44

Archaeologia Baltica 31, 2024, 44-62

Adaptability and resilience: Farming practices
in Lithuania during the Roman Iron Age

Karolis Minkevicius,™
https://orcid.org/0000-0002-3619-9686

Rokas Vengalis,”
https://orcid.org/0000-0003-1502-901X

Giedré Pili¢iauskiené,?
https://orcid.org/0000-0002-5168-8568

Elena Pranckénaité,*
https://orcid.org/0000-0003-0706-1319

Justinas Racas,’

Dalia Kisieliené'!
https://orcid.org/0000-0003-1563-5175

'Nature Research Centre, Laboratory of Quaternary Research, Akademijos St. 2, 08414 Vilnius, Lithuania

*Lithuanian Institute of History, Tilto St. 17, 01101 Vilnius, Lithuania

*Vilnius University, Department of Archaeology, Universiteto St. 7, 01513 Vilnius, Lithuania

*Klaipéda University, Institute of Baltic Region History and Archaeology, Herkaus Manto St. 84, 92294 Klaipéda, Lithuania
SVS] , Kultiiros paveldo i$saugojimo pajégos®, Astiky St. 10, 06229 Vilnius, Lithuania

Keywords Abstract

Lithuania, agriculture,
landscape, archaeobotany,
stable isotopes

This paper integrates archaeological, environmental and isotopic data from Roman Iron Age
(1-400 AD) settlements in Lithuania to present an updated framework for understanding the
development of farming and agricultural landscapes during this period. The study dates the in-
troduction of new crop species, such as rye and oats, to around 100-200 cal AD. Notably, rye
quickly became one of the most economically important crops, coinciding with the adoption
of the infield-outfield cultivation system. This system combined intensively farmed fields in
open, well-irrigated areas near settlements with more distant swiddens used for extensive farm-
ing. Archaeobotanical analysis, along with 6"°N and §°C isotopic measurements of charred crop
assemblages, reveals a high level of diversification in both species composition and cultivation
strategies. These findings suggest that Roman Iron Age farmers employed complex farming meth-
ods aimed at increasing agricultural productivity and expansion while maintaining adaptability

and resilience in response to environmental challenges.

Introduction

The Roman Iron Age (ca. 1-400 AD) in Lithuania was
marked by significant advancements in technology, econ-
omy and social organisation among local communities.
Key developments during this period included local iron
production, an increasing inflow of artefacts from other
regions, shifts in burial practices and changes in settle-
ment patterns. Together, these transformations highlight
broader changes occurring in the southeastern Baltic re-
gion during the pre-Roman to Roman Iron Age transition.
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Among these advancements, agriculture also evolved,
though the precise chronology and social and environ-
mental implications of these changes remain relatively
underexplored.

Aspects of Roman Iron Age farming have been discussed
since the early archaeobotanical studies of Lithuanian
sites (Regelis 1927), addressing issues such as the time-
line for the introduction of new crop species (Matlakéwna
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1925; 1929; Lideikyté-Sopauskiené 1935; Kulikauskas
1955), various agricultural practices (Kulikauskas 1955;
Dunduliené 1963, pp. 11-36; Kulikauskas et al. 1961, pp.
250-252), farming tools and technologies (Antonevicius
1964; Dunduliené 1966) and the impact of agriculture on
the surrounding landscape (Stancikaité 2004; Stancikaité
et al. 2004). The debate eventually expanded to encom-
pass more complex issues relating to agricultural systems,
cultivation regimes and farming intensity (Kulikauskas
1955; Michelbertas 1986, pp. 199-203; Tautavic¢ius 1996,
pp- 22-26; Bliujiené 2013, pp. 148-276).

However, due to the scarcity of archaeobotanical finds and
related archaeological, radiometric and environmental
evidence, the applicability of Roman Iron Age agricultural
models (Kulikauskas et al. 1961, pp. 250-252; Volkaité-
Kulikauskiené 2001, pp. 246-248) for analysing the geo-
graphical, social and economic contexts of this period
remains limited. Recent studies of the earliest stages of
agriculture in Lithuania illustrate the potential of combin-
ing legacy data with more modern research methods to
address these gaps. Efforts such as redating the origins of
agriculture in the region (Pili¢iauskas et al. 2017; 2021),
providing evidence for the spread of early cereal species
(Pili¢iauskas et al. 2022) and examining farming technol-
ogies during the Ist millennium BC (Minkevicius et al.
2020; 2023) have contributed to a clearer understanding
of early farming practices.

Recent discoveries of Roman Iron Age assemblages at
Bilioniai, Gediminas Hill, Kernavé, Lieporiai, Skudeniai
and Vilanai suggest that a similar approach could help
construct an updated framework for 1st millennium AD
agriculture. Therefore, this study re-examines legacy ar-
chaeobotanical material and integrates it with recent ar-
chaeological and archaeobotanical evidence, §"*N and
8C analysis, and AMS “C dating. We aim to address
questions related to crop composition, cultivation tech-
niques and the landscape setting of agricultural activities
in ca. 1-400 AD Lithuania. By doing so, we seek to explore
diverse cultivation strategies and their reflection in cultur-
al landscapes, facilitating further studies into diet, econo-
my and settlement dynamics during the Roman Iron Age.

1. Material and methods

This study integrates archaeobotanical, radiometric and
stable isotope data from twelve sites in Lithuania dated to
the Roman Iron Age (Table 1). The radiocarbon dates in-
dicate that two sites — Gediminas Hill (245-540 cal AD)
and Kernavé (255-563 cal AD) — potentially extend the
chronology beyond these boundaries. However, radiocar-
bon dates and the chronology of associated finds from Ge-
diminas Hill suggest that the assemblage likely dates to the
3rd-5th centuries AD (Kontrimas 2020). Meanwhile, the

stratigraphy at Kernavé indicates that samples from the en-
closed hilltop settlement there predate the 5th-century fire
(Vengalis and Vélius 2019), whereas samples taken from
the valley could not be dated more precisely by means of
pottery type chronology and radiocarbon dating.

Only charred remains of cultivated plants dating to this
period were included in the analysis. Material was collect-
ed from 2018 to 2023, comprising samples from legacy ex-
cavations at the Archaeological Site Museum of Kernave,
the National Museum of Lithuania and the Vytautas the
Great War Museum, as well as new archaeobotanical sam-
ples collected during recent excavations (Minkevicius
2020; Vengalis et al. 2022b; Minkevicius et al. 2023; 2024).
The dataset also includes previously unpublished archaeo-
botanical data from Aukstadvaris, Baksiai, Birsciai, Py-
pliai, Veliuona and Vilinai. Archaeobotanical material
was sourced from both hillfort sites and unenclosed set-
tlements.

Additionally, light stable nitrogen (6"N) and carbon
(8"C) isotopic measurements were conducted on samples
from nine of the sites — Aukstadvaris, Baksiai, Bilioniai,
Gediminas Hill, Kernavé, Lieporiai, Naukaimis, Skudeniai
and Vilanai (Table 3). Raw isotopic values for 6"°N and
§"C were adjusted to account for charring effects (Nitsch
et al. 2015). The AC values were calculated using the
AIRCO2_LOESS data calibrator (Ferrio et al. 2005). Ra-
diocarbon dates for the charred cereals were calibrated
using OxCal v. 4.4 with the IntCal20 atmospheric curve
(Bronk Ramsey 2009; Reimer et al. 2020), and results are
presented with a 95.4% probability.

2. Shifting patterns in crop cultivation

The analysis of the cultivated crop composition plays a
crucial role in understanding the development of prehis-
toric farming practices. However, direct chronological
and regional comparisons are often hindered by the avail-
ability and quality of surviving material. While archaeo-
botanical assemblages from the Roman Iron Age provide a
relatively representative view of crop cultivation in Lithu-
ania, variations within the dataset are unavoidable due to
differences in the nature of sampled contexts, settlement
duration and the scope of archaeological investigations.
Although the examination of changes over time is es-
sential for this analysis, comparing datasets from earlier
periods remains challenging. Patterns of crop cultivation
in Late Bronze Age Lithuania are relatively well explored
(Minkevicius et al. 2020; 2023), but the dataset from the
pre-Roman Iron Age remains limited (Minkevic¢ius et al.
2024). As a result, aspects such as regional variation and
local agricultural practices may continue to be addressed
to a limited degree.
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Table 1. AMS '*C measurements of charred plant macrofossils from the sites
analysed in this study.

Sample Lab. code 14C date (BP) z;;’lilz/:)cal AD After:
Aukstadvaris
1 Triticum spelta grain FTMC-QQ62-153|1928 + 30 25-205 cal AD Minkevicius 2024
2 Hordeum vulgare grain FTMC-QQ62-154 1891 + 29 76-230 cal AD Minkevicius 2024
Baksiai
3 Triticum spelta grain FTMC-QQ62-152|1885 + 28 80-233 cal AD Minkevicius 2024
4 | Hordeum vulgare grain FTMC-EP14-3 1776 +49 133-409 cal AD  |Minkevicius 2020
Bilioniai
5 Triticum spelta grain FTMC-24-3 1877 £ 41 32-246 cal AD Minkevicius 2020
Birsciai
6 | Hordeum vulgare grain FTMC-UJ17-5  |1880 + 28 82-234 cal AD Prov1ded. by R. Vengalis
and G. Pili¢iauskas
Gedimino kalnas
7 | Hordeum vulgare grain FTMC-QQ62-155|1636 + 29 365-540 cal AD  |Minkeviéius 2024
Pisum sativum seed FTMC-QQ62-156 (1715 + 30 250-414 cal AD Minkevicius 2024
8 | Hordeum vulgare grain FTMC-CK63-7  |1738 + 34 245-404 cal AD Pr0v1c.16d by D.
Kontrimas
Kernavé
9 | Hordeum vulgare grain FTMC-EF07-23 |1680 + 28 258-426 cal AD  |Minkevicius et al. 2024
10| Hordeum vulgare grain FTMC-EF07-19 1674 +29 257-527 cal AD  |Minkevicius et al. 2024
11| Hordeum vulgare grain FTMC-IM-1 1694 + 28 255-420 cal AD  |Minkevicius et al. 2024
12| Hordeum vulgare grain FTMC-PJ25-5 1570 + 27 427-563 cal AD  |Minkevicius et al. 2024
13| Triticum spelta grain FTMC-PJ25-6 1679 + 28 257-428 cal AD  |Minkevicius et al. 2024
14| Triticum spelta grain FTMC-PJ25-7 1599 + 27 419-541 cal AD  |Minkevicius et al. 2024
Lieporiai
15| Hordeum vulgare grain FTMC-PJ25-8 1763 + 26 234-365 cal AD  |Minkevicius 2024
16| Hordeum vulgare grain FTMC-PJ25-9 1835 + 27 126-311 cal AD  |Minkevicius 2024
Naukaimis
17| Avena sativa grain POZ-109751 1725 + 30 249-409 cal AD  |Minkevicius 2020
Pypliai
18| Hordeum vulgare grain FTMC-QQ62-151|1774 + 28 219-361 cal AD  |This study
Skudeniai
19| Hordeum vulgare grain FTMC-UU26-5 |1816 +26 131-329 AD Vengalis et al. 2022b
20| Cerealia grain FTMC-UU26-6  |1856 + 25 125-239 AD Vengalis et al. 2022b
21| Triticum dicoccon/spelta grain |[FTMC-UU26-7 |1867 * 26 120-238 AD Vengalis et al. 2022b
22| Triticum dicoccon/spelta grain |[FTMC-UU26-4 |1842 +26 125-248 AD Vengalis et al. 2022b
23| Cerealia grain FITMC-DG81-3  |1885 +27 81-232 AD Vengalis et al. 2022b
Veliuona
24| Secale cereale grain FTMC-QQ62-159 1748 + 31 240-401 cal AD | This study
Vilanai
25 | Corylus avellana shell frag. FTMC-QQ62-157 |1975 + 34 44-124 cal AD Minkevicius 2024
26 | Pisum sativum seed FTMC-QQ62-158|1959 + 29 4Achal BC- 152 cal Minkevicius 2024
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Figure 1. Changes in species composition of cultivated crops in Lithuania from the Late Bronze Age to the Roman Iron Age (Data
from Minkevicius 2020; Minkevicius et al. 2020; 2023; 2024; Vengalis et al. 2022b; this study).

The comparison between Roman Iron Age and Late
Bronze Age/pre-Roman Iron Age assemblages reveals
a significant shift in the composition of cultivated taxa,
beginning at the end of the Ist millennium BC. Studies
of Late Bronze Age agriculture in Lithuania indicate that
barley, broomcorn millet and glume wheats — specifically
emmer and spelt — were the primary cultivated species,
constituting nearly 90% of agricultural remains from ca.
800-400 BC (Fig. 1). These staples were complement-
ed by minor crops such as free-threshing wheat, pulses
(field bean, lentil, pea), and oil and fibre crops like false
flax (Pollmann 2014; Minkevic¢ius 2020; Minkevicius et
al. 2020; 2023). Pre-Roman Iron Age assemblages suggest
continuity in crop patterns, with the notable exception
of a marked decline in millet cultivation (Vengalis et al.
2022a; Minkevicius et al. 2024).

Charred millet grains from Lithuanian Roman Iron Age
deposits were first reported in the analysis of the Nau-
kaimis (Gabrieliské) assemblage (Matlakéwna 1925). Ar-
chaeobotanical reports indicate that millet comprised up
to 4% of the total volume of cereal remains (Lideikyté-So-
pauskiené 1935). This finding was confirmed by a recent
reassessment of legacy material revealing that Panicum
grains at Naukaimis make up 1.93% of the identified crop
remains (Table 2, Fig. 2). Similar proportions are observed
at other sites, where millet grains comprised less than 1%
of identified crop macrofossils at Aukstadvaris, 2.63% at
Vilinai, and 5.15% at Skudeniai. In contrast, sites with
smaller assemblages, such as Baksiai, Birs¢iai, Lieporiai
and Pypliai, yielded no evidence of millet.

The scarcity of archaeobotanical material from 400-1 BC
deposits presents significant challenges in assessing mil-
let’s changing role from the Late Bronze Age to the Roman
Iron Age. However, other archaeological data provide val-

uable insights. Stable §"*C and 8"°N isotope analysis of hu-
man skeletal remains, for instance, suggests that C, plants
like millet played a significant role in the human diet dur-
ing the Late Bronze Age (Antanaitis-Jacobs et al. 2009).
In contrast, isotopic analysis of skeletal remains from pre-
Roman Iron Age (Simcenka et al. 2022) and Roman Iron
Age (Bliujiené et al. 2020) graves shows no evidence of
a C, component in the diet. Similarly, studies of charred
food residues from Late Bronze Age to Roman Iron Age
pottery indicate that millet was an important dietary com-
ponent from 1000-400 BC, with consumption of Panicum
diminishing in later periods (Podénas et al. 2023).

This trend may suggest a decline in millet farming after
the Late Bronze Age, though such a shift may not have
been universal. While declines in millet consumption are
reported from parts of Europe (Marinval 1992; Plecerova
et al. 2020; Orfanou et al. 2024), other regions, especially
eastern Europe, provide evidence of millet consumption
persisting into the 1st millennium AD (Reitesma and
Koztowski 2013; Halffman and Veleminsky 2015; Chmiel-
Chrzanowska and Fetner 2024). Similar patterns of vari-
ation are also evident at Lithuanian sites. For example,
Kernavé provides substantial evidence for millet culti-
vation continuing up to the 5th century (Minkevicius et
al. 2024). The large volume of samples at Kernavé, with
consistently high concentrations of millet grains, suggests
that millet was an integral part of the broader agricultural
economy rather than an isolated occurrence. This pattern
likely reflects a strategic approach by the local population
to boost agricultural yield and resilience.

Another significant development at the start of the Roman
Iron Age was the introduction of two secondary domesti-
cates — oats and rye. These species were not part of the
original agricultural package that spread from the Near
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Figure 2. Distribution of the main cultivated taxa in different archaeological sites in Lithuania during the Roman Iron Age. Sites: 1.
Aukstadvaris; 2. Baksiai; 3. Bilioniai; 4. Birsciai; 5. Gediminas Hill; 6. Kernavé; 7. Lieporiai; 8. Naukaimis; 9. Pypliai; 10. Skudeniai;
11. Veliuona; 12. Vilanai (Data from Racas 2019; Kontrimas 2020; Minkevicius 2020; Minkevicius et al. 2024; Pili¢iauskiené 2021;

Pranckénaité 2021; Vengalis et al. 2022b; this study).

East into Europe during the Neolithic period (Zohary et
al. 2012, pp. 59-69). The wild ancestors of oats and rye
likely arrived in Europe as weeds in fields of common
crops like wheat and barley and were only domesticat-
ed much later, around the 1st millennium BC (Behre
1992; Shewry 1999). The complex history of the domes-
tication and introduction of these species, especially rye,
has sparked long-standing debate within Lithuanian ar-
chaeology. Chronological estimates for the adoption of
rye have varied, with suggestions ranging from as early
as the beginning of the Roman Iron Age (Kulikauskas
1955; Michelbertas 1986, p. 200; Grikpédis and Motuzaité
Matuzeviciate 2016) to the end of the 1st millennium AD
(Lauzikas 2013; Zulkus and Jarockis 2013, p- 294). Recent
studies, using radiocarbon dating of charred rye grains
from sites such as Baksiai, Naukaimis and Lieporiai, have
more securely placed the widespread cultivation of rye be-
tween the 2nd and 4th centuries AD (Minkevic¢ius 2020).
However, newer evidence suggests that in certain contexts,
rye cultivation may have begun even earlier. Charred rye
grains from Skudeniai have been dated to 130-240 cal AD
(Vengalis et al. 2022b), while samples from Viliinai have
been dated to 41 cal BC-152 cal AD (Table 1), suggesting
that rye cultivation in Lithuania could have started as ear-
ly as the Ist to 2nd centuries AD. Such a relatively early

date for the introduction of rye should not be surprising
as the evidence for rye cultivation across northern Eu-
rope starts appearing at around the same time (Grabowski
2011; Mueller-Bieniek et al. 2015; Hald et al. 2024).

Interestingly, while oats remained a minor crop, archae-
obotanical evidence shows that rye quickly gained major
economic significance. Rye grains make up 9.52% of the
identified crop remains in Lieporiai, 11.32% in Baksi-
ai and 28.95% in Vilanai. In some cases, the proportion
is even higher — 72.10% in Naukaimis and 98.69% in
Veliuona. This suggests that once rye was introduced, it
expanded into ecological niches previously occupied by
other species, such as millet. A closer analysis of archaeo-
botanical material from Kernavé sheds light on this pos-
sibility. While both the adoption of rye and the decline
of large-scale millet cultivation at Kernavé are relatively
late — around the 5th century AD — the millet-rich and
rye-rich samples are chronologically distinct (Minkevici-
us et al. 2024). This is particularly notable because both
crops are drought-resistant and thrive in poor soils, mak-
ing them well-suited to unfavourable environments (Beh-
re 1992; Marinval 1992). Millet’s short growth cycle and
surplus potential likely explain its widespread use during
the early stages of farming (Filipovi¢ et al. 2020). However,
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the economic advantages of rye cultivation eventually sur-
passed those of millet. Rye is autotolerant, enabling pro-
longed monocropping, and its status as an autumn-sown
cereal in northern latitudes allows for more efficient la-
bour distribution (Squatriti 2016; Westling and Jensen
2020; Filatova et al. 2021).

3. Inter-site variation

Itis important to note that crop cultivation patterns during
the Roman Iron Age were not consistent across Lithuania
(Fig. 2). A closer examination of each assemblage reveals
notable variation in species composition between sites.
Interestingly, the closest parallels to the overall trends are
found in sites with some of the smallest archaeobotanical
assemblages, which limits the reliability of broader com-
parisons. For instance, rye grains account for 11.32% of
the identified crop remains in Baksiai, 9.52% in Lieporiai
and 28.95% in Vilanai. However, the total count of identi-
fied remains in these sites is relatively low, at 53, 31 and
38 specimens, respectively. In contrast, sites with larger
assemblages deviate significantly from the overall trend.

Notable examples of rye-dominant sites include Nau-
kaimis and Veliuona, whereas Bilioniai stands at the op-
posite end of the spectrum. The Naukaimis assemblage
dated to the 3rd-4th centuries AD is overwhelmingly
dominated by charred rye grains, which comprise 72.10%
of the material (n=7530). However, archaeological data in-
dicates that this sample came from a burnt storage deposit
(Michelbertas 1986, p. 200), which would naturally lead
to an overrepresentation of a single species. Similarly, the
rye-rich assemblage from Veliuona dated to the 3rd to 4th
centuries AD shows rye making up 98.69% of the remains
(n=1829). However, this material comes from a single test
pit and lacks supplementary contextual information, mak-
ing it difficult to interpret definitively. Nevertheless, the
dominance of a single taxon, coupled with the absence of
other crops, small weeds and chaff, suggests that this too
could represent another storage context as opposed to the
broader agricultural patterns within the region.

In contrast, a grain-rich deposit (n=8730) from the Ro-
man Iron Age layer at Bilioniai dated to the 1st to 3rd
centuries AD contained no rye macrofossils at all. Simi-
lar to Naukaimis and possibly Veliuona, this deposit was
also a storage context. Alongside a large accumulation
of charred cereal grains, charred fragments of what may
have been a bucket made out of birch bark were discov-
ered, with 91.18% of the grains identified as hulled wheats
(Minkevi¢ius 2019). Both emmer and spelt grains, along
with their glume fragments, were recorded, but there was
an almost complete absence of other species. This again
suggests that the deposit originated from a storage context
and likely represented stored food surplus rather than the

Elena Pranckeénaité, Justinas Racas, Dalia Kisieliené

overall crop cultivation patterns of the local community.
Notably, the absence of rye in this storage context does not
necessarily imply that it was not cultivated by the Bilioniai
community during the Roman Iron Age. As in the cases
of Naukaimis and Veliuona, any broader regional analysis
is limited by the specific depositional pathways of storage
deposits, which may not fully reflect agricultural practices.

In addition to geographical variation, chronological dif-
ferences in rye cultivation are also evident. Most sites
provide evidence of rye cultivation beginning in the 3rd
to 4th centuries, or even earlier in places like Skudeniai
and Vilanai. Kernavé, however, stands out as an excep-
tion. Archaeobotanical data indicates that rye cultivation
there began significantly later, around the 5th century AD.
Notably, this chronological discrepancy is unlikely to be
the result of depositional factors, as the sample size from
Kernavé is larger and more representative than those from
other Roman Iron Age sites. This suggests that the pro-
longed cultivation of millet at Kernavé, which persisted
until the mid-1st millennium, may be closely linked to the
delayed introduction of rye. The extended reliance on mil-
let could have influenced both the timing and agricultural
decisions regarding rye cultivation.

Another interesting case comes from Skudeniai, central
Lithuania. Excavations conducted in 2020 revealed the re-
mains of an unenclosed Roman Iron Age settlement that
was inhabited for a relatively short period, estimated at
around 100 years (Vengalis et al. 2022b). Notably, the site
shows no signs of human occupation during other periods,
offering a unique opportunity to analyse archaeobotanical
evidence from a single occupational horizon. This poten-
tially provides a more accurate reflection of the agricultur-
al practices of the local community. The archaeobotanical
material from Skudeniai was predominantly composed of
charred barley grains, which accounted for 78.87% of the
identified crop macrofossils. Millet and wheat were pre-
sent in much smaller quantities, comprising 5.15% and
11.34% of the remains, respectively. Interestingly, while
a few charred rye grains were also identified, they repre-
sented only 2.06% of the total crop remains. This suggests
that while rye may have been cultivated locally, it was not
grown on a significant scale. The limited presence of rye
might indicate either that its cultivation remained mar-
ginal or that any attempts by the local population to grow
rye on a larger scale were ultimately abandoned.

4. Cultivation technologies during the
Roman Iron Age transition

In addition to the adoption of new species, the nature and
role of farming regimes — such as slash-and-burn agri-
culture — have been central to the broader debate on ag-
ricultural technologies in 1st millennium AD Lithuania.
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Although the dominance of extensive farming methods
has been questioned repeatedly (e.g. Kulikauskas 1955;
Michelbertas 1986, p. 202), the prevailing narrative until
recently emphasised that slash-and-burn was the primary
farming mode during later prehistory (e.g. Kulikauskas et
al. 1961, pp. 250-252; Tautavicius 1996, pp. 24-25; Girin-
inkas 2013, p. 191). However, recent studies on the subsis-
tence economies of Late Bronze Age hilltop communities
have brought new insights to this discussion (Minkevicius
et al. 2023).

The latest findings, based on archaeobotanical evidence
and stable isotope analysis of charred crop assemblages
from fortified settlements, alongside archaeological inves-
tigations, reveal a significant absence of evidence support-
ing reliance on extensive farming methods during this
period (Minkevicius et al. 2020; 2023). A diverse range
of cultivated crops, including various species of cereals,
legumes and oil/fibre plants, points to a well-diversified
crop package (ibid.). Moreover, the presence of exostoses
— bone pathologies at the distal ends of metacarpal bones
— consistent with those found in draught animals, sug-
gests the potential existence of arable farming (Micelicaité
et al. 2023; Minkevicius et al. 2023).

Other evidence, such as the long-term occupation of settle-
ments (Podénas 2022), as well as the presence of fossilised
field systems that may date back to the 1st millennium BC
(Nemickiené 2015), further reinforces the likelihood of

permanent field cultivation practices. Collectively, these
findings challenge the long-held assumption that exten-
sive, shifting agricultural techniques like slash-and-burn
dominated, suggesting instead that more intensive farm-
ing of the permanent fields was in use.

Additional insights have been gained from stable carbon
(C) and nitrogen (N) isotope analysis of charred cereal
grains. §°C values in plant tissues reflect photosynthesis
rates and responses to environmental stress, such as lim-
ited water or sunlight, while §'°N values are linked to the
use of manure in field fertilisation (Fiorentino et al. 2015).
These analyses allow for a more detailed examination of
both environmental conditions and farming practices. In
eastern Lithuania, the stable C isotope analysis of C, plants
— barley, wheat and spelt — from hilltop settlements
showed no signs of environmental stress. The A”C values
were consistent with crops grown in well-watered condi-
tions, suggesting that at sites like Mineikiskés, Garniai I
and Gediminas Hill these species were cultivated in open,
well-irrigated landscapes (Minkevicius et al. 2023). This
contradicts the assumption of swidden (slash-and-burn)
farming, where lower A"*C values would typically be ex-
pected due to the canopy effect (Bonafini et al. 2013) and
potentially reduced water availability. Furthermore, the
stable N isotope analysis of barley, wheat and millet from
these same sites revealed elevated §"°N levels, indicating
that these crops were grown in fields that received mod-
erate to high levels of manure (Minkevicius et al. 2023).
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Figure 3. Mean §8'°N and A"C values of charred barley grains from Late Bronze Age and Roman Iron Age sites in Lithuania. LBA =
Late Bronze Age, RIA = Roman Iron Age. (Data from Minkevicius et al. 2023; Minkevicius 2024).
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Table 3. Summary statistics for §'°N and A'’C values included in this study.
LBA = Late Bronze Age, RIA = Roman Iron Age. (Data from Minkevic¢ius et al. 2023;
Minkevicius 2024).

Site P 8N (%o) A™*C (%)
species
(Min; (Min;
Range Max) Mean | SD |Range Max) Mean SD
Garniail  |LBA Hordeum 203 | 406 1o 0o 161 | U808 | jgq, 0.60
vulgare 6.98) 19.67)
v Hordeum (6.72; (17.57;
Mineikiskés |LBA vulgare - 6.72) 6.72 - - 17.57) 17.57 -
Gedimino Hordeum (2.81; (17.84;
kalnas LBA vulgare 3.79 6.60) 441 1.11 4.22 22.06) 20.05 1.20
" . (2.75; (17.16;
Aukstadvaris |RIA Avena sp. - 2.75) 2.75 - 0.00 17.16) 17.16 -
Aukstadvaris |RIA Hordeum 382 90 | 406 | 146 | 268 | U8IE 1 00n 0.89
vulgare 5.50) 20.86)
Triticum
Aukstadvaris |RIA aestivum/ 1.32 (3.14; 3.63 0.50 2.53 (17.09; 18.41 1.05
4.46) 19.61)
durum
" . Triticum (0.93; (16.66;
Aukstadvaris |RIA dicoccon 2.48 3.41) 1.87 0.96 2.28 18.94) 17.75 0.86
" . Triticum (1.40;5 (17.72;
Aukstadvaris |RIA spelta 5.92 7.32) 3.63 1.68 1.96 19.68) 18.56 0.60
. . Hordeum (3.28; (18.07;
Baksiai RIA vulgare 4.34 7.62) 5.01 1.48 3.43 21.49) 19.45 0.91
v . (1.32; (16.89;
Baksiai RIA Secale cereale | 7.23 8.55) 3.61 3.33 1.37 18.26) 17.47 0.58
e (2.01; (17.85;
Bilioniai RIA Avena sp. 1.63 3.65) 291 0.60 | 0.87 18.72) 18.34 0.33
e e Hordeum (0.66; (17.34;
Bilioniai RIA vulgare 2.02 2.68) 1.57 0.87 3.08 20.43) 19.25 1.16
e e Triticum (0.93; (16.66;
Bilioniai RIA dicoccon 2.48 341) 1.87 0.96 2.28 18.94) 17.75 0.86
e Triticum (1.31; (16.54;
Bilioniai RIA spelta 2.34 3.64) 2.11 0.98 2.17 18.71) 17.77 0.90
Gedimino Hordeum (3.28; (19.02;
Kalnas RIA vulgare 3.08 6.36) 5.02 1.28 1.98 21.00) 19.87 0.84
Triticum
Gedimino . (7.79; (19.66;
Kalnas RIA aestivum/ - 7.79) 7.79 - - 19.66) 19.66 -
durum
Gedimino Triticum (4.78; (18.78;
Kalnas RIA spelta 4.54 9.33) 7.05 3.21 1.38 20.16) 19.47 0.98
. Hordeum (1.27; (19.28;
Kernaveé RIA Vulgare 3.63 4.89) 3.64 1.02 1.94 2122) 20.17 0.62
, (3.01; (17.59;
Kernavé RIA Secale cereale | 2.40 541) 4.15 1.13 2.99 20.58) 19.14 1.40
Triticum
Kernaveé RIA aestivum/ 2.78 (3.42; 4.96 1.41 1.30 (19.81; 20.26 0.73
6.21) 21.11)
durum
. Triticum (3.46; (16.68;
Kernavé RIA dicoccon 3.52 6.98) 4.63 1.20 2.84 19.53) 18.36 0.93
. Triticum (2.77; (17.08;
Kernavé RIA spelta 4.62 7.39) 4.80 1.38 6.88 23.96) 19.25 1.48

Table 3. Continuation.
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Site el | 85N (%o) ABC (%o)
species

Range 5\1/\[/[;:)’ Mean | SD |Range 34;;:)’ Mean SD
Lieporiai  |RIA Zol;‘izm 3.80 (62"1333); 472 | 143 | 317 (2118"20{4); 19.95 1.11
Lieporiai  |RIA Secale cereale | - (11' '6622); 1.62 - - (1177.6000); 17.00 -
Lieporiai  RIA Z;Z%Ta/ - Sf'; 44); 434 - - (1199.i10()); 19.10 -

durum

Naukaimis ~ |RIA Avena sp. 0.74 ?'1472); 483 | 033 | 270 (2108';00); 18.90 1.09
Naukaimis  |RIA Z"lg‘zm 3.55 (73 '0550); 521 | 1.60 | 2.65 (1197.6043); 18.15 1.21
Naukaimis  |RIA Secale cereale | 0.82 (43.6119); 365 | 036 | 1.68 (1197_'25;; 18.42 0.69
Naukaimis  |RIA ZC’ZCC;’Z 2.43 (52 6529); 410 | 096 | 1.16 (1176_ :04); 16.81 0.47
Naukaimis  |RIA ST;Z;”’“ 0.80 (32_‘7955; 342 | 034 | 181 (1186_'3409); 17.34 0.69
Skudeniai  |RIA Z"é‘i‘:m 3.39 (62_'28;; 387 | 138 | 2.04 (1197"9828); 18.61 0.99
Skudeniai  |RIA Secale cereale | 2.75 (53 '9116); 490 | 125 | 2.55 (119§f15); 18.39 1.12
Skudeniai  |RIA ZC’Z’CCZ)"; 1.53 (53 '2742); 438 | 065 | 3.41 (119? ‘3900); 17.97 1.46
Skudeniai  |RIA ST;;Z;”’” - (44.6022); 4.02 - 1.45 (1197.6549); 18.31 1.02
Vilinai RIA Zi’l;ierle”” 5.02 (83 ‘7752); 547 | 192 | 224 (2108_'8695; 19.33 0.85
Viliinai RIA Secale cereale | 1.88 (32.‘9180); 316 | 087 | 3.19 (1196_;3623); 18.04 1.19
Vilanai RIA ZC’ZCCZ)’Z 1.66 (31.585); 271 | 117 | 086 (1177"9193); 17.56 0.61

This evidence supports the argument for an intensive form
of agriculture typical for the permanent field cultivation,
rather than extensive slash-and-burn techniques.

The dataset of carbon and nitrogen isotopic values from
Late Bronze Age cereals, compared with those from Ro-
man Iron Age assemblages, offers an opportunity to ex-
plore potential shifts in crop cultivation methods between
the late 1st millennium BC and the early 1st millennium
AD. Interestingly, a comparison of isotopic values in bar-
ley, the predominant crop in prehistoric Lithuania and the
only taxon present at all analysed sites, reveals no signif-
icant differences in agricultural regimes across these pe-
riods (Fig. 3). The mean 8N values for barley from Late
Bronze Age sites range from 4.41%o (0 1.11) at Gediminas
Hill to 5.12%0 (0 0.92) at Garniai I, with a notable outli-
er of 6.72%o recorded from a single grain at Mineikiskés
(Table 3). For Roman Iron Age sites, the mean "N val-
ues range from 3.64%o (o 1.02) at Kernavé to 5.47%o (o
1.92) at Vilanai. These nitrogen isotopic values, which

consistently fall between 3.00%o and 6.00%o, align with
the typical §"°N range for crops cultivated on moderate-
ly manured soils (cf. Bogaard et al. 2013), showing no
substantial difference from the earlier period. In the case
of slash-and-burn farming with crops gown on recently
cleared land, the elevation of §"°N values in cereals would
not be expected (Styring et al. 2013).

One notable outlier from the Roman Iron Age dataset
comes from a charred crop assemblage from Bilioniai hill-
fort, dated to approximately the 2nd to 3rd centuries AD.
Here, the mean §*°N value of barley is just 1.57%o (0 0.87),
significantly lower than those recorded at other sites. In-
triguingly, this material originates from a storage context,
deposited during a fire event (Minkevi¢ius 2019). This
could indicate either the absence of manuring at this site
or that the duration of manuring prior to deposition was
too short for the practice to be reflected in the nitrogen
levels of the grains (Kanstrup et al. 2011).

53



54

ARCHAEOLOGIA BALTICA 31

Karolis Minkevicius, Rokas Vengalis, Giedré Pili¢iauskiené,

In addition to nitrogen, A"C values in charred barley
grains suggest that crops were grown in similar landscape
settings during both the Late Bronze Age and Roman Iron
Age. APC values for barley range from 18.94%o (0 0.60) at
Garniai I to 20.05%o (0 1.02) at Gediminas Hill, indicat-
ing cultivation in open, well-watered landscapes during
the 1st millennium BC. A slightly lower value of 17.57%o
was recorded from a single barley grain at Mineikigkés,
yet this too is consistent with moderately watered environ-
ments (Wallace et al. 2013). Comparatively, APC values
from Roman Iron Age sites range from 18.15%o (o 1.21)
at Naukaimis to 20.17%o (0 0.62) at Kernavé. These results

Elena Pranckeénaité, Justinas Racas, Dalia Kisieliené

indicate no significant change in the environmental con-
ditions of crop cultivation compared to the earlier period,
suggesting that barley continued to be grown in open,
well-irrigated fields in both periods.

5. Landscape adaptations during
the Roman Iron Age

A closer examination of the isotopic values in cereals from
Roman Iron Age assemblages reveals interesting patterns,
which may indicate distinct cultivation strategies among
the various sites. The data suggests a degree of variation in
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Figure 4. Mean §8"°N and A"*C values of various crop species from different Roman Iron Age sites in Lithuania (Data from

Minkevicius 2024).
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the environmental conditions under which barley and rye
were cultivated. In some instances, both crops appear to
have been grown in similar settings, while in others, they
seem to have been cultivated under noticeably different
conditions (Fig. 4).

The most pronounced differences in carbon and nitrogen
isotope values between barley and rye grains are observed
at three sites — Baksiai, Lieporiai and Vilanai. For bar-
ley, the mean 6N values are 5.01%o (o 1.48) at Baksiai,
4.72%o (0 1.43) at Lieporiai and 5.47%o (0 1.92) at Vilanai.
In contrast, rye from the same sites shows significantly
lower values: 3.61%o (0 3.33), 1.62%0 and 3.16%o (0 0.87),
respectively. These figures suggest that barley was grown
in fields receiving moderate levels of manure, while little
to no manure was used to fertilise rye fields. A similar pat-
tern is evident in the A”C measurements. The mean A”C
values for barley are 19.45%o (0 0.91) at Baksiai, 19.95%o
(o 1.11) at Lieporiai and 19.33%o (o 0.85) at Vilanai. By
comparison, rye from these same sites shows lower A”C
values: 17.47%o (0 0.58), 17.00%0 and 18.04%o (o 1.19).
These lower values indicate that rye was likely grown in
more water- or light-limited environments compared to

barley.

While some inter-species variation is expected, the no-
table disparity between the isotopic values of barley and
rye points to distinct cultivation practices. Rye is naturally
more resilient to harsher conditions, owing to its deeper
root system, which allows it to access moisture and nu-
trients from lower soil layers (Lazauskas 1980, p. 7). If
barley and rye were cultivated under similar conditions,
we would expect the isotope values for rye to be compa-
rable or even higher than those for barley. The fact that
rye shows consistently lower values in these cases suggests
that it was cultivated separately from barley, potentially us-
ing different farming techniques and in distinct landscape
settings. This pattern, observed at sites such as Baksiai,
Lieporiai and Vilanai, indicates that rye was intentionally
grown under different environmental conditions, reflect-
ing a more complex approach to crop management.

The data from the analysed sites indicates that this pattern
was not universal across all sites. The isotopic values of
rye and barley from Kernavé and Skudeniai show a clos-
er relationship, suggesting a different approach to crop
cultivation in these areas. At Kernavé, the mean "N val-
ues for barley are 3.64%o (o 1.02) and for rye, 4.15%o (o
1.13). Similarly, at Skudeniai, the §"°N values for barley are
3.87%o (0 1.38), while those for rye are 4.90%o (0 1.25).
The mean A"C values show a similar pattern, with bar-
ley at 20.17%o (0 0.62) at Kernavé and 18.61%o (0 0.99) at
Skudeniai, compared to 19.14%o (o 1.40) and 18.39%o (o
1.12) for rye. This suggests that during the Roman Iron
Age, at least in some regions, rye and barley were cultivat-

ed under comparable environmental conditions, and both
crops were likely subject to similar levels of manuring.

Further support for this notion comes from the archae-
obotanical assemblages at various sites. The most exten-
sive dataset is from Kernavé, with 26 samples dated to the
3rd-6th centuries AD. Analysis of this material suggests
that during this period, the primary farming activity took
place in the floodplain area on the northern bank of the
Neris River, near the Iron Age settlement. The presence
of macrofossils from wild plants, found in both bar-
ley-rich and rye-rich assemblages, reinforces the idea that
the crops were grown under similar conditions — open
landscape in the proximity of water bodies (Minkevicius
et al. 2024). Additionally, isotopic data from Naukaimis
reveals a similar pattern. The A”C values of barley and rye
in this location are almost identical, at 18.15%0 (0 1.21)
and 18.42%o (o 0.69), respectively, suggesting they were
grown in the same type of landscape. However, the more
significant difference in 8N values — 3.04%o higher for
barley — indicates that different cultivation regimes were
employed, pointing to more intensive manuring for barley.

Isotopic measurements of cereals, combined with ar-
chaeobotanical analysis, suggest that open landscapes
with lighter, well-irrigated soils were generally favoured
for crop cultivation during the Roman Iron Age. This
preference for particular agricultural landscapes mirrors
trends observed in other parts of Europe both before and
during the Roman Iron Age (Arnoldussen 2008; Kreuz
and Schifer 2011; Macklin et al. 2014). In Lithuania, this
pattern is corroborated archaeologically by the discov-
ery of ard furrows at several sites. A notable example is
from Kernavé (Fig. 5A), where ard marks were identified
in 1992 by Algis Kuzmickas. These furrows, dating to the
5th century AD, are located on the floodplain within the
area known as Zemutinis miestas. Another instance of
ard marks was recorded at the Pypliai settlement in 2017
(Fig. 5B). This site, positioned on the upper terrace of the
Nemunas River, lies just 100 m south of Pypliai hillfort.
A charred emmer grain discovered near an iron-smelting
furnace in the same vicinity was radiocarbon-dated to
219-361 cal AD, suggesting that the ard marks may date
to the same period.

However, the notable differences in carbon and nitro-
gen isotopic values between barley and rye at sites such
as Baksiai, Lieporiai and Vilainai indicate that crop cul-
tivation may not have been confined to the most optimal
soils in every case. This deviation from the ideal land-
scape could reflect local adaptations or constraints. While
it is not yet possible to fully assess the reasons for these
choices, it is plausible that some communities were com-
pelled to expand cultivation into less suitable areas due to
limitations in the availability of prime agricultural land.
Population pressure may have been a contributing factor,
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Figure 5. Ard furrows from the Roman Iron Age uncovered at Kernavé (a) and Pypliai (b). Photographs by Kuzmickas and Racas.

pushing farmers to extend their cultivation beyond the
most fertile soils.

Additionally, examining local soils and topography can
provide valuable insight into the cultivation strategies
of specific farming communities. Skudeniai presents an
interesting case where isotopic values for both barley
and rye suggest favourable conditions for crop cultiva-
tion, including relatively fertile soils and well-irrigated,
open landscapes. However, archaeobotanical analysis of
2nd-3rd century assemblages at the site reveals a notably
low quantity of rye macrofossils (Vengalis et al. 2022b).
Although the presence of Secale indicates that rye was
cultivated at the site, its minimal proportion compared to
other species suggests that it was grown on a much smaller
scale. Yet the landscape of the site may help explain this
choice. Skudeniai is located on hilly terrain with clayey,
poorly draining soils, which present significant challenges
for the cultivation of winter crops like rye.

The spring thaw, for example, could lead to waterlogging,
which suffocates plant roots by trapping excessive mois-
ture in the soil (Brundza 1948, p. 348). Furthermore, tem-
perature fluctuations could damage the roots of winter
cereals, causing crop failure (Lazauskas 1980, p. 10). Cul-
tivating winter crops in such environments often requires
advanced drainage systems (BoguZas et al. 2013, p. 89)
that were likely unattainable in this period, particularly
before the introduction of the mouldboard plough. Thus,
the low proportion of rye in the Skudeniai archaeobotan-
ical assemblage could be explained by the environmental
and technological limitations resulting in increased risks
for winter crop cultivation. These constraints may also ex-
plain the preference for other crops of the local communi-
ty. Moreover, cases where increasingly poor water drainage
led to site abandonment have been documented elsewhere
in Europe (Stevens and Fuller 2018). It is therefore plau-
sible that similar agricultural challenges may have played
arole in the eventual abandonment of the Skudeniai site.
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6. Agrarian landscape of the Roman Iron
Age

The updated archaeobotanical dataset, combined with
stable isotope measurements and new archaeological find-
ings, offers a refined framework for understanding agri-
culture in Lithuania during the Roman Iron Age. The data
indicates that early 1st millennium AD farming technolo-
gies retained several key characteristics from previous pe-
riods. Intensive, permanent field cultivation remained the
dominant farming method, characterised by arable prac-
tices, continual field management and regular manuring
to replenish soil fertility. To mitigate soil erosion, farmers
employed crop diversity, as demonstrated by the variety
of plants found in the archaeobotanical assemblages. The
crop package included a broad range of cereals, such as
barley, hulled and free-threshing wheat, rye, millet and
oats, alongside pulses like field beans, lentils and peas. Ad-
ditionally, macrofossils of wild plants present in the sam-
ples indicate that portions of farmland were regularly left
fallow and used for animal grazing. This practice served
multiple purposes: providing fodder for livestock, fertilis-
ing the land through animal manure and aiding in the res-
toration of soil quality.

The selection of suitable farmland likely played a key role
in determining settlement locations. Archaeological evi-
dence suggests that permanent fields were situated near
hillforts and farmsteads, providing convenient access and
oversight of crops. These areas were likely chosen to ac-
commodate the farming practices of the Roman Iron Age,
which favoured relatively light, well-irrigated soils. The
hypothesis that heavier, clay-rich soils were cultivated
during this period seems less plausible, particularly given
the lack of archaeological evidence for more advanced
arable technology, such as the mouldboard plough. The
most favourable areas for cultivation were likely situated
on river floodplains with light, sandy soils, regularly en-
riched by alluvial deposits, or near large bodies of water.
Additionally, archaeobotanical and isotopic evidence sug-
gests that these areas were cleared of woodland, creating
open landscapes that were optimal for crop cultivation.

The Roman Iron Age also marked a notable period of agri-
cultural expansion, both spatially and technologically. Ev-
idence of increased human activity and the rapid opening
of the landscape is reflected in pollen records from several
archaeological sites. However, pollen diagrams in Lithu-
ania typically offer only approximate dating for 1st mil-
lennium AD sediments, limiting the precision of off-site
landscape analysis (Minkevic¢ius 2020). That said, the pol-
len record at Juodoniai, which includes a segment directly
dated to the Roman Iron Age (Stanéikaité et al. 2004),
suggests that at least in certain regions of Lithuania, this
opening of the landscape can be tracked. Further research
is needed to confirm these observations more broadly.

The introduction of two new crops — rye and oats — dur-
ing this period represents one of the most significant tech-
nological advances. These additions enabled agriculture to
spread into less favourable and potentially more remote
areas, creating a more diverse cultivation cycle. The rise
in deforestation reflected in the pollen record likely corre-
lates with this agricultural expansion, particularly as rye,
a hardy autumn-sown crop, could have been cultivated in
swiddens using extensive, low-labour farming techniques
in some cases. This shift in crop species, combined with
the proximity of farmland to settlements, contributed to
the development of a more complex ‘infield-outfield’ cul-
tivation system. This model, with its intensively farmed
permanent fields near settlements and more distant, less
frequently cultivated lands, helped optimise the use of
available resources (Christensen 1978; Grabowski 2013).
The introduction of rye, in particular, facilitated more ef-
ficient labour distribution. As an autumn-sown crop, rye
allowed farmers to stagger their workload across seasons,
leading to better-organised labour practices while simul-
taneously boosting agricultural output.

A key characteristic of the agricultural landscape dur-
ing the Roman Iron Age was the diversity in farming
approaches. While certain sites, like Bak$iai, Lieporiai
and Vilunai, exhibit the use of the infield-outfield farm-
ing model, other communities seem to have significantly
deviated from this system. Although spatial expansion is
often considered one of the defining features of the pe-
riod, it appears to have played a secondary role compared
to local adaptations, environmental challenges and social
necessities. In some cases, nearby farmlands may have suf-
ficed, but the expansion into more distant areas with poor
soil quality was likely driven by the need to increase crop
yields to feed a growing population.

Adaptations in farming strategies can also be seen in the
range of cultivated crops. Avoiding agricultural failure is
crucial for subsistence-based societies, and one of the key
ways to build resilience is through crop diversification
(Fuller and Lucas 2017). This strategy is clearly reflected
in the Roman Iron Age crop package, which included a
wide variety of cereals and pulses, alongside the introduc-
tion of new species more tolerant of suboptimal soil and
climatic conditions. Despite these efforts, success was not
guaranteed, as evidenced by sites such as Skudeniai, where
environmental challenges may have limited agricultural
productivity, and Bilioniai, where cultural factors seem to
have played a role. Nevertheless, the agricultural strategies
of this period were designed to improve adaptability and
resilience across varied environments. At the same time,
these strategies aimed at territorial expansion and the
more efficient organisation of labour, both of which were
key to ensuring the sustainability of communities during
the Roman Iron Age.
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Conclusions

The dataset presented in this study identifies important
agricultural innovations used by Roman Iron Age farm-
ers in Lithuania. These include the introduction of rye and
oats as new crops and the adoption of the infield-outfield
cultivation system. In this system, permanent fields were
located on open, well-irrigated land near settlements,
while more distant areas were used for swidden cultiva-
tion. This diversified strategy aimed to improve agricul-
tural efficiency and enhance the adaptability of farming
communities to different environmental conditions.

The updated framework offers new opportunities to ex-
plore regional settlement patterns and agricultural prac-
tices during the Roman Iron Age. It also provides a basis
for analysing the economic choices of individual farming
communities at specific sites. However, significant limita-
tions remain, such as the limited evidence of agricultural
tools, the lack of directly dated pollen records, and insuf-
ficient analysis of isotopic variation between crop species.
Therefore, further research into these aspects is essential
to gain a deeper and more nuanced understanding of Ro-
man Iron Age agriculture through the integration of ar-
chaeological, isotopic and environmental data.
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Prisitaikymas ir atsparumas:
zemdirbystés praktikos Lietuvoje
roméniskuoju laikotarpiu

Karolis Minkevicius, Rokas Vengalis,
Giedré Pili¢iauskiené, Elena Pranckénaité,
Justinas Racas, Dalia Kisieliené

Santrauka

Priesistorinés Zemdirbystés tyrimuose roméniskasis lai-
kotarpis (I-IV a.) issiskiria staigiais ir ryskiais poky¢iais,
pasireiskianciais bendru zemés tkio suaktyvéjimu, be-
miskiy ploty plétra ir naujy rasiy - rugiy ir avizy - kul-
tivavimu. vairGs $io laikotarpio Zemdirbystés aspektai
Lietuvos archeologijoje analizuojami jau nuo tarpukario,

taciau dél archeobotaninés ir archeologinés medziagos
fragmentiskumo, radiometriniy ir gamtinés aplinkos tyri-
my duomeny trikumo tikslesnis $io laikotarpio agrarinio
krastovaizdzio vaizdas islieka mazai pazjstamas.

Vis délto pastaraisiais metais Lietuvoje suaktyvéjus Zem-
dirbystés raidos tyrimams, atsiveria galimybé detaliau pa-
zvelgti | pagrindinius roméniskojo laikotarpio Zemés tkio
bruozus — paséliy rasis, akininkavimo strategijas, Zem-
dirbystés technologijas ir agrarinés veiklos jtakg gyvena-
majai aplinkai. Bendra naujos ir ankstesniy tyrimy metu
surinktos medziagos archeobotaniné analizé kartu su ra-
dioanglies datavimu bei stabiliyjy anglies ir azoto izotopy
tyrimais leidzia jvairius Zemés akio aspektus analizuoti
remiantis tiesioginiais duomenimis.

Tyrime analizuoti ir apibendrinti duomenys i§ 12 romé-
niskojo laikotarpio gyvenvieciy — Aukstadvario, Baksiy,
Bilioniy, Birs¢iy, Gedimino kalno, Kernavés, Lieporiy,
Naukaimio, Pypliy, Skudeniy, Veliuonos ir Viliny. Ar-
cheobotaninés analizés ir AMS "C datavimo rezultatai
rodo, kad I takstantmetyje pr. Kr. pagrindine zemés akio
kultara isliko mieziai (1, 2 pav.). Sory reik§mé gerokai su-
menko, uzleisdama vieta naujiems augalams - rugiams,
Lietuvoje pradétiems auginti apie I-II a. po Kr. (1, 2 lent.).
Kartu auginta nemazai skirtingy rasiy kvieciy - Triticum
aestivum / durum, Tr. dicoccon ir Tr. spelta. Maziau - avi-
zy, kurios taip pat imtos kultivuoti laikotarpio pradzioje.
Ankstiniy kultary - zirniy, pupy, lesiy - auginta tik nedi-
deliais kiekiais.

Azoto (8"N) ir anglies (§"°C) izotopy tyrimai rodo, kad
paséliai daugiausia auginti atviruose, gerai drékinamuo-
se, organinés kilmés azotu (greiciausiai — guvuliy méslu)
trestuose plotuose (3, 4 pav., 3 lent.). Papildomos infor-
macijos suteikia Kernavéje ir Pypliuose rastos arimo vagos
(5 pav.), leidzianc¢ios manyti, kad $iuo laikotarpiu tinka-
miausios kultivuoti vietos galéjo buti smélinguose upiy
sléniuose ar uzliejamose pievose, pasizyminciose lengvai
jdirbamomis, tac¢iau pakankamai derlingomis dirvomis.
Izotopy matavimai taip pat rodo, kad tresiamy dirvy der-
lingumas laipsniskai augo. Vis délto Bilioniy ir Skudeniy
pavyzdziai leidzia jtarti, kad pavieniais atvejais Zemdirbiy
pastangos galéjo baigtis ir nesékmingai.

Baksiy, Lieporiy ir Vilany medziaga iliustruoja, kad ats-
kirose vietose galéjo buti taikoma misrios zemdirbystés
strategija. Cia rugiai auginti atskirai nuo kity kultiiry -
sausesnése, tankiau apaugusiose ir ne tokiose derlingose
vietose. Tikétina, kad tai gali biiti siejama su Siaurés Euro-
pos istorinéje, archeologinéje ir etnografinéje medziagoje
zinomu gretimy-nutolusiy lauky sistemos taikymu, kai
ar¢iau sodyby esantys plotai yra nuolat tresiami ir prizia-
rimi, o atokiau esantys gamtiniai iStekliai eikvojami eks-
tensyviau. Tokiu atveju daugiau priezitros reikalaujantys
augalai kultivuoti netoli gyvenvieciy, o rugiai, kaip daug
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atsparesné ir ne tokia reikli kultiira, galéjo biti séjami spe-
cialiai jrengtuose lydymuose.

Turimi tyrimy duomenys leidzia teigti, kad j roménigko-
jo laikotarpio gyvenamaja aplinkg reikéty zvelgti kaip j
gana skirtingy agrariniy krastovaizdziy visumg, kurioje
atsispindi tiek santykinai paprasto, tiek ir gana sudétin-
go tkininkavimo strategijos. Viena vertus, pagrindiné $io
laikotarpio Zemés ukio veikla gali buti siejama su panasia
gamtine aplinka - $alia sodybvieciy buvusiomis atviro-
mis, uzliejamomis pievomis ir erdvine bei technologine
zemdirbystés plétra. Antra vertus, tiek galimy nesékmiy
atvejai, tiek ir pati Zemdirbystés strategijy jvairové rodo
aktyvius roméniskojo laikotarpio Zemdirbiy veiksmus,
siekiant didinti gamybinio akio atsparumg aplinkos po-
veikiui, prisitaikyma prie vietos salygy ir galimy gamtiniy
issukiy.
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