evropy (obr. 2). Druha z uvedenych linif preZila v ¢isté podobé v konich
Prevalského dodnes, ale existence poslednich dvou linii by ndm bez archeogenetickych metod ztista-
la skryta. Zastupci poslednich dvou linif Zili jest€ ve 4. a 3. tisicileti pt. n. 1., coZ napt’. koresponduje
s dobou pocatki staveb egyptskych pyramid nebo prvnich pokust o domestikaci koni. Nenf ale vy-
louceno, Ze zatim bliZe neurceni divoci equidi, zndm{ jako zebro, prezili v Ibérii az do 16. stol. n. 1.
(Nores et al. 2015; Librado — Orlando 2021). Do genofondu DOM2, potazmo genofondu dnesnich
domacich koni, ostani linie (zv1ast€ E. przewalskii a IBE) pfispély, ale jen zcela okrajovée (Librado
et al. 2017, 2021; Gaunitz et al. 2018; Wutke et al. 2018; Orlando 2020; Kvist — Niskanen 2021,
Librado — Orlando 2021). Zajimavé také je, Ze mlado-paleolitické jeskynni malby a rytiny kon{ z lo-
kalit zépadni Evropy i CR (v&. Hostimi a Pekarny; Klima 1974; Vencl 1995, fig. 95) sice pfipominaji
kong Prevalského, ale nutné zndzortiuji koné pivodni stiedo-zapadoevropské linie, nebot piislusna
linie Botaj se v Evropé nikdy nevyskytovala. Ve druhé pol. 3. tisicileti pf. n. 1. doslo k nebyvalé
populacni explozi (obr. 6) a po 2200 pt. n. 1. koné linie DOM2 béhem nékolika staleti expandovali
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a v Sirokém prostoru nahradili ostatn{ linie kon{ (obr. 2). Nahlou a nebyvalou populacni explozi
v 2. pol. 3. tisicilet{ pt. n. . a naslednou geografickou expanzi nelze vysvétlit pfirozenou cestou;
musela proto byt vysledkem distribuce lidmi. Za timto dspéchem patrné stoji dvé mutace v genomu
linie DOM2, z nichz jedna (v genu GSDMC) souvisi se siln€jsi pater{ a druha (v genu ZFPM1) s vét-
§1 poslu$nosti — oboje potencidlné usnadiuje jizdu i tah (Librado et al. 2021). Aktudln{ archeogene-
tické studie tudiz vyvraceji drivéjsi predstavy o polyfyletickém ptivodu dne$nich domacich koni.
Klademe-li si napt. otdzku, kde se v Evropé vzal téZky tazny kati (belgicky, shire, percheron, atd.)
nebo velci kon& Rimanti a pozdgji stiedovékych rytiit (kap. 2 a 13), je potieba vzit v potaz, Ze viich-
ni jsou vnitin{ vétve linie DOM2 pochdzejici z ponto-kaspickych stepi, tj. koni o malo vétsich nez ki
Prevalského. K potomkiim této expanze podle soucasnych poznatkl patif také primitivni plemena,
jako jsou sorraia, exmoorsky a shetlandsky pony (Gaunitz et al. 2018; Fages et al. 2019; Librado
et al. 2021), a také polsky konik, ktery byl mnohdy povaZovén za potomka tarpana, ale neukazuje se
byt geneticky vybocujici z ostatnich doméacich plemen (viz Cieslak et al. 2017; Lovdsz et al. 2021).
Velci koné, ale také pony a dalsi odchylné fenotypy, jsou vysledkem $lechténi (uZitkova plemena)
anebo vysledkem adaptace na konkrétni podminky (primitivni/archaickd plemena jako napt. ex-
moorsky pony). Studie Librado et al. (2021) ¢astecné es{ i otdzku stepniho tarpana, nebot analyza
DNA jednoho z poslednich stepnich tarpant vyvraci moznost, Ze jde o divokého predka dnesnich
koni. Nejde ale ani o zdivocelého domdaciho koné nebo kiiZence s koném Prevalského. Zarovei po
r. 1900 pf. n. 1. nebyla v zdpadni a stfedni Evropé detekovana jina linie neZ importovandi DOM?2
(Librado et al. 2021), v analyzdch DNA a aDNA tudiZ nenalézdme Zddnou podporu pro historickou
existenci tzv. lesntho tarpana nebo Equus robustus povazovanych diive za predky nékterych typu
dnes$nich domdcich koni. Je proto pravdépodobné, Ze zminky o lesnim tarpanu popisuji stdda nebo
populace predstavujici zdivocelé uniky z domacich chovi (srov. kap. 2; Lovdsz et al. 2021).

9. Otazka nejstarsich domacich koni v ¢eskych zemich. Dikladné osteometrickd analyza za-
métend na holocennf historii koni v ¢eskych zemich, zaloZend na nélezech datovanych do mladého
paleolitu aZ mlads§i doby bronzové (Kysely — Peske 2016) ptinesla dvé hlavni zjiSténi. Prvnim zjisté-
nim jsou dynamické zmény primérné velikosti koni ve stfednim holocénu (obr. 7) — srov. napt. malé,
kolem 130 cm vysoké koné€ z TéSetic-Kyjovic datované do kultury s moravskou malovanou kera-
mikou a mohutnou lebku koné vysokého 157-168 cm z nedaleké Stranské skily v Brné radiokar-
bonove datovanou mezi 3364 a 3108 pr. n. 1. (obr. 8). Takto velké zmeny u jedné kontinudln{ divo-
ké populace v podminkach pomérné stabilniho stfedo-holocenniho podnebi neocekdvame. Druhym
zjiSténim je rozSifeni velikostni variability (obr. 7), coZ byva povaZovano za projev domestikace
(Bokonyi 1969; Meadow 1999); ve srovnani s divokymi magdalénskymi kotimi nebo korimi Preval-
ského je vEts{ variabilita patrnd jiZz v dob€ starého i stfedniho eneolitu (mezi 3800 a 2800 pt. n. L.;
obr. 7). V mladsi fazi starého eneolitu (3500-3300 pt. n. 1.) dochazi u nas k prekryvu dvou kultur,
mistni kultury nalevkovitych pohard a bolerazské faze badenské kultury jihovychodniho pivodu.
Alternativné proto mtiZeme spekulovat o miSeni mensich kon{ ptivodnich a vétsich koni importova-
nych z jihovychodu. I v tomto ptipad€ je potteba pocitat s importem koni domestikovanych, nebo
alespoi koni néjak kontrolovanych. Rozsifenou variabilitu a dalsi osteologické indicie pro domes-
tikaci zjistili archeozoologové ve srovnatelnych ¢asovych horizontech i v dalSich stfedoevropskych
regionech (v Bernburgské kultufe (k.) v Némecku, v k. se §iirovou keramikou ve Svycarsku a ve
skupiné Ossarn Badenské kultury v Rakousku; Benecke 1999; Schibler et al. 2004; Pucher 2006).
Tato zjis$téni sice Casoveé predchdzeji importu koni linie DOM2, nelze vSak vyloucit star${ domesti-
kac¢ni pokusy i jinde neZ v ponto-kaspické oblasti (srov. vysledky z vyse rozebrané k. Botaj asové
srovnatelné se zavéry dle eskych ndlezd: Kysely — Peske 2016). Zv1asté je v tomto ohledu zajimava,
ale archeogeneticky zatim neprobddand k. zvoncovitych pohard, nebot v mad'arskych lokalitéch této
kultury Csepel-Héros a Csepel-Hollandi byly zjistény nebyvale vysoké podily koni (45 % a 60 %).
Navzdory riznym tivaham a indiciim za nejstars{ spolehlivé domaci koné v ¢eskych zemich je nutno
zatim povazovat hiebce linie DOM2 z Holubic (Praha-zdpad, datovany 2137-1936 BC, stfedovy
odhad 2037 BC) a hiebce z Tousené-Hradistka (Praha-vychod, datovany 1920-1769 BC, sttedovy
odhad 1845 BC), predstavujici podle vieho importy z vychodu nebo potomky té€chto importt (viz
kap. 10).
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10. Koné, Indoevropané, vozy a jezdectvi. Nedavné studie lidské aDNA prokazaly masivni
imigrace lidi (b&éZné ztotoziovanych s Proto-Indoevropany) ze stepnich nebo lesostepnich oblasti
vychodni Evropy do Evropy stredni a zapadni od ca 2900 pf. n. 1. (Haak et al. 2015; Papac et al.
2021). Dnes je jasné, Ze silny geneticky vliv z vychodu je pozdéjsiho data neZ domnéla prvni vina
expanzi kurhanové kultury, kterou ve své kurhanové teorii M. Gimbutas ptedpokladala v pozdnim
5. tis. pf. n. 1. (kap. 5). Pfedpoklad M. Gimbutas a dalSich badateld, Ze tyto staré migrace z vychodu
probéhly s pomoci koni, se také ukazal byt nespravny. Podle Librada et al. (2021) totizZ doslo k §i-
teni koni linie DOM2 mnohem pozdgji: koné z kontexti kultury se $titirovou keramikou v Némec-
ku (podlinie CWC; ca 2850-2500 pf. n. 1.) a zvoncovitych pohar v Portugalsku (podlinie IBE;
ca 2628-2490 pr. n. 1.) patfi stile do linie ptivodnich stiedo-zdpadoevropskych koni, az kon€ mlad-
§ neZ ca 2100 pf. n. . patii do linie DOM2. Do tohoto modelu zapadaj i zji§téni z CR: dva jedinci
z Cech datovani do k. ingtické (lokality Holubice a Touseii-Hradistko) jiZ patif do DOM2, dva kon&
z Cech a Moravy z 2. pol. 4. tisicileti pi. n. I. (Litovice a Stranska skéla) dosud patii do dnes vymielé
linie piivodnich kond, tj. jsou piibuzni napt. s CWC (detaily v Librado et al. 2021). Detaily prvnich
importt koni linie DOM2 na prelomu 3. a 2. tisicileti pt. n. 1. nejsou zndmy, je ale potieba vzit v potaz
sloZitost situace, nebot v predchazejicim 3. tisicileti je nové prokdzana genetickd afinita lidské popu-
lace Cech spi§ k severovychodu Evropy nez k vychodni a stepni k. jamové (Papac et al. 2021). Jak
je ale ztejmé z nasledujiciho textu, celosvétové nemame pro obdobi pred prelomem 3. a 2. tis. pt. n. L.
7adné jisté historické, artefaktové nebo jiné diikazy pro zaptahani koni do vozu. Takové vyuziti koni
v ¢eském eneolitu a starsi fazi unétické kultury je tudiz vysoce nepravdépodobné. Z vyse uvedenych
divodu nelze v mladém eneolitu, ale jest€ ani na pocatku doby bronzové predpokladat invaze z vycho-
du s pomoci velkého poctu jizdnich koni (jak to zname z pozdéjsich dob u historickych Kimmerijcd,
Skyta, Hunti, Avart ¢i Mongola, viz téZ kap. 11) ani invaze zaloZené na vale¢nych vozech tazenych
konimi. Na rozdil od Evropy, v Asii se indoiranské jazyky S$itily po r. 2000 pf. n. 1., a to synchroni-
zované¢ s domestikovanymi kofimi a s novym typem vozu. Novy lehky typ vozu taZeny parem koni
charakterizovany dvéma loukotovymi koly, obratny pfi rychlych zméndch sméru jizdy, je povaZzovén
za véale¢nou inovaci (Drews 2004; Anthony 2007). Vozy byly sice zndmy i dfive, v Evropé v k. ba-
denské, maykopské, jamové a se $iidrovou keramikou od c. 3500 pt. n. 1., ty ale byly vesmés Ctyt-
kolé, t&€zké a s plnymi koly a predpoklada se, Ze byly tazeny hovézim dobytkem, ktery utdhne témér
dvakrét vétsi hmotnost neZ kif. Srov. napt. hlinéné modely étytkolych vozi z lokalit Budakalész,
Balatonbereny (Mad'arsko) a RadoSina (Slovensko) datované do bolerdzské a badenské kultury
(Vencl 1994; Bakker et al. 1999; Milisauskas — Kruk 2002; Fansa — Burmeister Hrsg. 2004; Antho-
ny 2007; Bonddr 2012; 2018). Existuji dvé hlavni teorie vzniku lehkého vozu s loukotovymi koly:
(1) na Blizkém vychod€ a (2) v kultufe Sintasta. Teorie blizkovychodniho ptivodu je podpotfena
existenci rtiznych mezistupiid od konce 4. tis. pf. n. l. potencidlné dokumentujici postupny vyvoj
(s argumenty pro lokalni vyvoj Crouwel 2019). Na Blizkém vychodé€ jsou z 3. tisicileti pt. n. 1. dobre
zdokumentovany riizné typy ctyrkolych i dvoukolych vozii s plnymi koly (jednolitymi nebo sloZe-
nymi). Ty byly taZeny hovézim dobytkem nebo onagery ¢i osly ovladanymi pomoci nosnich krouz-
ki nebo jinymi zpisoby. Z konce 4. tis. pt. n. L. jsou z tohoto prostoru dokonce znamy vyobrazeni
sani s koly*, potencidlné predstavujici predstupenn vozu (obr. 4, 5; Drews 2004; Crouwell 2019;
Burmeister et al. 2019). Vyobrazeni vozu s vylehéenymi koly typu ,,cross-bar* jsou zndma z konce
3. tis. pf. n. 1., ale pravd loukotové kola jsou zde doloZena az v 2. tis. pf. n. 1. Nicméné& podle posled-
nich ptedstav (Librado et al. 2021; Makarowicz et al. 2022) byl lehky typ vozu s loukotémi nejprav-
dépodobnéji objeven ve véle¢nicky zaméfené kultute Sintasta sidlici mezi ca 2200 a 1750 pt. n. L.
v $ir§{ oblasti jizniho Uralu, ze které pochézeji nejstarsi doklady tohoto typu vozu (téZ Drews 2004,
50-51; Anthony 2007, 374-375; Chechushkov — Epimakhov 2018; Lindner 2020). V hrobech této
kultury se jiz od zhruba 2000 pf. n. 1. kombinuji lehké vozy doloZené otisky Spic loukotovych kol
v hling (8—12 $pic), nejstarsi znamé kosténé postranice udidla a kostry pohibenych pard koni, u kterych
je vSudypritomna linie DOM?2. Podle této teze se zfejmé prostiednictvim k. Sintasta — Petrovka —
Potapovka — Andronovo nebo dalsich stepnich kultur po r. 2000 pt. n. L. tzv. horse—chariot complex
(téZ chariot package, t.j. doméci kul + novy typ lehkého vozu s loukotovymi koly + udidlo, predsta-

vujici nové moZnosti a vyhodu ve véale¢nictvi) rychle §iif na Blizky vychod, do Anatolie, jihu stfedni
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Asie, severni Indie. Brzy je dokumentovén v historicky zndmych fiSich a narodech jako jsou Chetité
v Malé Asii (cf. 18./17. stol. pt. n. 1.), stity v Mezopotamii a Syrii (asi od 18. stol. pt. n. 1., import
snad prostednictvim Churriti a Kassitti), Egyptané (17. stol. pt. n. 1., import asi prostfednictvim
Hyks6sti), mykéniti Rekové (ca 17./16. stol. p. n. 1.), ve stiedni a sev. Evropé a pozdgji v Cing
(13. stol. pt. n. 1.). V sev. a stf. Evropé srov. sluneé¢ni viz z danského Trundholmu (ca 1400 pt. n. 1.)
a nejstarsi vyobrazen{ zaprahu koni v Karpatské kotlin€ (na amfote z lok. Vel'ké Raskovce, Sloven-
sko, 15./14. stol. pt. n. 1.; citace viz hlavni text). Nélezy postranic a modeld ¢tyf-paprséitych kol
z Karpatské kotliny i CR a pohiby péru koni z oblasti na sever a severovychod od Karpat nazna&uji
znalost vozatajstvi pred 1500 pr. n. 1., nicméné z prvni poloviny 2. tisicileti pt. n. l. neexistuje v téch-
to oblastech primy (artefaktudlni ani ikonograficky) nilez dvoukolého vozu s loukotovymi koly (viz
kap. 11; Podborsky 1993, 271-272; Bdtora 2018, 153-154; Maran 2020; Metzner-Nebelsick 2021
Makarowicz et al. 2022). Diky zavedeni tohoto lehkého vozu, jehoZ nékteré pozd€jsi verze mohly
véZzit jen asi 35 kg, se zvysila rychlost transportu ze dvou na deset mil za hodinu (Chondros et al.
2016; Klecel — Martyniuk 2021). Nésledné ve 2. a ¢asti 1. tisicilet{ pt. n. 1. zde bojova strategie dvou-
kolych véleénych vozu taZenych parem koni sehrava dileZitou historickou tlohu (obr. 9; Drews
2004; Raulwing et al. 2019), jak napt. ilustruje popis bitvy u Kadese (1274), zahrnujici mozna vice
nez 5000 egyptskych a chetitskych vileénych vozl, coz by znamenalo pres 10 000 zapiaZenych
koni (Breasted 1903; Bryce 2005; Anthony 2007, 44—45). Naopak zminky o jezdeckych konich jsou
v mladsi dobé bronzové na Blizkém vychod€ velmi chudé a v temperitni Evropé mdme nejstarsi
vyobrazeni jizdy na koni aZ z obdobi Halstat C, tj. od 6. st. pf.. n. 1. (Drews 2004, 44, 52, 65). Zhru-
ba tohoto staif jsou i nejstar$i vyobrazeni jezdct v CR a na Slovensku (bronzova figurka jezdce na
koni ze StraZnice/Tvarozné Lhoty a zobrazen{ jezdce na pohrebni amfore z lok. Nové Kosariska;
Pichlerova 1969, 238-239; Dvordkovd 2007, 24; Mirovd 2019, 138-139, 272-273). Na zékladé typu
udidla, demografickych a patologickych zjisténi v§ak Kanne (2022) zpochybiiuje tradi¢ni model muz-
skych elitnich valecnikl jezdicich na vozech a snaZi se dokdzat, Ze v regionu dne$niho Madarska
byli koné ve starSi/stifedni dob& bronzové primarné uZivani k jizdé, a to béZnymi muZi a Zenami (viz
t€Z Maran 2020; Metzner-Nebelsick 2021; Makarowicz et al. 2022). K nejstar§sim dokladim ryzi linie
koni DOM2 mimo jejich domovinu v ponto-kaspické stepi patif a jejim nejstar$im dokladem ve
stfedni Evropé je ki z lokality Holubice (Praha-zédpad), radiokarbonové datovany 2137-1936 pf. n. 1.
(Librado et al. 2021). Uvedené skute¢nosti naznacuji, Ze ve stfedni Evropé import nejstarSich kon{
linie DOM2 predchézi importu lehkych vozi. MiZeme z toho vyvodit, Ze v pocatcich slouzili k jiz-
dé nebo noSeni bfemen, ptipadné i na maso. Jejich ovladani od pocétku 2. tis. pt. n. 1. dokladaji
staro-bronzové postranice (kap. 11).

11. Uzda a jiné artefaktualni a historické doklady zap¥ahu. Z CR existuji nalezy artefaktt
dokléadajici piftomnost vozl az v mladsi dob& bronzové, tj. aZ po ca 1300 pt. n. 1. (Kytlicovd 2007,
Mirovd 2019), nicméné z Moravy mame k dispozici nékolik parohovych postranic fazenych do
véterovské skupiny, tj. do doby mezi 1900 a 1600 pft. n. 1. (Mirova 2019). VEtsi mnoZstvi postranic
a udidel datovanych 2000-1750 pf. n. 1. pochdzi z Sirokého prostoru od zdpadni Evropy po stfedni
Asii a Levantu (Drews 2004; Anthony 2007; Librado et al. 2021, fig. 6). Nejstar$i, ale velmi nejisté
vyobrazeni pouZiti udidla predstavuje ndlez figurky s otvorem (moZna pro udidlo) z lokality Tell
es-Sweyhat z doby 2300-2100 pt. n. 1. (obr. 10; Holland 1993; 1993—1994; Crouwel 2019; Drews
2004, 37). Ranou znalost jizdy na equidech doklddaji figurky ze Syrie objevujici se od konce 3. tisi-
cileti pt’. n. 1. nebo otisk akkadské peceti z Kise (2400-2200 pt. n. 1.) a dal§i vyobrazeni z Mezopota-
mie, ale za nejstars{ spolehlivy doklad jizdy na koni je povaZovén vyjev na otisku peceti Abbakally
z Uru z konce 21. stoleti pt. n. L. (obr. 11; Moorey 1970; Oates 2003; Drews 2004; Anthony 2007).
Nicméné k masivnimu zapojeni jezdectva doslo pomérné pozd¢, patrné v souvislosti s importem
bronzového udidla do stepi Asie v 9. stol. pt'. n. 1. (Drews 2004, 85) a zejména pak jako nasledek
uspésnych atakti mobilnich skytskych a kimmerijskych, piip. jinych jezdcid od 8.-7. stol. pf. n. L.,
zvlasté do blizkovychodnich fi8i (Drews 2004; Anthony 2007, 18). Poté zacala kavalerie postupné
nahrazovat (u Asyfant jiZz od konce 8. stol.) celé tisicileti zavedenou a do té doby d¢innou strategii

dvoukolych vozi, které byly ale pouZivany jest€ v dobé fimské.
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12. Koné stiedovéku ve svétle aDNA. Dalsi vyvoj je v Evropé i Asii poznamenan poklesem
genetické variability na Y chromozomu, pficemz analyzy aDNA ukézaly, Ze k vyraznému poklesu
doglo az v poslednich dvou tisiciletich (Orlando 2020). Zatimco jesté v Rimské fisi se jednotlivi
samci zapojuji do chovu podobnou mérou, od raného stfedovéku je patrny vybér jen urcitych linif
hiebell, pficemz byl diiraz kladen na pohybové vlastnosti, zejména rychlost na kritkou vzdalenost
(projeveno v poslednim tisicilet na genu MSTN, tzv. ,,speed gene*; Fages et al. 2019). Od 7.-9. stol.
n. L. je patrny stéle vétsi vliv orientdlnich koni pivodem z Persie, jejichZ geny v soucasnych chovech
prevladaji. Vyrazng se projevuji jiz v rané stiedovéké Evropé i u mongolskych konf za Cingischénovy
expanze. Zjevné je to vysledek valek a jinych kontakti mezi perskou Sasanovskou (224-651 n. 1.)
a Byzantskou 18{ a nédsledné arabské expanze (Fages et al. 2019). Star${, ,,pred-orientdlni* koné
1imsti, keltSt{ a vikin$ti tvoii jednu piibuzenskou skupinu s dne$nim Shetlandskym a Islandskym
pony (Fages et al. 2019). V poslednich 250 letech radikdlné klesla také diverzita autozomalni DNA
kvili upfednostiiovan{ ur¢itych rodokmenti (Wutke et al. 2018; Fages et al. 2019).

13. Vzhled koni. Archeogenetické studie ukazaly, Ze piivodni barva divokych koni otevienych
ekosystémd pleistocénu a raného holocénu byla pfevazné tmaveé hnédd, pripadné Sedohnéda. Rozsite-
ni ¢erného zbarveni v Evropé od 7. tis. pt. n. L. bylo, patrné neopravnéné, povaZovano za adaptaci na
rozmach lesa (Sandoval-Castellanos et al. 2017; Sommer et al. 2018). Zajimava je detekce skvrnitého
(leopardiho) zbarveni v aDNA ziskané z pleistocennich kosti z Némecka (15 000-11 000 pt. n. 1.),
ktera koresponduje s malbami skvrnitych koni ve francouzské jeskyni Pech-Merle datovanymi
let pt. n. 1. a v nasledujicich tisiciletich je ddvand do souvislosti s domestikaci. Nicméné jiZ ze vzor-
ku starého 3368-3101 pt. n. L. ze Salzmiinde v Némecku detekovalo studium aDNA zbarveni tobiano
znamé dosud jen u domestikovanych konf, coz muze odrazet umély vybér (Ludwig et al. 2009; 2015,
Wutke et al. 2016; Kanne 2022). Prikladem diversifikace jsou skytské mohyly nomadské kultury
Pazyryk, ve kterych se rizné barevni koné kombinuji (Librado et al. 2017). Skvrnité vzory byly
zvl4a8t oblibené ve staroveéku, ve stiedoveéku prevladaji koné jednobarevni. Vyska koni botajskych
(70 % s vyskou 136-144 cm v kohoutku) a zejména dérijivskych, tj. z blizkosti pfedki DOM2 (75 %
133-137 cm; Anthony — Brown 2000), mtiZe naznacovat velikost predkd a prvnich domestikant linie
DOM2, u nichz byla archeogeneticky detekovana barva ryzdka a hnédéka (Librado et al. 2017; 2021).
Osteologické analyzy nélezti z CR ukazuji zmen§ovani koni od starého eneolitu po mladsi dobu
bronzovou, a zejména pak v dobé laténské a rfimské, kdy se koné€ vysoci v kohoutku jen 122—-125 cm
(ti nejmens{ jen ca 110 cm) nékdy oznacuji jako keltsky nebo germansky pony (Peske 1994; Kysely —
Peske 2016; Pucher 2018). Za zminku také stoji na dvacet tisic skytskych klisen ziskanych Filipem
Makedonskym nebo padesit tisic perskych koni ukofisténych Alexandrem Velikym (Bokonyi 1974,
257). Takovéto udélosti mohly ovlivnit velikost pozdg&jiich Rimskych vojenskych koni, ktefi byli
ve stfedoevropskych provinciich vétsi nez koné Keltli a Germant, aZz 140-160 cm v kohoutku, ale
jinak velmi variabilni (Bokonyi 1974; Peske 1994; Peters 1998; Pucher et al. 2015; Pucher 2018;
Johnstone 2004). Koné z doby st&hovini narodi a slovansko-avarsti kon& z izemi nékdejsitho Cesko-
slovenska (135-142 cm v kohoutku; Ambros — Miiller 1980; R. Kysely pers. obs.), stejné jako rané
sttedovéci koné ze Staré Boleslavi, Mikul€ic a jinych hradiSt (zpravidla 130-145 cm v kohoutku;
Kysely 2000, 2003; 2015; Chrzanowska — Krupska 2003) byli vétsi neZ koné Kelti a Germénd. Obec-
né, v evropském stfedovéku byli koné vysoci vétSinou do 150 cm, velci rytifsti koné tudiZ nebyli
béZni a ¢astecné jsou mytem (srov. Bokonyi 1974; Benecke 1994; Ameen et al. 2021; L. Peske aR. Ky-
sely pers. obs.). U divokych kon{ se pfedpoklada vztycend hiiva (srov. kun Pievalského, mladopa-
leolitické malby a rytiny, téZ zebry, osli, poloosli), nicméné z Tell es-Sweyhat (2300-2100 pf. n. 1.)
zname figurku zfejmé jiZ zobrazujici splyvavou hifvu — jde asi o nejstarsi zndmé vyobrazeni koné na
Blizkém vychodé a v Egeidé (obr. 10; Holland 1993; 1993—1994; Drews 2004, 37; Crouwel 2019).

14. Onager, hydruntinus, kiiZenci a kastrati. Osli byli domestikovani diive nez kong. Aktualni
studie zaloZzend na DNA podporuje jeho domestikaci v Africe ca 5000 pt. n. 1. (Todd et al. 2022).
Jeho Siteni do jihozdpadni Asie a poté dile ma tedy opacny smér neZ Sitfeni domdacich koni. Na zndmé
sumerské standarté z Uru datované do 26. stoleti pf. n. 1. jsou vyobrazeni asijsti osli (tzv. poloosli)
onagefi nebo, mnohem pravdépodobnéji, jeho hybridi s oslem tdhnouci t€Zky viz (obr. 4). Pokus
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o domestikaci onagera ale nebyl historicky tspé$ny. Rozsitfenou praxi od staroveéku bylo kifZeni
equidt. Vysledek kiiZen{ kon{ a osli je mula nebo mezek, oba odoln&jsi proti nemocem, t&€7ké praci
Na zakladé morfologické determinace jsou kosti oslii uvadény z Ceskych laténskych oppid (Peske
1994) a z fimského tdbora v MuSové u Pasohldvek (L. Peske pers. obs.), kost mezka pak z velkomo-
ravského sidli§ts Pohansko (Dreslerovd 2009). Mula byla oblibend v Rimské ¥i3i; s ohledem na obtize
pi morfologické determinaci je cenné potvrzeni muly pomoci archeogenetickych metod z francouz-
ské pozdné-laténské lokality Saint-Just (Fages et al. 2019; Lepetz et al. 2021; Sharif et al. 2022).
Nicméné nejstarsi archeogeneticky potvrzené hybridni zvite chované ¢lovékem predstavuje kiiZenec
osla a poloosla asdariho z Tell Umm el-Marra v Syrii (2500 pf. n. 1.; Bennett et al. 2022). Jinou zoo-
technickou prax{ byla kastrace provozovana bézné napr. Skyty (Willekes 2013; Fialko et al. 2018).
Zajimavé ale je, Ze ikonografické ndlezy z 3.-2. tisicileti pt. n. 1. zobrazuji nekastrované hrebce
zaprazené do vozu (obr. 4, 9, 10; Crouwel 2019 aj.). Dalsi, enigmaticky druh teplomilného equida
evropského pravéku Equus hydruntinus spada dle genetickych studii do rodiny asijskych poloosli
(Bennett et al. 2017). V Evropé€ vymizel v eneolitu nebo dobé bronzové (Crees — Turvey 2014), jeho
nejsevernéjsi holocenni vyskyt pochdzi ze severo-zdpadoceské staroneolitické lokality Chotébudice,
kde lze velmi spekulativné€ uvazovat o importu clovékem (Peske 1989; Kysely — PeSke 2016).

15. Zavér: Co vyvratily posledni studie a ikoly do budoucna. Price zaloZené na archeogene-
tickych metodach (Gaunitz et al. 2018; Fages et al. 2019; Librado et al. 2021, aj.) vyvraceji zaZité
nazory povazujici za predka dnesnich domacich koni tarpana nebo koné prevalského. Potvrzuji, Ze
vSichni dnesni doméci koné pochézeji z jediného predka, a vylucuji jejich polyfyleticky a polytopic-
ky ptvod. Jako domovinu predka a domestika¢ni centrum dne$nich doméacich kon{ tyto studie vy-
Iucuji aktudlné diskutovanou kulturu Botaj v severnim Kazachstinu, Ibersky poloostrov, vychodni
Anatolii, severozapadni [rdn a dali{ dfve navrhované moZnosti a piivod viech dnesnich domacich
koni (DOM2) kladou do ponto-kaspické stepi, konkrétné do povodi dolni Volhy a Donu. K nebyvalé
populacni explozi v linii DOM2 doslo ve druhé pol. 3. tis. pt. n. 1. Tu nésledovala rychla geografic-
k4 expanze, pfi které kon¢ DOM2 béhem nékolika staleti dosahli Anatolie, stftedni Evropy a stfedni
Asie, a zahy téméf celé Eurasie. Z tohoto pohledu byly zptisoby expanze Proto-Indoevropant v Asii
a v Evropé odlisné: v Asii se komplex ,,Proto-Indofrdnci — domdci kon€ — nové objevené lehké vozy
s loukotovymi koly — udidlo* §ifil viceméné synchronizovang, patrné jako jeden celek, v Evropé lid-
ské migrace z vychodu objevu vozu s loukotovymi koly i importu DOM2 silné predchézeji (Librado
et al. 2021). Pro predstavu o situaci v Eeskych zemich je dileZité, Ze nejstarsi doklad DOM?2 linie
v CR (a zéroveii stiedni a zapadni Evropg) je datovan 2137-1936 pf. n. 1. a zdroveii v obdobi pred
prelomem 3. a 2. tis. pf. n. 1. nemame z Zadného regionu svéta spolehlivy historicky, artefaktudlni
nebo jiny dikaz o zaprahani koni do vozi. Zajimavym odhalenim je pravdépodobnd existence starsi
a nezavislé domestikace koni v kultufe Botaj (Kazachstdn) v pol. 4. tis. pt. n. 1., kterd ov§em zanikla
anemd v dnesnich chovech pokracovéni.

NedofteSen je status koni, ktet{ jsou ve stfedni a zdpadni Evropé doloZeni v dobé pred importem
linie DOM2. Domestika¢ni pokusy, piileZitostné ochocent, drZeni v zajeti nebo pifitomnost pIn€ do-
mestikovanych zvifat nelze ve stfedoevropském eneolitu vyloucit, moZn4 je Ize dokonce ocekdvat,
jak naznacuji zjisténi z kultury Botaj (kap. 7), vzrust variability zbarveni koni jiz pred 2200 pt. n. 1.
(kap. 13), indicie pro konzumaci kobylitho mléka v k. jamové (Wilkin et al. 2021) a vysledky osteo-
metrickych studif koni z eneolitu Cech a Moravy a okolnich stiedoevropskych zemi (kap. 9; Kysely —
Peske 2016).
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