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SUMMARY
1. RESEARCH TOPIC AND RELEVANCE

Archaeobotany is an important part of archacology, allowing us to
better understand the relationship of plants and past human
populations. Archaeobotanical studies give us the opportunity not only
to reconstruct the paleoenvironment, but also to find out wild and
cultivated plants used by certain communities. Extensive
archacobotanical research makes it possible to determine the
directions and pace of agricultural expansions from domestication
centres. We already know that the package of Near Eastern cultural
plants formed ca. 8500-7500 BC'. By 6500 BC it reached Europe and
over several millennia spread throughout much of the continent.
However, in Northeastern Europe, the Eastern Baltic and Lithuania,
the process of neolithisation and introduction of crops have been little
studied so far.

During the 20" century Lithuanian archaeologists paid insufficient
attention to bioarchaeological eco-facts. In recent decades human
remains and animal bones have been extensively studied, however
plant remains still receive scarce attention. This is due to the small size
of the botanical remains — only in rare cases archaeological
excavations reveal abundant charred grain material that is easy to spot
with the naked eye. In most cases, in order to detect botanical remains,
such an objective must be expressed within the strategy of
archaeological research project — it is necessary to take sediment
samples for flotation and analyse it in the laboratory. In Lithuanian
archaeology this was more the exception than the rule. The earliest
publications dealing with plant macroremains from archaeological
sites in Lithuania appeared in the Interwar period. However, until the
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last decade, macrobotanical plant residues have been detected at
random in almost all cases. Therefore, we had a selective picture of
prehistoric cultivated plants, best represented by the abundant material
from Late Iron Age and Middle Ages hillforts. Information about
carlier periods was fragmentary. Moreover, the dating of different
crops was not based on radiometric chronology. Until 2015, only one
macroremain of cultivated plant was directly dated. Therefore, the
topics of the appearance of agriculture and the origin of cultivated
plants in Lithuania required not only a new evaluation of the existing
data, but also new qualitative data.

Origin of cultivated plants, its influence on the local communities,
their way of life, nutrition and traditions, adaptation to the
environment and change of social organization — are important, but so
far little researched topics in Lithuania. Macrobotanical research
provides information on plants consumed by humans, their origin and
routes of dispersal. It can be useful in the reconstruction of Lithuanian
culinary heritage, its origin and peculiarities, especially assessing the
use of plants, such as rye or buckwheat, in the traditional cuisine.
Extensive archaeobotanical research reveals not only local, but also
regional trends in the spread of cultivated plants and the origins of the
country‘s culinary heritage.

2. RESEARCH AIM AND OBJECTIVES

The aim of the research is to reveal the origin and chronology of
cultivated plants in Lithuania, systematizing and presenting a new
synthesis about the emergence and diversity of cultivated plants before
the 14™ century AD. The main objectives:

e to evaluate previously published data on early agriculture in
Lithuania and the Eastern Baltic in the context of agricultural
dispersal in Central and Eastern Europe;

e to determine the diversity of cultivated plants in Lithuania and the
Eastern Baltic by the 14™ century AD;



e to determine the beginning of cultivation for different crops in
Lithuania;

e to reveal local and regional tendencies of cultivated plants in the
Eastern Baltic until the 14™ century AD.

3.RESEARCH OBJECT, CHRONOLOGICAL AND
GEOGRAPHICAL BOUNDARIES

Research object of the dissertation was the macroremains of
cultivated plants that have survived in ancient settlements and imprints
of cultural plants in pottery. Although plants are very fragile, they can
survive in archaeological material under the right circumstances. This
requires certain environmental conditions or physical changes that
make them resistant to decomposition processes. In the case of ancient
Lithuanian settlements, most relevant cases of survival of
archaeobotanical material are charring and survival in the wetland
environment. In wetlands usually a much wider variety of plants can
be found, however, it is a rare type of currently known ancient
settlements in Lithuania. While charred plant macroremains can be
found in most settlements. Therefore, most data presented in this study
derives from charred archaeobotanical material. Moreover, plant
imprints in pottery were investigated.

Dissertation covers the period from the appearance of the earliest
cultivated plants to the emergence of buckwheat in Lithuania. Until
now, Lithuanian archaeologists have expressed various opinions on
the advent of agriculture and attributed it to the 3™, 4™ or even 5%
millennium BC. Author pays a lot of attention to the problems of early
agriculture in Lithuania — critically evaluating previously published
data from Lithuania and the Eastern Baltic. Therefore, the chronology
of the dissertation spans from the Neolithic to the 14® century AD.
The term agriculture is used not as a general synonym for productive
economy, but in a narrower form describing the plant farming.

The dissertation is primarily aimed at the processes and phenomena
that took place in the territory of Lithuania. All the studied crops are



of distant geographical origin — most of them were domesticated in the
Middle East, some — in Central and East Asia. The emergence of these
plants in the territory of Lithuania was determined by the millennial
processes of agricultural expansion and food globalization. Therefore,
the data from Lithuanian settlements is evaluated in a broader
geographical context. In this study the Eastern Baltic region comprises
of Northeastern Poland, Lithuania, Latvia, Estonia and Belarus. In the
latter, we find not only the archaeological cultures that existed in the
territory of Lithuania, but also a possible source of innovations. The
Dnieper River watershed reached the territory of earliest farmers in
Ukraine. While in later times — 10M-12% centuries AD it was Kievan
Rus‘ territory and it was here that the nearest cities were located, from
which certain innovations may have spread. In Belarus, there are also
the upper reaches of the main Lithuanian rivers — the Nemunas and the
Neris, which may have been an important route for the spread of
cultivated plants. For this reason, the material of archaeological sites
not only in Lithuania, but also in Belarus was studied.



4. MATERIAL AND METHODS

Investigated sites L
- New material
- Legacy material
®  Plant macroremains A Imprints in pottery /) A100

250 km A

Fig. 1. Investigated sites. Lithuania: 1 — Alytus, 2 — Antilge, 3 — Apuole, 4 —
Aukstadvaris, 6 — Gabrieliskés, 7 — Garniai, 8 — Geruliai, 9 — Karveliskés, 10 — Kaukai,
11 — Kernav¢, 15 — Kvietiniai, 16 — Lieporiai, 18 — MaiSiagala, 20 — Mineikiskés, 23
— Prienai, 26 — Senasis Tarpupis, 28 — Sarnel¢, 29 — Sventoji, 31 — Vaitkugkis, 32 —
Vilkija, 34 — Zardé. Belarus: 67 — Grodno, 71 — Kamen 6, 100 — Staryja Jurkovicy 1.

The material analysed in this study can be divided into two groups.
The first and most abundant are the seeds and grains of plants that have
survived in archaeological contexts. In total, there were 56 soil
samples (containing 665 litres of sediment) analysed from 13
archaeological sites in Lithuania dating from Bronze Age to Middle
Ages, which were excavated between 2015 and 2020 (Fig. 1).
Simultaneously, analysis of selected legacy material from
archaeological sites in Lithuania and Belarus excavated in 20™ century
and currently stored in museums were performed. For the second
group of material we dedicate pottery shards with plant seed imprints.



In total, 3578 pottery shards were inspected from multiperiod
prehistoric settlements in Belarus (Fig. 1).

4.1. Macrobotanical analysis

Macrobotanical plant remains from archaeological sites can be
identified with high accuracy, usually, down to the species level.
Moreover, even the smallest grains, such as millet, can be dated
directly using the AMS '*C method. OSL dating method can be used
to determine the absolute chronology of pottery shards with plant
impressions. Therefore, macrobotanical remains are the most suitable
source for solving the problems discussed in the dissertation.

Most of the soil samples were taken from closed archaeological
features, such as pits or wells, some of the samples originated from the
cultural layer. Samples were floated using 0.3 mm fiberglass and
stainless-steel sieves. Plant seeds and grains were separated from other
organic matter and identified using Olympus SZX10 and Zeiss Stemi
508 stereomicroscopes with a magnification of 6.3 to 100 times. Most
of the samples were processed in the Archacobotany Laboratory of the
Department of Archaeology of Vilnius University. Also, part of the
macrobotanical research was conducted during an internship in the
Laboratory of Archaeobotany at the Institute of Prehistory and
History, Christian-Albrecht University of Kiel.

In total, one hundred silicone copies of plant imprints in pottery
shards were made. The following procedure was used. The imprint
area is gently wiped with a soft brush to remove dust and dirt. To
protect the surface of the pottery from the destructive effects of
silicone, the imprint and its surroundings are coated with a 5% solution
of Paraloid B-72 and acetone (silicone may adhere to the pottery
surface and may damage it when the copy is removed). The prepared
silicone mixture is placed into the imprint area with the help of a
syringe and adhered to the pottery surface using an air blower. Once
the silicone has hardened, the copy is removed. Pure acetone removes
the protective layer of Paraloid B-72 from the pottery surface. The
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copies of plant imprints can be examined with a stereomicroscope. In
this research scanning electron microscope (further — SEM) was used
to maximize plant identification possibilities. SEM photos of the
imprints were taken by dr. Eiko Endo at Meiji University, Japan.

Identification of plant species was performed using plant seed
reference collections together with botanical atlases of contemporary
and archaeological plant seeds. Lithuanian and foreign archaeobotany
Wiebke Kirleis and Helmut Kroll (Institute of Prehistory and History,
Christian-Albrecht University of Kiel), René Cappers (University of
Groningen) consulted during the research. Latin names and synonyms
of plant species used in the work are based on the Euro-Mediterranean
plant database. In cases of uncertain species identification, the
abbreviation ‘cf.” (lat. confer / conferatur) is used.

4.2. Chronological analysis

The AMS 'C dating was used to determine the chronology of
charred grains. Samples were analysed in the laboratories of Vilnius
(Center for Physical Sciences and Technology), Belfast (CHRONO
Centre for Climate, the Environment & Chronology, Queen’s
University Belfast) and Irvin (Keck-CCAMS Group, University of
California, Irvine). In total, 19 charred cereal grains were dated. OxCal
v 4.4 software was used to calibrate the radiometric chronology using
the IntCal 20 curve. The AMS #C dates in the dissertation text
correspond to £ 95.4%, i.e., = 26 probability.

The OSL dating method is much less commonly used in Holocene
archaeology than the radiocarbon method. If '*C dating is intended for
objects of organic origin, the OSL dating is a particularly valuable tool
in situations where the absolute age of mineral artifacts is sought.
While preparing the dissertation the author had the opportunity to
participate in laboratory procedures of OSL dating. During an
internship in the Laboratory of Mineralogy and Petrology (Ghent
University, Belgium), 8 pottery shards from Kamen 6 prehistoric
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settlement in Belarus were studied. The shards were selected from the
material excavated in the 1980s and currently stored in Institute of
History in Minsk. According to the laboratory protocol, samples of the
surrounding sediment, in which the pottery shards were found, were
required for the dose rate determination. Therefore, in 2018 a test
trench was investigated in Kamen 6 site and two sediment samples
were taken.

5. CONTROVERSIES OF EARLY AGRICULTURE IN
LITHUANIA AND EASTERN BALTIC

A certain paradox can be seen in the historiography of Neolithic in
Lithuania and Eastern Baltic. For a long time, the appearance of
Neolithic was associated with the advent of pottery. Over time some
archacologists suggested that farming started simultaneously with
pottery and attributed it to the 5% or 4" millennium BC. The main
arguments proposed for such theories were solitary grains of cereal-
type pollen, allegedly agricultural tools, misidentified or inaccurately
dated zooarchaeological and macrobotanical data.

After reviewing all previously published data on macroremains of
cultivated plants from Neolithic settlements in Lithuania, it can be
concluded, that currently there are no reliable evidence to support
Neolithic plant cultivation in the region. Moreover, during past
decades several systematic archaeobotanical research projects in
Northeastern and Western Lithuanian Neolithic settlements did not
find a single macroremain of cultivated plant. It is also telling that
while cultivated plants are absent, remains of wild plants (e.g.,
hazelnuts, water caltrops, acorns) were present in many Neolithic
sites.

Comparable situation can be seen in other parts of Eastern Baltic.
In Belarus there were reports about cereal grain imprints in Late
Neolithic — Early Bronze Age pottery shards. Therefore, it was
decided to investigate it more thoroughly in this project. Pottery
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collections from two prehistoric settlements in Belarus were selected
and examined using SEM, 8 shards with imprints were OSL dated.

After examining Neolithic — early Bronze Age pottery from Kamen
6 settlement, the cereal imprints were found in 9 cases. Most of them
belong to Panicum miliaceum grains (7 shards, fig. 2), also Hordeum
vulgare (fig. 2) and cf. Triticum sp. grain imprints were present.
According to technological pottery evaluation most of the shards with
cereal imprints were dated to Neolithic or the beginning of the Bronze
Age. However, OSL dating revealed that most of them belong to the
Iron Age. All 7 Panicum miliaceum imprints and the only Hordeum
vulgare imprint were dated to this period. Earlier chronology was
confirmed only in one case — a shard with a possibly wheat grain
imprint was dated to mid. 5% — mid. 4™ millennium BC.

. 7333 m Sl kY. 2017/10/1 15x 566 1 m, 1kY 2 /11 10:45:22
Fig. 2. SEM images of Panicum miliaceum (left) and Hordeum vulgare
(right) grain imprints in pottery from Kamen 6 site in Belarus

In Staryja Jurkovi€y site previously 11 cereal grain imprints were
reported (attributed to barley, wheat, broomcorn millet and peas).
After making silicone copies of imprints in these shards and evaluating
them by SEM only 4 cases were confirmed as belonging to cereals.
According to technological pottery evaluation shards with cereal
imprints were attributed the 4%-3¢ millennium BC. However, the
shards are small and do not have clear diagnostic elements that allow
them to be dated unequivocally. Considering the problems of the
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typological chronology of Kamen 6 pottery, it remains unclear how
reliable the typological dating of Staryja JurkoviCy settlement can be.

It can be concluded that SEM is an extremely valuable tool that
helps to identify the origin of imprints much more accurately than a
visual inspection of the shards. OSL studies of pottery from Kamen 6
settlement highlighted the importance of radiometric dating in the
study of prehistoric periods. Only one pottery shard from Kamen 6
settlement with a possible cereal grain imprint was dated to an earlier
period than the Iron Age. In Staryja Jurkovicy settlement 4 shards with
cereal grain imprints were found, however, their chronology is not
confirmed by radiometric dates.

Assessing currently available material from the region, we can be
sure that neither in the Eastern Baltic, nor deeper in the continent
(Belarus or Northwest Russia) there are no Neolithic cereal
macroremains that could be associated with local agriculture. Solitary
cereal grain imprints in the Curonian Spit (found at the beginning of
the 20™ century, lost during the war and currently unavailable for re-
examination) and Estonia must be evaluated with caution as their
chronology was not confirmed by radiometric dates. Moreover, in
both cases only solitary imprints of grains were reported. It is not firm
evidence for a local cultivation — pots with imprints might have
originated outside the region and was being brought as an object of
exchange. This project revealed that cereal grain imprints from
Belarus settlements previously attributed to Neolithic or early Bronze
Age might belong to the Iron Age.

Currently, the earliest firm evidence of cereal macroremains in the
region date back to the 14"-12" centuries BC. Charred Hordeum
vulgare grain was found in Kvietiniai settlement in Western Lithuania
and directly dated by AMS '*C.

To sum up the processes that took place prior to the Bronze Age in
Lithuania and Eastern Baltic, the following image can be constructed.
Advent of agriculture in Central and Northern Europe was driven by
migrating farmers from the Middle East. According to archaecogenetic
data, in the Eastern Baltic populations there were no gene flow
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associated with Anatolian farmers until the emergence of the Corded
Ware Culture. Local communities attributed to Narva and Nemunas
cultures continued the hunter-gatherer lifestyle. Previous research has
revealed that innovations, such as pottery, have significantly increased
the efficiency of these activities and might have led to increased
sedentism and population growth among local hunter-gatherer
populations. At the same time, aquatic resources became more
manageable and predictable — the use of pottery allowed not only to
produce food in them, but also to store it for a longer period of time.
Eastern Baltic communities had contacts with the farming
communities living in the south and southwest. This is confirmed by
the artefacts typical for European farmer cultures found in the region
or even individual farming settlements (one such was excavated in
Northeastern Poland). Some agricultural products might have reached
the region in a form of cultural contacts. However, it did not have a
serious impact for nutrition. The most intense contact areas might have
been in the south — where farmer communities were close. This is how
the rare early pollen of cultivated plants found in the region can be
interpreted. Currently, available data show that local people of the
Nemunas and Narva cultures did not engage in agriculture. Recent
research also does not confirm the agrarian nature of Neolithic Corded
Ware Culture settlements in Lithuania and Eastern Baltic.

The advent of agriculture should be sought in the processes that
took place after Corded Ware Culture. Currently, we do not have a
single individual dating to 3™ millennium BC that genetically would
be related to ecarlier hunter-gatherers found in the region. All
individuals from this millennium belong to Corded Ware Culture.
However, individual from Spiginas, dated to the end of the Neolithic
and the beginning of the Bronze Age (2130-1750 BC) shows an
increase of hunter-gatherer genes. This reflects the intermingling of
local hunter-gatherers and Corded Ware Culture people. The genes of
individuals found in Lithuania and Latvia and dated to the Late Bronze
Age show a similar increase in the gene pool of hunters-gatherers.
However, an additional flow of farmers' genes from outside the region
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is observed. We can attribute these changes to cultural influences from
the south — to the people of Trzciniec culture. Pottery typical for this
culture is being found in Lithuania, testifying to the contacts of the
communities. Trzciniec people in Poland were not homogeneous. In
Kuyavia, the Greater Poland Lowlands and in the south, farmers and
stockbreeders dominated. While in eastern Poland, Mazovia and
Podlasie short-term stock rearing and hunter-gatherer camps
predominated. So far, we have only few widely excavated 2™
millennium BC settlements in Lithuania. However, it seems that in
some communities a mixed subsistence strategy could have prevailed.
In addition to hunting and gathering, animal husbandry was also
practised. While in the second part of the 2™ millennium BC the
agriculture emerged. It is the late Bronze Age that we have much more
data available, and it shows the significant contribution of agriculture.
This coincides with the processes in the neighbouring regions. In
Lusatian culture the peak of agriculture was reached in the late Bronze
Age, at the same time fortified settlements appear. Due to such a slow
and peculiar advent of agriculture in the region, its origins are
extremely inexpressive in the archaeological material, compared to the
European Neolithic cultures.

6. HISTORY OF CULTURAL PLANTS IN LITHUANIA UP
TO 14™ CENTURY AD

In Lithuania, Eastern Baltic and further in the Northeastern Europe
agriculture and cultivated plants appeared much later than in rest of
the Europe (Fig. 3). In fact, in Central Poland — Kuyavia, farming
communities were already present in the 6 millennium BC. Although
Lithuania is only 300 km away, the earliest reliable data on cultivated
plants date back only 4000 years later (Fig. 3). Further development
of archaeobotanical research may extend the early chronology of
cultivated plants in the region. However, the phenomenon of late
advent of agriculture and arrival of cultivated plants in the region is
obvious.
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Fig. 3. Earliest macroremains of crops in European countries. Eastern Baltic according to author, other data from Zohary et
al., 2013; Vanhanen et al., 2019; Motuzaité Matuzeviéiuté & Telizhenko, 2016.



The earliest cultivated crop in Lithuania is barley and dates to 14-
12™ centuries BC. Only a few hundred years later — in the late Bronze
Age, a wide range of cultivated plants typical for Late Bronze Age
Central and Northern Europe were grown in Lithuania (barley, hulled
wheat, broomcorn millet, pea, broad bean, lentil, gold-of-pleasure).
In much of the Europe most of these plants have a much older history.
However, in Lithuania and Eastern Baltic most of them are present
only form the late Bronze Age. During the Iron Age the variety of
cultivated plants expanded even further. The beginning of rye and oat
cultivation dates to the Roman period. It is likely that flax and hemp
were already grown in Lithuania at a similar time. However, definite
archaeological data for these plants is present only from the Late Iron
Age. Finally, during the Middle Ages the range of cereals was
supplemented by the advent of buckwheat.

6.1 Cereals

6.1.1 Cultivated since the Bronze Age

Barley (Hordeum vulgare). The ecarliest charred grains of
Hordeum vulgare in the Eastern Baltic were found in Kvietiniai
(Western Lithuania) and date back to the 14%-12" centuries BC.
During the 1% millennium BC barley was one of the most common
crops and is found in almost all settlements in the region. In terrestrial
sites barley is one of the dominant crops. While in wetlands it makes
up a relatively small part of the crop spectrum. Due to the favourable
environmental conditions, in wetlands a much wider range of plant
remains can be found rather than in terrestrial sites, where the only
chance for the plants to survive was contact with fire. Barley was one
of the most important crops in the Eastern Baltic and did not lose its
significance until the Middle Ages.

Wheat (Triticum spp.). Earliest evidence for wheat cultivation is
known from Karveliskés settlement (Eastern Lithuania) and dates to
10™ century BC. Given the small amount of archaeobotanical studies



from 2™ millennium BC sites available, so far it is likely that earlier
wheat macroremains might be discovered in the future. During the 1*
millennium BC Triticum dicoccon and Triticum spelta were grown in
Lithuania, Latvia and Northeastern Poland. However, data on Triticum
monococcum in Lithuania and the Eastern Baltic are limited so far —
currently there are no definite macroremains identified as einkorn.

Data on naked wheat in Late Bronze Age settlements are limited
so far — only a few grains have been discovered. During the 1%
millennium AD in the Eastern Baltic the importance of naked wheat
increased. And in the late Iron Age it was one of the main cereals.
Previously there were no data on whether tetraploid or hexaploid
naked wheat varieties were cultivated in Lithuanian prehistory.
However, sediment samples from Zardé settlement (Western
Lithuania) studied in this project provided new data on this issue.
Naked wheat rachis segments detected in the samples were identified
as hexaploid wheat. Therefore, we can conclude that hexaploid naked
wheat (Triticum aestivum s.l.) was grown in the Viking period
Western Lithuania. All other cases of naked wheat in Lithuania can be
identified as Triticum aestivum/durum.

Broomcorn millet (Panicum miliaceum). Sediment samples from
Karveliskés (Eastern Lithuania) investigated in this project revealed
the earliest Panicum miliaceum grains in Eastern Baltic. It was AMS
dated to 10" century BC. The arrival of broomcorn millet in Central
Europe is well documented (Fig. 4). However, in Eastern Europe the
situation is opposite. Currently, we know that in the 1* millennium BC
broomcorn millet was widespread in Belarus. However, due to the lack
of reliably dated and identified archaeobotanical material from 2"
millennium BC it remains unclear when Panicum miliaceum reached
the territory of Belarus. Millet imprints in pottery have been
previously reported from late Neolithic settlements in Belarus.
However, in this study we show that these shards belong to the Iron
Age. Therefore, we cannot yet determine whether millet reached the
territory of Lithuania via Central or Eastern Europe.
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6.1.2 Cultivated since the Iron Age

Common oat (Avena sativa). In the Eastern Baltic earliest
macroremains of solitary Avena sp. grains are dated to the Late Bronze
Age. However, it is unclear whether it was wild or cultivated. The
earliest data about cultivated Avena sativa are known from the Roman
period. Indeed, charred Avena sativa macroremains from Gabrieliskés
hillfort were reported already in the Interwar period.

Rye (Secale cereale). The data about Roman period rye grains
from Gabrieliskés hillfort was published already in the earliest
archaeobotanical publication during the Interwar period. Indeed,
charred Secale cereale grains dominated sites’ macrobotanical
material. However, Lithuanian archaeologists for a long time
considered that rye cultivation appeared only in the Late Iron Age.
Therefore, in this project it was decided to check the archaeobotanical
material from Gabrieliskés. The identification of Secale cereale grains
was confirmed and one grain was submitted for AMS '“C dating (125-
320 AD). It is worth to mention that, among the cereal grains also
Marcus Aurelius (161-180 AD) Roman coin was found. Therefore, the
material should be dated to late 2" — 3™ centuries AD. This is one of
the earliest facts about rye cultivation in Lithuania. Moreover, in
palynological studies there is a clear increase in rye pollen from the
first centuries AD. Macrobotanical data from Lithuania and
Northeastern Poland coincide with this trend. To sum up, current
archacobotanical data shows that rye cultivation in Lithuania began
not later than in the 2"-3" centuries AD.

6.1.3 Cultivated since the Middle Ages

Common buckwheat (Fagopyrum esculentum). In Lithuania
earliest buckwheat macroremains are known from Kernavé,
Maisiagala, Veliuona and Vilnius. This material belongs to the end of
the 13" — early 15" centuries AD. In this project the chronology was
confirmed by AMS dating. Fagopyrum esculentum from MaiSiagala
was dated to 1301-1421 AD. Data on early buckwheat in Lithuania is



supplemented by pollen studies. In Skomantai (Western Lithuania)
and Vilnius (Eastern Lithuania) Fagopyrum pollen were present since
the 13™-14™ centuries AD. In Latvia macroremains of buckwheat are
known from the 14" century layer in Césis Castle. While in Estonia it
was found in the 13®-14% centuries layer in Tallinn, and 14" century
layers in Pérnu and Tartu.

In the search of the earliest buckwheat in the Eastern Baltic it is
necessary to look at the archaeobotanical material from medieval
towns in Belarus. During archaeological research in the 20™ century
charred macroremains of buckwheat were found in the 11%-14%"
century layers of five towns — Braslaw (11th-13th c.), Vitebsk (12th-
13th c.), Drutsk (11th and 13th ¢.), Grodno (12th-13"¢.) and Krychaw
(13th ¢.). This chronology is earlier than data in Lithuania, Latvia or
Estonia. Therefore, in this project it was decided to verify early
buckwheat chronology in Belarus with AMS *C. Grodno was chosen
for this purpose and charred buckwheat grain from Grodno State
Museum of History and Archaeology was chosen (collection of
Zdzislav Durchevsky excavations in 1937-1938). The grain was found
in the 11th layer unearthed in the Grodno castle, at a depth of about
7.85 m. According to the typological and stratigraphic chronology the
layer belongs to 11%-12% centuries. However, AMS chronology was
later — 1310-1442 AD. This does not verify 11"-12"" century
chronology of the buckwheat. Nonetheless, one date is not sufficient
to rule out the early chronology of buckwheat in Belarus. In this
regard, in the future it is necessary to date a larger set of buckwheat
macroremains from different sites.

6.2 Legumes

In Eastern Baltic legume crops are known since the late Bronze
Age. However, in archaecobotanical material it becomes more
abundant only at the end of the 1% millennium AD. Largest quantities
are known from Southern Lithuania. Therefore, already in 1970’s it
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was noticed that legumes (especially peas) were an important attribute
of agriculture in Southern Lithuania.

Peas (Pisum sativum) and beans (Vicia faba) were grown since
the late Bronze Age. However, it is much more abundant in later
periods. Archacobotanical data on lentils (Lens culinaris) is much
poorer. Several charred seeds are known from the Late Bronze Age
(Western Lithuania). However, later lentil macroremains are found
only from the beginning of the 2™ millennium AD. It is known from
11" — 13" century layers in Belarus towns (Drutsk, Turov, Kletsk and
Vawkavysk) and in Latvian hillforts (Asote and Tervete). In Lithuania
it reappears from the 14" century AD — in Aukstadvaris and
MaiSiagala. In this project the chronology of Lens culinaris seed from
Aukstadvaris was confirmed by AMS '“C dating (1317-1422 AD).

6.3 Oil and fibre plants

Gold-of-pleasure (Camelina sativa) macroremains in Eastern
Baltic are known since the 1% millennium BC. In Lithuania it was
found in Luokesa site dating back to 625-535 BC. It was also present
in Northeastern Poland site Pieczarki and Kivutkalns in Latvia. Later,
solitary Camelina sativa seeds are found only in the late Iron Age
settlements in Lithuania and Latvia.

Hemp (Cannabis sativa). Currently, there are no reliably dated and
identified Cannabis sativa macroremains in the Eastern Baltic prior to
the beginning of the 2" millennium AD. However, it is likely that
hemp was cultivated already in the Roman period or earlier, similarly
to Central or Northern Europe.

Flax (Linum usitatissimum). The earliest data on flax is known
from Roman period Kivti site in Latvia, where one flax seed was
found. More data is available only from the late Iron Age. In Latvia
9t _ 12% century AD flax seeds were found in Araisi, Asote, MeZotne,
Talsi and Tervete. From the 13" century it is present in Riga. In
Estonia Linum usitatissimum seeds are known since the 13™-14%
centuries (Parnu, Tallinn, Tartu and Viljandi). It was also present in
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11%-13" century layers in Belarus towns (Brest, Grodno, Minsk,
Polotsk and Pinsk).

Fig. 5. Wooden well from Zardé and one of the flax seeds found inside it.

In this project seven Linum usitatissimum seeds were found in 9-
10" century AD well from Zardé (Western Lithuania) (Fig. 5). This is
the earliest case of this plant in Lithuanian archaeological material yet.
Moreover, it gives a hint about the possible multi-function of such
wells. The well was discovered in northwestern part of the settlement,
where activity zone associated with the extraction, processing and
smelting of iron ore is located. Wells from this area are thought to have
been used for ore washing. Archaeobotanical data suggest that other
economic activities, e.g., processing of crops, might have taken place
here. One of the stages of flax processing is retting in water. It might
be speculated that flax seeds entered the well during such process. This
is a splendid example how archaeobotanical research can extend our
understanding about the functional purpose of archaeological features
or even settlement areas.
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7. CONCLUSIONS

Archaeobotanical data is an important source of knowledge about
past communities. However, in Lithuania it was underexploited,
especially in the context of early agriculture.

Analysis of previously published data on early agriculture in
Lithuania and the Eastern Baltic showed that currently available
material does not support the appearance of agriculture prior to the
Bronze Age. Re-examination of earlier evidence for supposedly
Neolithic cultivated plants revealed that previously it was either
incorrectly identified or the absence of direct radiometric dating
introduced chronological errors.

Recently, data about imprints of cultivated plants in Late Neolithic
pottery from Belarus were published. It this study SEM analysis of
plant imprints and OSL dating of pottery shards revealed that such
data must be taken with caution. It was shown that some of the
imprints belong to cultivated plants. However, OSL dating of the
shards revealed that most of them belong to Iron Age.

The earliest cultivated plant in Lithuania is barley. It was found in
Kvietiniai settlement (Western Lithuania) and date back to the 14%-
12% centuries BC. It is the earliest directly dated domesticated plant
in the Eastern Baltic. Given the abundance of sediment samples
analysed and only solitary cereal grains found, it is safe to assume
that agriculture in Kvietiniai was not fully developed and the crops
were only a dietary supplement. No macroremains of chaff were
found, therefore, it remains unclear whether the cereals were grown
locally or obtained from elsewhere.

The earliest cultivated plants in Eastern Lithuania date back to the
10™ century BC. In Karveliskés settlement a wider range of crops
was found — barley, wheat and millet.

The earliest broomcorn millet in Lithuania dates to the 10" century
BC. That is just a few hundred years later than it reached Northern
Germany and Central Poland. In Lithuania, similarly to Central
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Europe, millet was an important cultural plant of the Late Bronze
Age. It was found in many Lithuanian settlements and its
cultivation did not cease until the Middle Ages. Based on the
currently available data, the Daugava River is the northern limit of
the millet cultivation in the Bronze Age. Further in the north of
Eastern Baltic, broomcorn millet was found only from the 14"-15®
centuries AD. However, Panicum miliaceum macroremains are
abundant in 8"-12" centuries AD layers in Novgorod, Staraya
Ladoga and other settlements of Northwest Russia. Therefore,
during the Iron Age broomcorn millet might have been grown also
in the northern part of the Eastern Baltic. However, currently
available insufficient material does not allow firm conclusions on
this issue.

The earliest wheat in Lithuania dates to the 10" century BC. During
prehistoric times it was one of the main cultivated plants in
Lithuania. Hulled wheat predominated during the Bronze Age,
while naked wheat is more abundant since the Iron Age. For the
first time in Lithuanian archaeological material, rachis fragments
of the naked wheat were found in Zardé¢ settlement (Western
Lithuania). Allowing to identify hexaploid naked wheat (Triticum
aestivum s.1.) cultivation during the Viking period.

For a long time in Lithuania there was no consensus when rye
cultivation began. Re-evaluation of the archaeobotanical material
stored in museums allowed to date the earliest abundant material of
rye to the 2" -3 centuries AD. However, the importance of rye
increased in the late Iron Age.

Buckwheat is cultivated in Lithuania since the 14" century AD.
This chronology coincides with pan-European trends, namely from
the 13"-14" centuries AD buckwheat macroremains are abundant
throughout Europe. Data on 11%-13" centuries AD buckwheat
macroremains were published from Belarus. However, in this study
buckwheat grain from Grodno was AMS dated to 14" century AD.
Only one date does not allow the rejection of previous data.
Therefore, a more extensive investigation of this topic is needed in
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the future by dating a larger number of samples from various
locations.

Legumes — peas, beans and lentils were grown in Lithuania since
the late Bronze Age. The first two are also present in Iron Age sites.
However, lentils later reappear only in 14" century AD. In this
study Lens culinaris seed from Aukstadvaris confirmed the 14%
century chronology.

Currently, we know little about the early history of oil and fibre
plants in Lithuania. This can be explained by the fact that most of
the archaeobotanical data collected so far is of charred state in
which oil-rich seeds survive only in rare cases. The earliest oil plant
is gold-of-pleasure, in Lithuania it is present in the late Bronze Age
site Luokesa. Solitary macroremains of flax and hemp in Lithuania
were found only from the Late Iron Age, i.c., the end of the 1%
millennium AD. However, according to parallels with Central and
Northern Europe, it is likely that in Lithuania these plants were
cultivated already in the Roman period or even earlier.

Complex integration of micro and macrobotanical methods is
necessary for future research of early crops in the Eastern Baltic.
Qualitative palynological data based on rigorous radiometric
chronology can be an excellent guide in the search for
macroremains of early cultivated plants. However, it is the
macroremains that can provide the most information. It can be
identified to the species level and dated directly. The chronology
of early cultivated plants should be supplemented with radiometric
dates (AMS dating for macroremains and definite typological
criteria or OSL dates for pottery). It is important to provide
illustrations of plant macroremains in publications and to ensure
further preservation of archaeobotanical material by transferring it
to museums or specialized repositories.
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SANTRAUKA
1. TYRIMO PROBLEMA IR AKTUALUMAS

Archeobotanika — svarbi S$iuolaikinés archeologijos dalis,
padedanti placiau pazinti praeities populiacijy santykj su augalais; jos
déka galime ne tik rekonstruoti tam tikros teritorijos paleoaplinka,
taCiau taip pat suzinoti, kokius augalus augino bei savinosi i§ gamtos
savo poreikiams patenkinti praeities Zmogus. Siuolaikiniame
pasaulyje apsikeitimas Ziniomis bei produktais vyksta zaibisku
greiCiu; nors ir gerokai 1éCiau, taciau Sie procesai vyko ir praeityje.
Archeobotanika padeda $iuos procesus suvokti geriau. Plataus masto
archeobotaniniai tyrimai leidzia nustatyti, ne tik kokie augalai buvo
naudojami konkretaus regiono bendruomeniy, taciau ir tai, kokiomis
kryptimis bei sparta vyko idéjy ir praktinés patirties plétra.
Archeobotaniniy tyrimy déka Zinome, jog pirminis kultliriniy augaly
paketas, apie 8500-7500 m. pr. Kr. susiformaves Artimuosiuose
Rytuose, Europg pasieké apie 6500 m. pr. Kr. ir per keletg
tikstantmeciy, t.y. iki 4000 m. pr. Kr. iSplito dideléje zemyno dalyje.
Tagiau Siaurés Ryty Europoje, Ryty Baltijos regione ir Lietuvoje
zemdirbystés bei kulttiriniy augaly plétros procesai iki $iol sglyginai
mazai tyrinéti.

XX a. Lietuvos archeologijoje nepakankamai démesio buvo
skiriama bioarcheologiniams ekofaktams. Pastaraisiais deSimtmeciais
gausiai tiriami Zmoniy palaikai bei gyviny kaulai, taciau augaly
lickanos atskiro démesio iki $iol sulaukdavo retai. Tikétina, jog tai
lémé botaniniy liekany smulkumas — tik retais atvejais archeologiniy
tyrimy metu aptinkamos gausios suangléjusiy gridy liekanos, kurias
lengva pastebéti plika akimi. Dazniausiai norint aptikti botaniniy
liekany, toks tikslas turi bati iSreikStas archeologiniy tyrimy
strategijoje — reikalinga imti grunto méginius, juos plauti ir apdoroti
laboratorijoje. Iki Siol Lietuvos archeologijoje tai buvo labiau iSimtis,
nei taisyklé. Vakary Europos archeologijoje makrobotaniniai tyrimai
tapo integralia prieSistoriniy gyvenvieciy tyrimy strategijos dalimi dar
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XX a. Il p. Lietuvoje pirmosios publikacijos pristatancios
archeologinése vietovése aptiktas augaly makroliekanas pasirodé
tarpukariu; taciau iki pastarojo deSimtmecio beveik visais atvejais
makrobotaninés augaly liekanos buvo aptinkamos atsitiktinai. D¢l Sios
priezasties iki Siol turéjome selektyvy vaizdg apie prieSistoréje
augintus kultirinius augalus, kuriuos geriausiai reprezentavo gausiis
vélyvojo gelezies amziaus bei XII-XIV a. piliakalniy gaisry
sluoksniai. Informacija apie tai, kas vyko iki Sio laikotarpio buvo
fragmentiSka, be to, kulttriniy augaly chronologija nebuvo paremta
radiometrinémis datomis — iki 2015 m. tiesiogiai datuota vos viena
kultirinio augalo makroliekana. Taigi, zemdirbystés atsiradimo ir
kultiiriniy augaly kilmés temoms atskleisti buvo reikalingas ne tik
naujas esamos duomeny bazés jvertinimas, ta¢iau ir nauji duomenys.

Kultiriniy augaly kilmés aplinkybés bei chronologija, jtaka
gyventojams, jy gyvenimo biidui, maitinimosi ypatumams,
tradicijoms, prisitaikymui prie aplinkos ir socialinei organizacijai —
labai aktualios, taciau iki Siol menkai Lietuvoje tyrinétos temos.
Makrobotaniniai tyrimai suteikia informacijos apie Zzmoniy vartotus
augalus, jy kilme ir plitimo kelius. Taip pat jie gali biiti naudingi
rekonstruojant Lietuvos kulinarinj pavelda bei jo kilmg¢ ir ypatumus,
ypac vertinant tokiy augaly kaip rugiai ar grikiai vartojimg tradicinéje
krasto virtuvéje. ISsamis archeobotaniniai tyrimai atskleidzia ne tik
vietines, bet ir regionines kultiiriniy augaly plitimo tendencijas bei
krasto kulinarinio paveldo iStakas.

2. TIKSLAS IR UZDAVINIAI

Tyrimo tikslas — kultiriniy augaly kilmés ir chronologijos
Lietuvoje atskleidimas, susisteminant bei pateikiant nauja sintezg apie
kultiiriniy augaly atsiradimg ir jvairove iki XIV a. po Kr. Tikslui
igyvendinti kelti uzdaviniai:
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e jvertinti iki Siol skelbtus duomenis apie ankstyvaja Zemdirbyste
Lietuvoje ir Ryty Baltijos regione Zemdirbystés plétros Centringje
ir Ryty Europoje kontekste;

e nustatyti kultiiriniy augaly jvairove Lietuvoje ir Ryty Baltijos
regione iki XIV a. po Kr.;

e nustatyti atskiry kultiiriniy augaly auginimo pradzig Lietuvoje;

o atskleisti lokalias ir regionines Ryty Baltijos regiono kultiiriniy
augaly paplitimo tendencijas iki XIV a. po Kr.

3. TYRIMO OBJEKTAS, CHRONOLOGINE IR
GEOGRAFINE APREPTIS

Disertacijos tyrimo objektas — senovés gyvenvietése iSlikusios
kulttiriniy augaly makroliekanos ir jy jspaudai buitin¢je keramikoje.
Nors augalai yra labai trapis ir greitai nyksta, taciau esant tinkamoms
aplinkybéms jie gali i8likti ir archeologinéje medziagoje. Tam
reikalingos tinkamos aplinkos salygos arba fiziniai pokyciai
padarantys juos atspariais dekompoziciniams procesams. Lietuvos
senoveés gyvenvieCiy atveju aktualiausi archeobotaninés medziagos
islikimo atvejai yra suangléjimas ir islikimas $lapynéje. Slapynése
dazniausiai aptinkamas gerokai platesnis augaly spektras, taCiau tai
specifinis ir salyginai retas senovés gyvenvieCiy pobudis, o
suangléjusiy augaly makrolickany galime aptikti daugelyje
gyvenvieciy. Dél Sios priezasties darbe daugiausiai démesio skirta
biitent suangléjusioms augaly makroliekanoms; taip pat tirti augaly
jspaudai keramikoje. Lipdant puodus j molio masg tikslingai, o kartais,
galbut ir atsitiktinai, patekdavo augaly séklos, grudai. Puodo degimo
metu augalai sudegdavo, taCiau molyje likdavo jy ispaudai
jamzinantys ne tik originalig jsispaudusios augalo dalies forma, taciau
ir pavirSiaus teksturg.

Tyrimo chronologinés ribos apima laikotarpj nuo ankstyviausiy
kulttiriniy augaly pasirodymo iki grikiy atsiradimo Lietuvoje. Iki $iol
Lietuvos archeologijos istoriografijoje buvo iSsakyta jvairiy
nuomoniy nukelian¢iy Zemdirbystés ir pirmyjy kultliriniy augaly
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atsiradima j III, IV ar net V tukst. pr. Kr. Todél disertacijoje daug
démesio skiriama ankstyvosios zemdirbystés Lietuvoje problematikai
— kritiSkai vertinami anks¢iau skelbti duomenys apie ankstyvaja
zemdirbyste Lietuvoje ir Ryty Baltijos regione. Terminas Zemdirbysté
studijoje vartojamas ne kaip bendrinis Zemés Tikio sinonimas, taciau
siauresne forma, t.y. apibiidinant augalininkystés tikj. Ankstyvaja §io
darbo chronologine riba laikome vélyvaji akmens amziy, o vélyvaja —
grikiy pasirodyma Lietuvoje, t.y. XIV a. po Kr.

Tyrimo geografiné apréptis. Disertacija visy pirma skirta
Lietuvos teritorijoje vykusiy procesy ir reiskiniy atskleidimui. Visi
tiriami kulttriniai augalai yra tolimos geografinés kilmés — didzioji
dalis jy buvo sukulttrinti Artimuosiuose Rytuose, dalis — Centrinéje ir
Ryty Azijoje. Siy augaly atsiradimas Lietuvos teritorijoje buvo
nulemtas tukstantmecius trukusiy Zemdirbystés plétros ir maisto
globalizacijos procesy. Tod¢l Lietuvos gyvenvieCiy duomenis
vertinsime platesniame geografiniame kontekste. Daugiausiai
démesio skiriama Ryty Baltijos regionui, kuriam be Lietuvos skiriame
Siaurés Ryty Lenkija, Latvija, Estija ir Baltarusia. Pastarojoje
aptinkame ne tik dalies Lietuvos teritorijoje egzistavusiy
archeologiniy kultliry geografing tasa, taCiau ir galima inovacijy
Saltinj — Dniepro baseinas sieké ankstyvyjy zemdirbiy kulttras
Ukrainoje, o veélesniais laikais, t.y. X-XII a. po Kr. Sioje teritorijoje
plytéjo Kijevo Rusios teritorijos ir biitent ¢ia buvo artimiausi miestai
— Gardinas, Naugardukas ir kt., i§ kuriy galéjo plisti tam tikros
inovacijos. Baltarusioje slypi ir pagrindiniy Lietuvos upiy — Nemuno
bei Neries aukstupiai, kurie galé¢jo buti svarbus kultliriniy augaly
plitimo kelias. Dél Sios priezasties disertacijos rengimo metu tirta ne
tik Lietuvos, taciau ir Baltarusios archeologiniy vietoviy medziaga.
Skirtingai nei Baltarusioje, Lenkijoje archeobotanika yra placiai
iSvystyta, todél Sios Salies duomenys placiai naudojami platesnio
konteksto palyginamajai medziagai.
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4. MEDZIAGA IR METODAI

Disertacijos rengimo metu tirtg medziagg galime skirti j dvi grupes.
Pirmajai ir gausiausiai priklauso archeologiniuose kontekstuose
i8likusios augaly séklos ir griidai. Disertacijos rengimo metu istirti 56
vnt. grunto méginiy, iSplauta 665 1 grunto i§ 13 archeologiniy vietoviy
kasinéty Lietuvoje 2015-2020 m. ir datuojamy nuo bronzos amziaus
iki viduramziy (Pav. 1). Taip pat tirta XX a. tyrimy metu surinkta
medziaga §iuo metu saugomy muziejy fonduose. Antrajai medziagos
grupei skiriame keramikos Sukes su augaly sékly jspaudais. Viso
iStirta 3578 vnt. Sukiy i$ dviejy priesistoriniy gyvenviec¢iy Baltarusioje
(Pav. 1).

4.1. Makrobotaniniai tyrimai

Archeologiniuose kontekstuose islikusias augaly makroliekanas
galima identifikuoti itin tiksliai, daznai iki riiSies lygmens. Antra,
esant poreikiui net ir pacius maziausius grudus, pavyzdziui, soras,
galime datuoti tiesiogiai naudojant AMS “C metoda, o pasitelkdami
OSL datavimo metodg galime suZzinoti chronologija net ir ty augaly,
kurie patys nors ir neisliko, taciau liko jy jspaudai degtame molyje.
Dél §iy priezas¢iy, makrobotaninés liekanos — labiausiai tinkamas
Saltinis disertacijoje nagrinéjamoms problemoms spresti.

Disertacijos rengimo metu dauguma naujai surinkty méginiy buvo
paimti i§ uzdary archeologiniy konteksty — duobiy ar kity struktiiry,
dalis méginiy tirti i$ kulttirinio sluoksnio. Méginiai apdoroti naudojant
0,3 mm stiklo pluosto arba neriidijancio plieno sietus. Augaly séklos
identifikuotos naudojant nuo 6,3 iki 100 karty didinancius
stereomikroskopus Olympus SZX10 bei Zeiss Stemi 508. Dauguma
méginiy iStirti  Vilniaus universiteto Archeologijos katedros
Archeobotanikos laboratorijoje, taciau dalis tyrimy taip pat atlikta
stazuotés Kylio Kristiano Albrechto universiteto PrieSistorés ir
istorijos instituto Archeobotanikos laboratorijoje metu.
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Ieskant kultdiriniy augaly jspaudy keramikos Sukése pagaminta
apie 100 jspaudy silikoniniy kopijy. Taikyta sekanti procedira.
Ispaudo vieta Sukéje Svelniai nuvaloma minks$tu Sepetéliu siekiant
pasalinti dulkes ir kt. neSvarumus. Siekiant apsaugoti Sukés pavirSiy
nuo ardomojo silikono poveikio jspaudas ir jo aplinka padengiama 5
% Paraloid B-72 ir acetono tirpalu (sustinggs silikonas gali prilipti prie
keramikos pavirSiaus, tokiu atveju, iStraukiant kopija, bus pazeistas
keramikos pavirSius). Pagamintas miSinys S$virkS§to pagalba
patalpinamas jspaudo vietoje ir prigludinamas prie keramikos
pavirSiaus naudojant oro putiklj. Sukietéjus silikonui kopija iSimama,
naudojant gryng acetong nuo keramikos pavirSiaus pasalinamas
Paraloid B-72 apsauginis sluoksnis. Pagamintas jspaudy kopijas
galima tirti stereomikroskopu, taciau siekiant maksimaliai jvertinti
ispaudy pavirSiaus struktiirg buvo atlikti tyrimai SEM. [spaudy SEM
nuotraukas atliko dr. Eiko Endo Meidzi universitete, Japonijoje.

Augaly risiy nustatymas atliktas naudojantis palyginamosiomis
augaly kolekcijomis, augaly sé¢kly atlasais. Tyrimy metu konsultavo
Lietuvos ir uzsienio archeobotanikos specialistai — Giedré Motuzaité
Kroll (Kylio Kristiano Albrechto universiteto PrieSistorés ir istorijos
institutas), René Cappers (Groningeno universitetas). Darbe
naudojami lotyniSki augaly rii§iy pavadinimai ir sinonimai remiantis
Europos ir Vidurzemio regiono augaly duomeny baze (Euro+Med,
20068). Neuztikrintos rusiy identifikacijos atvejais naudojamas
trumpinys ‘cf.’ (lot. confer/conferatur).

4.2. Chronologiniai tyrimai

Suangléjusiy grudy chronologijai nustatyti pasitelktas AMS “C
datavimo metodas. Meéginiai analizuoti Vilniaus (Fiziniy ir
technologijos moksly centro Masiy spektrometrijos laboratorija),
Belfasto (CHRONO Centre for Climate, the Environment &
Chronology, Queen’s University Belfast) ir Irvino (Keck-CCAMS
Group, University of California, Irvine) laboratorijose. Viso datavimui
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pateikta 19 vnt. méginiy, dar keletas méginiy buvo datuota kity tyréjy.
Disertacijoje pateikiamy gridy radiometrinei chronologijai kalibruoti
pasitelkta OxCal v 4.4 programiné jranga, naudota naujausia — IntCal
20 kreivé. Disertacijos tekste pateikiamos AMS '*C datos atitinka +
95,4 %, t.y. + 20, tikimybe.

OSL datavimo metodas holoceno archeologijoje taikomas gerokai
rediau, nei radioaktyviosios anglies metodas. Jei '“C datavimas skirtas
organinés kilmés objektams, tai OSL datavimas yra itin vertingas
jrankis tose situacijose, kuomet siekiama suzinoti mineralinés kilmés
artefakty absoliuty amziy. Rengiant disertacijg Siy eiluciy autoriui
susiklosté galimybé ne tik i$siysti j laboratorijg keletg keramikos Sukiy
datavimui, taCiau ir paciam dalyvauti tyrimy atlikime. Mokslinés
stazuotés Gento universiteto (Belgijos Karalysté) Mineralogijos ir
petrologijos laboratorijoje metu buvo istirtos 8 keramikos Sukés i§
Kamen 6 senovés gyvenvietés Baltarusioje. OSL metodu tirtos Sukeés
atrinktos i§ Baltarusios Nacionalinés moksly akademijos Istorijos
instituto fonde saugomy XX a. devintajame deSimtmetyje vykdyty
archeologiniy tyrimy Kamen 6 gyvenvietéje kolekcijos. Pagal tyrimy
protokola foninés radiacijos nustatymui buvo reikalingi ir grunto,
kuriame aptiktos keramikos $ukés, méginiai. Siam tikslui 2018 m. iki
Siol netyrinétoje gyvenvietés dalyje iStirtas vienas Surfas, i§ kurio
paimti du grunto méginiai.

5. ANKSTYVOSIOS ZEMDIRBYSTES PROBLEMATIKA
LIETUVOIJE

Lietuvos ir kaimyniniy kraSty istoriografijoje galima jzvelgti tam
tikrg paradoksg — susiklosCius tradicijai neolito pradzig sieti su
keramikos i$plitimu, laikui bégant atsirado nuomoniy, jog V-1V tiikst.
pr. Kr. buvo praktikuojamas ir gamybinis tkis — auginti naminiai
gyvuliai ar net séti kultiiriniai augalai. DaZniausiai tokiy teorijy
irodymui pasitelkiamos pavienés javy tipo ziedadulkés, tiesiogiai
nedatuoti gyvuliy kaulai, neva Zemdirbystés jrankiai, klaidingai
identifikuoti ar netiksliai datuoti makrobotaniniai duomenys.
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Tyrimo metu nustatyta, kad iki Siol skelbti duomenys apie
kultoiriniy augaly makroliekanas Lietuvos neolito gyvenvietése yra
nepatikimi. Kultiriniy augaly neaptikta ir tikslingy makrobotaniniy
tyrimy metu neolitinése gyvenvietése tiek Siaurés Ryty Lietuvoje, tick
Vakary Lietuvoje, net ir plukdant didelius kiekius grunto i8
archeologinio sluoksnio bei jgilinty struktiiry. I8kalbinga ir tai, jog
neaptinkama tik kultiiriniy augaly, taCiau daugelyje neolitiniy
gyvenvieciy randama laukiniy augaly lickany — paprastojo lazdyno bei
pluduriuojanciojo agaro riesuty, suangléjusiy azuolo giliy.

Anksciau skelbta apie kultiiriniy augaly jspaudus neolito pabaiga —
bronzos amziaus pradzia datuojamose keramikos Sukése Baltarusioje.
Disertacijos rengimo metu SEM metodu tirtos dviejy Baltarusios
gyvenvie¢iy keramikos kolekcijos, dalis Sukiy datuota OSL metodu.

Istyrus Kamen 6 gyvenvietés neolito — ankstyvojo bronzos amziaus
keramikos kolekcija kulttriniy augaly jspaudai aptikti 9 Sukése.
Didzioji dalis jy priklauso Panicum miliaceum gridams (7 Sukés), taip
pat identifikuota po viena Hordeum vulgare ir cf. Triticum sp. gridy
jspaudg. Dauguma Sukiy su kultliriniy augaly jspaudais, vertinant
keramikos technologija, skirtos neolito pabaigai — bronzos amziaus
pradziai, taciau OSL datos parod¢ jy priklausomybe gelezies amZiui.
Siam laikotarpiui skirtinos visos 7 $ukés su Panicum miliaceum
ispaudais ir vienintelis Hordeum vulgare jspaudas. Ankstyvesné nei
gelezies amzius chronologija patvirtinta vieninteliu atveju — Suké su
galimai kviecio griido jspaudu datuota V-1V tikst. pr. Kr.

Staryja Jurkovi€y 1 gyvenvietéje anksciau skelbta aptikus 11 vnt.
kulttriniy augaly jspaudy — mieziy, kvieciy, sory ir Zirnio. Atlikus visy
vienuolikoje Sukiy esanciy augaly séklas ar griidus primenanciy
jspaudy silikonines kopijas ir jas jvertinus SEM, kultiiriniy augaly
aptikta maZiau nei puséje — 4 atvejais. Sios gyvenvietés keramika su
kultiiriniy augaly jspaudais yra skiriama Dniepro — Doneco kultiiros
Ryty Polesés grupés 3 ir 4 stadijoms ir galéty buiti datuojama IV-III
tikst. pr. Kr. Taciau Sukés yra itin mazo dydzio ir neturi ryskiy
diagnostiniy  elementy uztikrinaniy neabejoting  datavima.
Atsizvelgiant | Kamen 6 keramikos tipologinés chronologijos
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problematika, licka neaisku, kiek patikimas gali buti Staryja Jurkovicy
1 gyvenvietés jspaudy tipologinis datavimas.

Apibendrinant jspaudy keramikoje tyrimus SEM — tai itin vertingas
jrankis padedantis gerokai tiksliau identifikuoti ispaudy kilme ir
taksonoming priklausomybe¢ nei vizualiné Sukés apzitra. Kamen 6
gyvenvietés keramikos OSL tyrimai iSry$Skino radiometrinio datavimo
svarba tiriant prieSistorés laikotarpius. Vos viena Kamen 6
gyvenvietés Suké su galimai kultirinio augalo jspaudu gali bati
datuojama ankstyvesniu laikotarpiu nei gelezies amzius. Staryja
Jurkovicy 1 gyvenvietéje aptiktos 4 Sukés su kultiiriniy augaly
jspaudais, taciau jy chronologija néra patvirtinta radiometrinémis
datomis.

Vertinant §iuo metu turima medziagg i§ kaimyniniy krasty, galime
tvirtai teigti, jog nei Ryty Baltijos regione, nei giliau zemyne, t.y.
Baltarusioje ar Siaurés Vakary Rusijoje iki $iol neaptikta neabejotinai
neolitu datuojamy kultiriniy augaly makroliekany, kurias bty galima
sieti su vietine Zemdirbyste. Pavieniai duomenys apie javy grudy
jspaudus Kursiy Nerijoje ir Estijoje vertintini su atsarga. Visy pirma,
jie néra patvirtinti radiometrinémis datomis; antra, tai tik pavieniai
gridai, kurie j regiong galéjo patekti kaip mainy objektas. Baltarusios
gyvenvieciy atveju kultiiriniy augaly jspaudy keramikoje tyrimai
atskleidé, jog didzioji dalis jy priklauso geleZies amziui. Siuo metu
neabejotini  ankstyviausi duomenys apie kultiiriniy augaly
makroliekanas regione datuojami XIV-XII a. pr. Kr. — AMS metodu
datuotas disertacijos rengimo metu Kvietiniy gyvenvietéje Vakary
Lietuvoje aptiktas suangléjes Hordeum vulgare gridas.

Apibendrinant iki bronzos amziaus vykusius procesus regione, gali
biiti konstruojamas sekantis vaizdinys. Centrinéje ir Siaurés Europoje
zemdirbystés plétros varomoji jéga buvo i§ Artimyjy Ryty kilusiy
zemdirbiy migracijos. Ryty Baltijos regione iki pat Virvelinés
keramikos kultiiros atsiradimo, migraciniy jvykiy, kuriuos biity
galima sieti su Europos Zemdirbiais nefiksuojama. Vietinés Narvos ir
Nemuno kultiiry bendruomenés toliau gyveno ir plétojo jiems jprasta
pasisavinamojo pobudzio tikj. Ankstesni tyrimai atskleidé, kad tokiy
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inovacijy kaip keramika déka Sios veiklos efektyvumas zenkliai
padidéjo ir galéjo lemti padidéjusj séslumg bei populiacijy augima.
Tuo paCiu pasisavinamasis tkis tapo labiau valdomas ir
prognozuojamas — keramikos panaudojimas leido ne tik juose gaminti
maistg, taciau ir sandéliuoti ilgesniam laikui. Regione gyvenusios
bendruomenés turéjo kontakty ir su toliau ] pietus-pietvakarius-
vakarus buvusiomis Zzemdirbiy bendruomenémis. Tai patvirtina
Europos zemdirbiy kultiiroms biidingy dirbiniy radimo atvejai regione
ar net pavienés zemdirbiy gyvenvietés (tokia aptikta Siaurés Ryty
Lenkijoje). Prekybiniy rySiy déka Ryty Baltijos regiono
bendruomenes galéjo pasiekti ir zemdirbystés produktai, taciau rimtos
reikSmés mityboje jie netur¢jo. Intensyviausiomis kontakty zonomis
galéjo biti ar¢iausiai Europos neolito kulttiry buvusios populiacijos,
pvz., Pamariy kultiros bendruomenes. Biitent taip gali biti
aiSkinamos ir ankstyvosios kultivuojamy augaly ziedadulkés
aptinkamos regione. Siuo metu turimi duomenys rodo, kad vietiniai
Nemuno ir Narvos kultliry zmonés Zemdirbyste neuzsiémé. Pastaryjy
mety tyrimai nepatvirtina ir neolitinés Virvelinés keramikos kulttros
gyvenvieciy Lietuvoje ir visame Ryty Baltijos regione agrarinio
pobiudzio.

Zemdirbystés pradzios reikéty ieskoti procesuose vykusiuose po
Virvelinés keramikos kultiiros sunykimo. Sios kultiiros laikotarpiu
regione néra aptinkama individy su senyjy vietiniy medziotojy
rankiotojy genais. Tac¢iau neolito pabaigos — bronzos amziaus pradzios
(2130-1750 cal BC) individo i§ Spigino genuose pastebimas
medziotojy-rankiotojy geny pagauséjimas. Tai atspindi vietiniy
medziotojy rankiotojy ir Virvelinés keramikos kultiros individy
susimaiS§yma. Vélyvojo bronzos amziaus Lietuvos ir Latvijos
teritorijose aptikty individy genuose stebimas panasus medziotojy-
rankiotojy genofondo padidéjimas, taCiau pastebimas ir papildomas
7emdirbiy geny srautas i uZ regiono riby. Siuos poky&ius galime sieti
su kultirinémis jtakomis i§ piety — galbtt su TSineco kultiiros
zmonémis. Lietuvoje aptinkama $iai kultirai biidingos keramikos,
liudijancios apie bendruomeniy kontaktus. Lenkijos teritorijoje
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gyvenusios TS8ineco kultiirai skiriamos bendruomenés ekonomikos
pobtidziu nebuvo vienalytés — Kujavijoje, DidzZiosios Lenkijos
zemumoje bei pietuose dominavo Zemdirbiy ir gyvuliy augintojy tikis,
o rytingje Lenkijos dalyje — Mazovijoje ir Palenkéje vyravo
trumpalaikés stovyklavietés, kuriose verstasi gyvulininkyste ir
pasisavinamuoju tikiu. Kol kas duomeny apie II tikst. pr. Kr.
Lietuvoje gyvenusiy bendruomeniy tkj turime labai negausiai, taciau
panasu, kad dalyje bendruomeniy galéjo vyrauti misrus tkis — Salia
gamtiniy resursy plétota ir gyvulininkysté, o nuo II tikst. pr. Kr. II p.
atsiranda ir zemdirbystés uZuomazgy. Apie reikSminga zemdirbystés
indélj galime kalbéti tik nuo vélyvojo bronzos amziaus, kuomet Ryty
Baltijos regione stebimas gamybinio tikio suklestéjimas. Tai sutampa
ir su procesais kaimyniniuose krastuose — Luzitény kultiiros
teritorijoje Zemdirbystes pikas pasiektas vélyvajame bronzos amziuje,
tuo paciu metu atsiranda ir jtvirtintos gyvenvietés. D¢l tokio léto ir
savito zemdirbystés gimimo regione, jos iStakos yra itin neiSraiskingos
archeologinéje medziagoje lyginant su Europos neolito kultiiry
atvejais.

6. KULTURINIU AUGALU ISTORIJA LIETUVOIJE
IKI XTIV A.

Lietuvoje, Ryty Baltijos regione, bei tolimesniuose Siaurés Ryty
Europos kraStuose, zemdirbysté ir kulttiriniai augalai iSplito gerokai
véliau nei didZiojoje Europos dalyje (Zemélapis Nr. 5). I3 ties,
Centrinéje Lenkijoje — Kujavijoje, Zemdirbiy gyvenvietés zinomos jau
VI tikst. pr. Kr., ta¢iau vos uz 300 km esancioje Lietuvoje
ankstyviausi neabejotini duomenys apie kultiirinius augalus datuojami
net 4000 m. véliau (Zemélapis Nr. 5). Tikétina, kad tolimesné
archeobotaniniy tyrimy plétra regione gali praplésti kulttiriniy augaly
ankstyvaja chronologija, taciau Siuo metu turimy duomeny pagrindu
fiksuojamas vélyvos kultiiriniy augaly kilmés regione fenomenas yra
akivaizdus.
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Ankstyviausi Lietuvoje kultliriniai augalai — mieZiai, datuojami
XIV-XII a. pr. Kr. Vos po keliy Simtmeciy — vélyvajame bronzos
amziuje, Lietuvoje jau augintas platus kultliriniy augaly spektras
budingas to meto Centrinei bei Siaurés Europai. Jei minétuose
Europos regionuose dauguma $iy augaly turi gerokai senesng¢ istorija
siekian¢ig neolito laikus, tai Lietuvoje apie didziajg dalj jy galime
kalbéti biitent nuo vélyvojo bronzos amziaus. Kiek véeliau, gelezies
amziuje, kultliriniy augaly jvairové prasiplété dar labiau — rugiy ir
avizy auginimo pradzia datuojama roméniSkuoju laikotarpiu.
Tikétina, kad panaSiu metu Lietuvoje jau auginti linai ir kanapés,
taCiau archeologiniy duomeny apie juos kol kas esama tik i§ vélyvojo
gelezies amziaus. Na, o viduramziais pagrindiniy javy asortimentg
papildé grikiai.

6.1 Javai

6.1.1 Auginami nuo bronzos amziaus

Paprastasis mieZis (Hordeum vulgare). Ryty Baltijos regione
ankstyviausi Hordeum vulgare gridai aptikti Kvietiniuose ir
datuojami XIV-XII a. pr. Kr. Véliau — I tukst. pr. Kr. mieziai buvo
vieni labiausiai paplitusiy kultiiriniy augaly — jy rasta beveik visose
archeobotaniskai tirtose regiono gyvenvietése. Sausumoje esanciose
vietose mieziai yra viena i$§ dominuojanciy kultliry, o Slapynése
ikurtose — mieziai sudaro palyginti maza dali kultiriniy augaly
spektro. Palankiy aplinkos salygy déka S$lapynése iSlicka daug
platesnis naudoty augaly spektras nei sausumos gyvenvietése, kur
vienintel¢ galimybé augalams islikti iki Siy dieny buvo vienoks ar
kitoks kontaktas su ugnimi. Akivaizdu, kad mieziai buvo viena
svarbiausiy Sio laikotarpio kultiiry regione ir reikSmés neprarado iki
pat viduramziy.

Kvietiai (Triticum spp.). Remiantis Karveliskiy gyvenvietéje
aptiktomis makroliekanomis galime teigti, jog kvieciai Lietuvoje
pradéti auginti ne véliau nei X a. pr. Kr. Atsizvelgiant j kol kas turimg
palyginti maza duomeny imtj, tikétina, kad ateityje Si data gali

39



paankstéti. 1 tikst. pr. Kr. Lietuvoje, Latvijoje ir Siaurés Ryty
Lenkijoje neabejotinai auginti lukstiniai kvieciai — Triticum dicoccon
ir Triticum spelta. Duomenys apie Triticum monococcum Lietuvoje ir
Ryty Baltijos regione kol kas riboti — §iuo metu regione neturime
makroliekany, kurios biity neabejotinai skiriamos Siems kvie¢iams.

Duomenys apie beluk$¢ius kvieCius vélyvojo bronzos amZiaus
gyvenvietése Lietuvoje kol kas labai menki — aptikta vos keletas
griidy. I tikst. po Kr. beluksciy kvieciy reikSmé Ryty Baltijos regione
did¢jo, o vélyvajame gelezies amziuje tai buvo vienas pagrindiniy
javy. Iki Siol nebuvo duomeny apie konkrecias beluksc¢iy kvieciy raisis
regione, tatiau disertacijos rengimo metu tirti méginiai i§ Zardés
gyvenvietés suteiké naujy duomeny $iuo klausimu. Méginiuose aptikti
beluksciy kvieciy varpy aSies fragmentai pagal morfologija skirtini
heksaploidiniams kvie¢iams. Taigi, Vakary Lietuvoje vikinginiame
laikotarpyje auginti biitent heksaploidiniai belukSciai kvieciai, t.y.
Triticum aestivum s.. Visais kitais belukséiy kvieciy atvejais
Lietuvoje tenka kalbéti apie platesne Triticum aestivum/durum
kategorija.

Tikroji sora (Panicum miliaceum). Disertacijos rengimo metu
Ryty Lietuvoje esancioje Karveliskiy gyvenvietéje aptikti X a. pr. Kr.
datuojami sory grudai — $iuo metu tai ankstyviausias Panicum
miliaceum atvejis Ryty Baltijos regione. Sory geografinés kilmes
Lietuvoje klausimui ypa¢ svarbiis ankstyvieji Sios kultiiros paplitimo
Centringje ir Ryty Europoje duomenys. Sory plétra Centringje
Europoje puikiai dokumentuota, taiau Ryty Europoje situacija
prastesné. Siuo metu zinome, kad I tikst. pr. Kr. soros jau buvo plagiai
paplitusios Baltarusioje, tac¢iau dél II tikst. pr. Kr. archeobotaniniy
duomeny stokos kol kas lieka neaisku, kuriuo metu §i kultiira pasieké
Baltarusios teritorija. Anksciau skelbta apie sory jspaudus Baltarusios
vélyvojo neolito gyvenvieciy keramikoje, taciau atlikti radiometriniai
tyrimai atskleidé, jog Sukés i$ tiesy priklauso gelezies amziui. Taigi
dél duomeny stokos kol kas negalime nustatyti, ar soros Lietuvos
teritorija pasieké per Centring ar Ryty Europa (Pav. 4).
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6.1.2 Auginami nuo geleZies amziaus

Séjamoji aviZza (Avena sativa). Pavieniy avizy makroliekany Ryty
Baltijos regione zinoma nuo vélyvojo bronzos amziaus, taiau
neaisku, ar tai laukinés ar kultirinés avizos. Apie neabejoting
séjamosios avizos kultivavimg galima kalbéti nuo pirmyjy amziy po
Kr. — apie roméniskojo laikotarpio Gabrieliskiy piliakalnyje aptiktas
Avena sativa makroliekanas skelbta dar XX a. I p. Panasi situacija ir
Siaurés Ryty Lenkijoje, kur XX a. I p. skelbta apie sé¢jamosios aviZzos
makroliekanos datuojamos III-V a. po K.

Séjamasis rugys (Secale cereale). Lietuvos archeologijos
istoriografijoje dar XX a. I p. skelbta apie roméniskojo laikotarpio
Gabrieliskiy piliakalnyje aptiktus rugiy gradus, kurie akivaizdziai
dominuoja Sio piliakalnio medziagoje. Disertacijos rengimo metu
atliktas rugio griido i§ Gabrieliskiy AMS datavimas patvirtino, kad
kontekstas priklauso II-III a. po Kr. Tai vienas i§ ankstyviausiy $ios
kultiros auginimo Lietuvoje fakty. Palinologiniais duomenimis
pirmaisiais amziais po Kr. regione stebimas akivaizdus rugiy
ziedadulkiy pagauséjimas. Makrobotaniniai duomenys i§ Lietuvos ir
Siaurés Ryty Lenkijos sutampa su $ia tendencija. Archeobotaniniy
tyrimy duomenimis rugiai Lietuvoje pradéti auginti ne véliau nei II-
III a. po Kr. Ziedadulkiy duomenys Latvijoje ir Estijoje liudija, jog
panasiu metu rugiai galéjo biiti pradéti auginti ir ten. Sie rezultatai
koreliuoja su Siaurés Europos duomenimis, kur rugiai pradéti auginti
pirmaisiais amziais po Kr.

6.1.3 Auginami nuo viduramziy

Séjamasis grikis (Fagopyrum esculentum). Lietuvoje grikiy
makroliekany Zinoma 1§ Kernavés, MaiSiagalos, Veliuonos ir
Vilniaus. Minéta medziaga priklauso XIII a. pab. — XV a. pr. Tokig
chronologija patvirtino ir disertacijos rengimo metu atliktas
Fagopyrum esculentum riesutélio i§ MaiSiagalos AMS datavimas —
1301-1421 cal AD. Duomenis apie ankstyvuosius grikius Lietuvoje
papildo ir Ziedadulkiy studijos — Zemutingje pilyje Vilniuje ir
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Skomanty piliakalnio aplinkoje Fagopyrum Ziedadulkés aptinkamos
nuo XIII-XIV a. Latvijoje grikiy rasta XIV a. sluoksnyje Césio pilyje,
o Estijoje — XIII-XIV a. sluoksnyje Taline, XIV a. horizontuose Pernu
ir Tartu.

Siekiant patikslinti grikiy atsiradimo regione chronologija, verta
atsizvelgti | Baltarusios viduramziy miesty archeologing medziaga.
Suangléjusiy grikiy makroliekany XX a. II p. aptikta XI-XIV a.
Baltarusios miestuose. Breslaujoje grikiai aptikti XI-XIII a., Vitebske
XII-XIII a., Drucke XI ir XIII a., Gardine XII-XIII ir XIII-XIV a.,
Krycave XIII a. horizontuose. Matant kiek ankstyvesneg, tipologinémis
datomis paremta grikiy chronologija Baltarusioje, kilo mintis Siuos
duomenis patikrinti radiometrinémis datomis. Tam pasirinktas
Gardinas — viena i$ ar¢iausiai Lietuvos esanciy grikiy radimvieciy.
Gardino valstybinio istorijos ir archeologijos muziejaus fonduose
pavyko aptikti i$likusiy suangléjusiy grudy i§ 1937-1938 m. Zdzislavo
Durcevskio tyrimy. Muziejuje i§liko grudy i$ jvairiy konteksty, AMS
"C datavimui parinktas griidas i§ Gardino piliavietés teritorijoje
atidengto 11-o sluoksnio buvusio apie 7,85 m gylyje. Pagal tipologing
ir stratigrafing chronologija horizontas skiriamas XI-XII a., taCiau
gauta vélesné data — 1310-1442 cal AD. Tokia chronologija
nepatvirtina literattiroje skelbtos XI-XII a. datos, ta¢iau atsizvelgiant j
méginiy pobiidj, vienos datos nepakanka tam, kad paneigti ankstyvaja
grikiy chronologijg Baltarusioje. Datuotas griidas i§ 1937-1938 m.
kasinéjimy, neatmeta tikimybés, kad per daugiau nei 80 m. dalies
griidy kontekstai galéjo buti sumaidyti. Siuo klausimu tikslinga
ateityje datuoti didesn¢ imtj grikiy makroliekany i$ skirtingy vietoviy.

6.2 AnkStiniai

Ankstiniai augalai regione aptinkami nuo veélyvojo bronzos
amziaus. Taciau gausesni jy kiekiai zinomi tik nuo I tiikst. po Kr.
pabaigos. Gausiausi kiekiai Zinomi i§ Piety Lietuvos, dar XX a. II p.
pastebéta, kad Piety Lietuvoje ankstinés kulttiros ir ypa¢ Zirniai buvo
svarbus zemdirbystés atributas. Informacija apie valgomaji lesj (Lens
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culinaris) regione kol kas skurdi. Kelios suangléjusios séklos zinomos
i§ vélyvojo bronzos amziaus, taciau véliau jy aptinkama tik nuo II
tikst. pradzios. Aptikti XI-XIII a. sluoksniuose Baltarusioje — Drucke,
Turove, Klecke ir Volkovyske; bei Latvijoje — Asotéje ir Tervetéje.
Lietuvoje XIV a. IgSiai identifikuoti Aukstadvaryje ir MaiSiagaloje.
Disertacijos rengimo metu atliktas Lens culinaris séklos i8$
Aukstadvario datavimas §ig chronologijg patvirtino (1317-1422 cal
AD). Séjamasis Zirnis (Pisum sativum) ir pupa (Vicia faba) regione
auginami nuo vélyvojo bronzos amziaus.

6.3 Aliejiniai ir pluoStiniai augalai

Séjamoji judra (Camelina sativa). Ryty Baltijos regione
Camelina sativa makroliekany Zinoma nuo I tikst. pr. Kr., o
ankstyviausia radimvieté — 625-535 cal BC datuojama Luokesy
gyvenvieté. Sio laikotarpio sé¢jamosios judros sékly taip pat Zinoma i§
Siaurés Ryty Lenkijoje esan¢ios Piedarki gyvenvietés ir Kivutkalnio
piliakalnio Latvijoje. Vélesniais laikais duomeny apie pavienes
Camelina sativa séklas esama tik i§ gelezies amziaus pabaigos
gyvenvie¢iy Lietuvoje ir Latvijoje.

Séjamoji kanapé (Cannabis sativa). Ryty Baltijos regione kol kas
neturime patikimai datuoty duomeny apie kanapes iki II tikst. po Kr.
Taciau tikétina, kad jos galéjo buiti auginamos jau gelezies amziuje.

Séjamasis linas (Linum  usitatissimum). Ankstyviausia
radimvieté Ryty Baltijos regione datuojama roméniskuoju laikotarpiu
— Latvijoje esancCioje Kivty gyvenvietéje aptikta viena lino sékla.
Gausiau duomeny esama i§ vélyvojo gelezies amziaus. Latvijoje I1X-
XII a. datuojamy lino sékly aptikta AraiSi gyvenvietéje, Asotés,
Mezotnés, Talsi ir Tervetés piliakalniuose, o nuo XIII a. ir Rygoje.
Estijoje Linum usitatissimum sékly aptinkama nuo XII-XIV a., jy
zinoma i§ Pernu, Talino, Tartu ir ViljandZio miesty. Baltarusioje
gausiau duomeny esama i§ ankstyvyjy miesty — lino sékly aptikta XI-
XI1II a. sluoksniuose Breste, Gardine, Minske, Polocke ir Pinske.
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Disertacijos rengimo metu Linum usitatissimum makroliekany
aptikta Zardés gyvenvietéje tirtame IX-X a. Sulinyje — méginiuose
identifikuoti 7 wvnt. séjamojo lino sékly (Pav. 5). Tai ne tik
ankstyviausias Sios kultiros atvejis Lietuvos archeologinéje
medziagoje, taCiau taip pat suteikia informacijos apie galimg
jvairiapuse tokiy Suliniy funkcija. Sulinys aptiktas dalyje, kurioje
lokalizuojamos tkinés-gamybinés veiklos zonos siejamos su gelezies
ridos gavyba, apdorojimu ir lydymu. Manoma, kad Sioje zonoje
aptinkami Suliniai buvo naudojami riidos plovimui. Archeobotaniniai
duomenys liudija, jog ¢ia galéjo biiti vykdomos ir kitos tikinés veiklos,
pavyzdziui, susijusios su kultiiriniy augaly apdorojimu. Viena i$
pluostinio lino apdorojimo stadijy yra mirkymas, tad, galbat, ir
minétos séjamojo lino séklos j Sulinj pateko tokio proceso metu. Tai
puikus pavyzdys kaip archeobotaniniai tyrimai gali praplésti
archeologiniy konteksty ar net gyvenvieciy zony funkcinés paskirties
suvokimag.

Apibendrinant §iuo metu turimus duomenis tenka konstatuoti, jog
apie neabejoting Linum usitatissimum auginimag regione galime kalbéti
tik nuo I tikst. pabaigos. Atsizvelgiant j tai, kad Piety Skandinavijoje
§i kultiira auginta nuo bronzos amziaus pabaigos, tikétina, kad ir Ryty
Baltijos regione lino istorija yra gerokai ankstyvesné nei vélyvasis
gelezies amzius. Tai i§ dalies patvirtina Latvijoje roméniskojo
laikotarpio Kivty gyvenvietéje aptikta lino sékla. Séjamojo lino bei
séjamosios kanapés ankstyvosios istorijos regione problematika
padéty iSspresti ankstyvojo gelezies amziaus ar roméniskojo
laikotarpio gyvenvieciy Slapynése, t.y. ten kur gerai iSlieka aliejiniy
augaly séklos, tyrimai.
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7.1SVADOS

Archeobotaninés lickanos yra svarbus praeities bendruomeniy
pazinimo Saltinis, kuris iki Siol Lietuvoje buvo nepakankami
naudojamas, ypac ankstyvosios Zemdirbystés kontekste.

Ivertinus ankséiau skelbtus duomenis apie ankstyvajg zemdirbyste
Lietuvoje ir Ryty Baltijos regione nustatyta, kad $iuo metu turimy
duomeny nepakanka kalbéti apie Zemdirbystg regione iki bronzos
amziaus. Pakartotinai perZitiréta muziejuose saugoma ankstesniy
tyrimy archeobotaniné medziaga atskleidé, kad anksciau ji buvo
arba neteisingai identifikuota, arba tiesioginio datavimo stoka jvéle
chronologines klaidas.

Baltarusioje anksciau skelbta apie vélyvojo neolito kultiiriniy
augaly jspaudus keramikoje. Disertacijos rengimo metu atlikti
ispaudy kopijy tyrimai SEM bei keramikos Sukiy chronologijos
nustatymas OSL metodu atskleid¢, jog pakartotiniai sisteminiai
tyrimai pakeicia tokiy duomeny esme. Nustatyta, kad dalis jspaudy
i§ tiesy priklauso Kkultliriniams augalams, taciau tiesioginis
keramikos Sukiy datavimas OSL metodu atskleide, jog jos yra
gerokai vélyvesnés ir priklauso gelezies amziui.

Ankstyviausi kultOriniai augalai — mieziai, aptikti Vakary
Lietuvoje esancioje Kvietiniy gyvenvietéje, jie datuojami XIV-XII
a. pr. Kr. Tai ankstyviausi tiesiogiai datuoti kulttriniai augalai ne
tik Lietuvoje, bet ir Ryty Baltijos regione. Atsizvelgiant | méginiy
gausg ir juose aptiktus pavienius griidus, darytina prielaida, kad
zemdirbysté Kvietiniuose nebuvo pilnai iSvystyta ir kultlriniai
augalai greiciau buvo tik dietos papildas. Neaptikus javy pely lieka
neaiSku, ar javai buvo auginami vietoje ar buvo jgyti 1§ kity
zemdirbiy gyvenvieciy.

Ryty Lietuvoje ankstyviausi kultiiriniai augalai datuojami X a. pr.
Kr. — Karveliskiy gyvenvietéje aptiktas kiek platesnis kultiiriniy
augaly spektras — mieziai, kvieciai ir soros.
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e Ankstyviausios soros Lietuvoje datuojamos X a. pr. Kr., t.y. vos
keliais $§imtais mety véliau nei pasieké Siaurés Vokietijg ir Vidurio
Lenkijg. Tai liudija bronzos amziuje vykus aktyvia zemdirbystés
produkty sklaidg regione. Lietuvoje, panasiai kaip ir Centrinéje
Europoje, soros buvo svarbus vélyvojo bronzos amziaus kultirinis
augalas — jy aptinkama daugelyje Lictuvos gyvenvieCiy, o
auginimas nenutritko iki viduramziy. Siaurine sory paplitimo
regione bronzos amziuje riba laikytina Dauguvos upé. Nors Ryty
Baltijos regione Siauriau Dauguvos sory aptikta tik nuo XIV-XV
a., gausiis Panicum miliaceum kiekiai VIII-XII a. Siaurés Vakary
Rusijos gyvenvietése indikuoja, kad soros gelezies amziuje galéjo
biiti auginamos ir $iaurinéje Ryty Baltijos regiono dalyje. Vis tik,
§iuo metu turima nepakankama archeobotaniniy duomeny imtis
nesuteikia pagrindo tvirtoms iSvadoms §iuo klausimu.

e Ankstyviausi kvieciai Lietuvoje datuojami X a. pr. Kr. Lietuvos
prieSistoréje tai buvo vienas i§ pagrindiniy kultlriniy augaly.
Vélyvajame bronzos amziuje vyravo lukstiniai kvieciai, o
beluksciy kvie€iy gausiau aptinkama nuo gelezies amziaus. Pirma
karta Lietuvos archeologingje medziagoje aptiktos beluksciy
kvie¢iy varpy asies dalys leido nustatyti, kad Vakary Lietuvoje
esanioje Zardés gyvenvietéje vikinginiame laikotarpyje auginti
heksaploidiniai beluks¢iai kvieciai, t.y. Triticum aestivum s.1.

o Ilga laikg Lietuvoje nebuvo vieningos nuomonés, kada pradéti
auginti rugiai, taCiau pakartotiniai muziejuose saugomos
medziagos tyrimai atskleide, jog Lietuvoje jie neabejotinai auginti
nuo II-11I a. po Kr. Sie duomenys sutampa su platesnio regiono
chronologija — rugiai roménisSkajame laikotarpyje auginti tiek
Centrinéje Europoje, tiek Piety Skandinavijoje. Rugiy reikSmeé
Lietuvoje iSaugo vélyvajame gelezies amziuje.

e Grikiai Lietuvoje auginami nuo XIV a. po Kr. Si chronologija
sutampa su europinémis tendencijomis — biitent nuo XIII-XIV a.
grikiy makrolickanos gausiai aptinkamos visoje Europoje.
Anksciau skelbta apie XI-XIII a. datuojamus grikius Baltarusioje,
taciau atlikus tiesioginj grikio i§ Gardino datavimg gauta XIV a.
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chronologija. Viena data neleidzia patikimai atmesti ankstesniy
duomeny, ateityje bitinas platesnis Sios problemos iStyrimas
datuojant didesne méginiy imtj i skirtingy viety.

Ankstiniai augalai — Zirniai, pupos ir I¢siai, Lietuvoje auginti nuo
veélyvojo bronzos amziaus. Pirmieji du auginti ir gelezies amziaus
gyvenvietése, taCiau IgSiy véliau aptikta tik viduramziy
piliakalniuose. Atlikus Lens culinaris séklos i§ Aukstadvario AMS
datavima, patvirtinta XIV a. chronologija.

Iki Siol menkai zinome apie aliejiniy augaly ankstyvaja istorija
Lietuvoje. Tai galima paaiskinti tuo, jog didzioji dalis iki Siol
sukaupty archeobotaniniy duomeny yra i§ suangléjusiy konteksty,
o aliejumi gausios séklos juose iSliecka labai retais atvejais.
Ankstyviausiai Lietuvoje auginta séjamoji judra, kurios
makroliekany aptikta bronzos amziaus pabaigos Luokesy
gyvenvietéje. Bltent bronzos amziaus pabaigoje §is augalas i$plito
ir pradétas auginti Centrin¢je Europoje ir Piety Skandinavijoje.
Liny ir kanapiy pavieniy makroliekany Lietuvoje esama tik i§
veélyvojo gelezies amziaus, taciau remiantis regioninémis Centrinés
ir Siaurés Europos tendencijomis, tikétina, kad Lietuvoje jie pradéti
auginti gerokai anks¢iau — roméniskajame laikotarpyje ar net iki jo.
Ateityje tiriant ankstyvuosius kultiirinius augalus Ryty Baltijos
regione biitina kompleksiné mikro ir makrobotaniniy metody
integracija. Kokybiski palinologiniai duomenys grindziami griezta
radiometrine chronologija gali biiti puikus orientyras ankstyvyjy
kultiiriniy augaly makroliekany paieskoje. Taciau bitent
makroliekanos gali suteikti daugiausiai informacijos — jas galime
identifikuoti iki rusies lygmens ir datuoti tiesiogiai. Ankstyvyjy
kultiiriniy augaly amzius turi buti grindZiamas radiometrinémis
datomis — makroliekany atvejais atlieckant AMS datavima, o
ispaudy keramikoje atvejais Sukiy datavimas turi biiti paremtas
labai aiskiais ir neabejotinais tipologiniais kriterijais arba OSL
datomis.
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