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Abstract
Archaeobotany is the study of relationships between humans and the plant world
in the past based on the analysis of plant remains preserved at archaeological sites.
ese studies provide us an opportunity to elucidate the history of farming
economy based on transformations of plants and the natural environment caused
by human activities. e present review aims to track the history of development
of archaeobotanical studies in Poland, which have influenced our contemporary
way of perceiving the past, as well as to present the selected and most important
achievements in this field. Specifically, we emphasize the enormous contribution
of Polish studies to broadening our understanding of the botanical past of Europe
and the world. To the best of our knowledge, this work represents the first
comprehensive attempt to summarize over a hundred-year-old activity of
archaeobotanists in Poland.
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1. Introduction

Plants create favorable conditions for the settlement of humans, thereby significantly
impacting the lifestyle of human communities. Owing to their properties, plants play
important economic roles and have always been used by man for various purposes.
For instance, plants serve as a source of food for humans and animals and can be
used for the production of medicaments, dyes, cosmetics, and clothes. Moreover,
plants are used in the construction of buildings and manufacturing of various
equipment. Finally, plants are used as fuel material. Humans have always been
dependent on the natural environment, and consequently, on the world of plants,
which is particularly true with regard to the past. Since the ancient times, humans
have utilized whatever the nature could deliver. Simultaneously, while adapting to
the surroundings, humans induced, intentionally or not, changes in the natural
vegetation of the regions they lived. At a certain stage of cultural development,
humans started cultivating selected plants, leading to their domestication and,
therefore, driving the speciation of crops and the expansion of farming, in general.
Within the interest of archaeobotany, the history of plant use, emergence of crop
species and their worldwide spread, and anthropogenic impacts on the environment
can be reconstructed based on fossil discoveries at archaeological sites. To this end,
the present review aims to present an overview of the history of development of
archaeobotanical studies in Poland. Moreover, we characterize the most important
and interesting achievements in this field.
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2. Archaeobotany – The Scope of Studies

e major goal of archaeobotanical studies is to recognize the past mutual
relationships between humans and plants based on the analysis of plant remains
preserved at archaeological sites (Jacomet & Kreuz, 1999; Lityńska-Zając &
Wasylikowa, 2005; Pearsall, 2000; Wasylikowa, 1994). Specifics of the plant material
under study, contrary to other fossil flora, result from its direct connection with the
human history and culture. Plant remains are collected from archaeological features
or layers during archaeological excavations. e number and type of botanical
materials preserved at a single site are the resultant of a set of depositional and
postdepositional factors. ey have a great impact on their conservation and
survival until the present. e most significant of these factors are the manner of
occurrence of plants in the environment, methods of their utilization and storage by
humans in the past, natural properties of plants themselves or their parts that allow
their preservation at a given site, and finally, the conservatory conditions of the given
sediments. Consequently, plant materials preserved at particular archaeological sites
are only a fragmentary reflection of the past reality.
Plant remains encountered within archaeological features and layers include fruits
and seeds, wood, vegetative parts of plants, phytoliths, pollen grains, and spores
(Jacomet & Kreuz, 1999; Lityńska-Zając & Wasylikowa, 2005; Pearsall, 2000).
ese remains occur in various states of preservation. ey can be charred,
mineralized, waterlogged, or dried. At many archaeological sites, in addition to the
direct remains of plants, their imprints on daub or pottery are found (i.a., Gluza,
1971; Lityńska-Zając & Wasylikowa, 2005; Moskal-del Hoyo et al., 2017;
Wasylikowa, 1994). Moreover, indirect evidence of plant utilization, such as wood
preserved in the form of so-called postholes, is discovered at many archaeological
sites (e.g., Czekaj-Zastawny, 2014).
e major objective of archaeobotany is to collect source material and gather factual
data on the occurrence of plants in the past ages. Archaeobotanical studies unveil
fundamental source information on plant remains at archaeological sites from the
Paleolithic to Modern times. To evaluate plant materials preserved at archaeological
sites, the context of a certain find must be properly assessed, which enables the
application of appropriate research procedures and, consequently, accurate
interpretation of the roles of plants in everyday life of ancient societies (e.g., deposits
in storage pits, see Bieniek, 1999; or finds of objects in graves, see Latałowa, 1994a;
Moskal-del Hoyo & Badal, 2009). Being rich in quality and abundant in quantity,
plant sources allow palaeoecological reconstructions (e.g., Latałowa, 1999a, 1999b;
Moskal-del Hoyo, 2021).

3. History of Development of Archaeobotanical Studies in Poland

e scientific documentation in 1920 by Aniela Kozłowska (1898–1981) is
considered the first publication in the scope of archaeobotany. e article described
remains of cereals from the Neolithic found in the Górna Cave in the Ogrojec Rocks
of Ojców (Kozłowska, 1921a, 1921b). is discovery was reported as early as 1904 by
Stanisław Jan Czarnowski in the journal Gazeta Rolnicza (Dzięczkowski, 1998).
However, this was not the first publication related to subfossil plant materials from
the Polish territory. In this context, floras uncovered at some archaeological sites of
various cultural affiliations, such as those in Strzegom, Popęszyce, Wrocław, and
Ostrowiszki, can be named (quote according to Burchardówna, 1953). Moreover, a
significant amount of data on wooden objects was gathered from sites in
northeastern Poland (Rossius, 1933).
Nevertheless, Józef Rostafiński (1850–1928) should be considered the pioneer of
archaeobotanical studies in Poland, who reported on his own investigations of plant
specimens found while unwrapping the Peruvian mummies donated to the Polish
Academy of Arts and Sciences by Władysław Kluger. Among these, he found
remains of maize, including pieces of a cake. His discussions were presented at the
meeting of the Faculty of Mathematics and Natural Sciences of the Polish Academy
of Arts and Sciences and published as a major thesis in 1877 (Zemanek, 2000).
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Furthermore, there have been limited studies on flora retrieved from archaeological
sites excavated in the 1920s and 1930s. Specifically, plant remains, mostly cereals,
from the territory of Lithuania have been described (Matlakówna, 1925). Swederski
(1925) addressed investigations on plant remains from Lithuania and Lesser Poland.
Meanwhile, Zabłocki and Żurowski (1932) and Seild (1936) described the finds of
field gromwell supplies from the Neolithic and Bronze Age sites. In another article,
Moldenhawer (1939) discussed the finds of cereals and herbaceous plants at an Early
Medieval site in Ostrów Tumski in Poznań. Nevertheless, the most important
archaeobotanical achievements of the interwar period include the elaborations
published by Jaroń, dedicated to plants obtained from the fortress of the Lusatian
culture in Biskupin (Jaroń, 1938) and a Medieval settlement in Gniezno (Jaroń,
1939).
During the postwar period, a series of articles presenting finds from individual
archaeological sites appeared, which extended our knowledge of plants in the past
ages. At present, the database of described plant materials includes finds from
approximately 1,000 archaeological sites of various chronologies. In this respect, of
particular importance are articles by Melania Klichowska, who analyzed plant
materials from multiple archaeological sites. is comprehensive set of elaborations
is indeed an important data source, which remains valid even today (see Klichowska,
1953, 1956, 1961, 1964, 1969, 1970, 1972, 1977, 1986, 1989). Investigations by many
other scholars have extended the source database of plant remains in the past
(e.g., given in the chronological order, Lechnicki, 1955; Moldenhawer, 1959; Kościk,
1963; Orlicz, 1967; Wieserowa, 1967; Giżbert, 1969; Kosina, 1977; Wasylikowa,
1978a, 1978b; Czeczuga & Kossacka, 1981; Gluza, 1983–1984; Madeyska, 1984;
Latałowa, 1994a, 1998; Bieniek, 1999; Tomczyńska & Wasylikowa, 1999; Koszałka,
2000; Lityńska-Zając, 2002; Badura, 2003; Strzelczyk, 2003; Sady, 2015).
e history of development of archaeobotany encompasses not only the increase in
the number of investigated sites alone but also the advances in research techniques.
Contrary to early studies of plant remains that focused on fruits and seeds as well as
wood, pollen analysis was introduced in the 1970s, which aided the botanical
recognition of archaeological layers and features (Wasylikowa et al., 2005).
e theory of application of this method is addressed in a few handbooks (Dimbleby,
1985; Jacomet & Kreuz, 1999; Latałowa, 2003; Pearsall, 2000; Wasylikowa, 2005).
Pollen analysis was applied in the investigation of traces of Neolithic ploughing in
Kuyavia (Dąbrowski, 1971), Slavonic barrows in the Białowieża Forest
(Borowik-Dąbrowska, 1976), and specific sources, such as coprolites, from the Early
Iron Age (analysis performed by K. Wasylikowa in Kowalski et al., 1976). Since the
late 1990s, the scope of application of palynology in archaeological investigations has
substantially broadened. Specifically, palynology was applied in studies of burial pits
and crypts (analysis performed by A. M. Noryśkiewicz in Jarosińska et al., 2019;
Makohonienko, 2000; Makohonienko et al., 1998a, 1998b), fortress embankments
(Makohonienko, 1998), moat filling (Kittel et al., 2018; Makohonienko, 2014;
Schubert & Makohonienko, 2000), flax and hemp soakers (palynological analysis by
A. Wacnik and analysis of macroscopic plant remains by A. Mueller-Bieniek and
R. Stachowicz-Rybka in Kittel et al., 2014), and prehistoric wells (analysis performed
by D. Nalepka in Papiernik et al., 2017). In addition, palynology was applied in the
investigations of cultural layers at Mesolithic sites in Chwalim (Wasylikowa, 1993a),
Bolków in Wkrzańska Forest (Latałowa, 1994b), Śmieły in Kuyavia (Makohonienko
et al., in press), and sediments of a unique Palaeolithic site of Neanderthals in the
Stajnia Cave (analysis performed by H. Winter in Żarski et al., 2017). Furthermore,
palynology can be applied in studies of architectural instalments, such as the
Renaissance gardens on Wawel Hill (Nalepka, 2009) or the relics of Palatium of the
First Piasts in Ostrów Lednicki, which are some of the oldest stone architectures
known from the Polish territory (Makohonienko, 2020).
Numerous archaeobotanical studies have investigated wood remains preserved at
archaeological sites (e.g., Gierasimow, 1963; Gluza et al., 1988; Moskal-del Hoyo,
2021; Wasylikowa et al., 1992). Most works address fuel wood used in ancient
households, while some are dedicated to the utilization of wood at funeral rites
(e.g., Moskal-del Hoyo, 2012; Stępnik, 2001). Diverse wooden everyday use objects
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from the Medieval Period have also been discovered, indicating that humans
selected a particular species or, at least, the type of wood for making an intended
piece of equipment (Cywa, 2018; Cywa et al., 2018; Stępnik, 1996).
In the 1990s, investigations on storage tissues begun, focusing on the analysis of
plant materials obtained from bulbs and rhizomes, which were likely collected by
humans for consumption (Kubiak-Martens, 2005; Wasylikowa et al., 2005).
is method was employed for analyzing plant materials preserved at a site in
Całowanie (Kubiak-Martens & Tobolski, 2014). e only study of phytoliths
(Piperno, 1988, 2006; Polcyn et al., 2005) is based on materials gathered from a site
of the Funnel Beaker culture in Mogiła Stradowska (Polcyn et al., 1999). Of note,
however, the very first attempts in this direction were made as early as the interwar
period by Swederski (1925), who microscopically observed the structure of “silica
skeletons” in fruits of various plants (Lityńska-Zając & Wasylikowa, 2005). Recent
studies used stable carbon and nitrogen isotopes (Bogaard et al., 2013, 2016; Styring
et al., 2014a, 2014b) for the reconstruction of cultivation conditions and modeling of
paleo-diets of humans in Poland (Goslar et al., 2017; Mueller-Bieniek et al., 2019).
Archaeobotanical studies at different archaeological sites, particularly dry and
marshy sites, varied in terms of habitat and plant communities. Investigations on
underwater cultural sediments were initiated by Tobolski (1989) and continued by
Polcyn (1991, 2003) in the surroundings of Early Medieval bridges and dikes on the
Lednica Lake and in the fossil lake of Giecz. Further, underwater cultural deposits in
an Early Medieval harbor sunken to the bottom of the Puck Bay (Latałowa &
Badura, 1998; Pomian et al., 2000) and Early Medieval sites on lake islands in the
Lubusz Land (Badura & Noryśkiewicz, 2020) were explored.

4. Achievements of Polish Botanists Overseas

Scientific experience of Polish archaeobotanists has been appreciated in
investigations conducted abroad during both national and foreign expeditions.
One of the continents where the Polish scholars have made the most important
contributions is Africa. e greatest number of archaeobotanists were or remain
associated with field work in the Egyptian territory. In this regard, the most
significant are the achievements of a Polish-American archaeological expedition,
named Combined Prehistoric Expedition, which was, at some point, headed by Fred
Wendorf and Romuald Schild, succeeded by Michał Kobusiewicz and Jacek
Kabaciński (see Wasylikowa & Lityńska-Zając, 2012). From the Late Palaeolithic
complex of sites in Wadi Kubbaniya, near Aswan, abundant plant materials were
retrieved and identified as bulbs of Cyperus rotundus and Scirpus tuberosus, most
likely collected for consumption (Hillman et al., 1989), and as wood of Tamarix sp.,
probably utilized as fuel (Tomczyńska, 1989). Successive archaeological
investigations in southern Egypt, including Nabta Playa, revealed several campsites
occupied by nomadic Epipalaeolithic and Neolithic communities, who gathered
numerous plants for consumption, among other purposes. In particular, numerous
caryopses of sorghum (Soghum bicolor ssp. arundinaceum) were found in features
dated ca. 8,000 bp (e.g., Kubiak-Martens & Wasylikowa, 1994; Wasylikowa, 1997).
Multidisciplinary analyses of this material revealed that the preserved specimens
exhibited properties typical of a wild plant, which is a discovery of great importance
for recognition of the history of domestication of sorghum (Wasylikowa, 1997;
Wasylikowa & Lityńska-Zając, 2012, and literature quoted there). In the discussed
region of the Western Desert, the exploration of graves uncovered at the cemetery in
Gebel Ramlah, where numerous charcoals were preserved, perhaps for funeral rites
(Lityńska-Zając, 2010), is noteworthy. Charcoals in similar context were also found
at a campsite in Bargat El-Shab. From this complex, a considerable number of fruits
and seeds of utilitarian wild plants, including sorghum, and charcoals, mainly of
tamarisk and acacia, deposited within hearths, were discovered. Qualitative and
quantitative abundance of plant remains built the foundation for the reconstruction
of local vegetation growing around a palaeolake (Bobrowski et al., 2020). Another
interesting discovery was made at the predynastic site in Tell el-Farkha, situated in
the Nile delta. At this site, fragments of grains as well as husks of emmer (Triticum
dicoccon) and two-row barley (Hordeum vulgare) were found in an uncovered tub,
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together with a few remains of darnel (Lolium cf. temulentum). Detailed botanical
and physicochemical analyses suggested that the discovered substances were the
remains of beer (Kubiak-Martens & Langer, 2008).
Sudan is another region where many investigations have been conducted.
For instance, Klichowska (1984a) studied plant imprints preserved on fragments of
Neolithic pottery from a site near Kadero. Subsequently, Kubiak-Martens continued
botanical research in this region (Kubiak-Martens, 2011). In recent years, Polish
scholars have undertaken archaeobotanical investigations in Sudan, in the region of
the fourth cataract of the Nile River. In Wadi Umm Rahau, relics were encountered
at a campsite dated to the Napatan Period, with traces of goat/sheep pens, within
which remains of a few plants, including Panicum turgidum, Arnebia hispidissima,
Citrullus colocynthis, and plants of the Cyperaceae family, were preserved, which
were most likely used by humans as animal fodder (Badura, 2012). Recently, results
from the Khor Shambat site were published (Dunne et al., 2021). Notably, Krystyna
Wasylikowa studied abundant plant materials preserved at two rock shelter sites,
namely the Epipalaeolithic Ti-n-Torha and Two Caves and Neolithic Uan
Muhuggiag, located in the Acacus Mountains of SW Libya (Wasylikowa, 1992,
1993b). Moreover, in recent years, Polish archaeobotanists have been involved in the
field work of Polish archaeological expeditions in the territories of Lebanon (Badura
et al., 2016) and Georgia (Hamburg et al., 2019), among others.
Currently, Polish botanists are actively engaged in the description of plant materials
gathered during various European expeditions. Amongst these, works on materials
of various ages obtained in Slovakia (e.g., Lityńska-Zając, 1995, 1998; Lityńska-Zając
et al., 2008; Moskal-del Hoyo et al., 2015) and Greece (Moskal-del Hoyo & Ntinou,
2017) as well as materials dated to the Neolithic from Hungary (Moskal-del Hoyo,
2013; Moskal-del Hoyo et al., 2018; Nagy et al., 2014), Bronze Age from Ukraine
(Stępnik et al., 2017) and Cyprus (Fischer & Bürge, 2019, Appendix 2), Iron Age
from Denmark (Kofel et al., 2017), or the Early Medieval chronology from Latvia
(Brown et al., 2017) and Spain (Lityńska-Zając & Rębkowski, 2020), are remarkable.

5. Overview of Selected Archaeobotanical Research Topics

As mentioned above, archaeobotany is a relatively young discipline of science. At the
early stages of its development, only a small group of Polish botanists and
archaeologists undertook studies in this direction. In recent years, the situation has
improved slightly. Nevertheless, the achievements in this field must be considered
significant and are discussed below in the context of some leading topics.

5.1. Structure of Crops in the Territory of Poland

e first and foremost topic of archaeobotanical studies is the identification of plants
cultivated by ancient human communities. is topic is of great importance from the
viewpoint of both botanical and archaeological investigations. While the former
discipline revealed the history of emergence and spread of species, the latter
provided information on the availability of food, which is fundamental to the
existence of human groups. Collection of qualitative data from specific sites
facilitated increasingly extensive studies of cereals, legumes, vegetables, fiber and
oilseed plants, spices, and fruit-bearing trees and shrubs. However, quantitative data
(number of specimens) remain insufficient to recreate the role played by each species
in ancient farming. When considering quantity alone, only finds of similar nature,
such as stored crop or remains within a features or cultural layer, can be compared
(Lityńska-Zając & Wasylikowa, 2005). In archaeobotany, the term of “crop structure”
is employed to evaluate the role of particular crop species. is term refers to the
current agriculture and is used to help allocate the data obtained from certain
archaeological sites within an appropriate temporal and spatial perspective
(Lityńska-Zając & Wasylikowa, 2005). Crop structure can be recreated at various
levels, namely, for an individual site, for a given chronological and cultural unit,
or for a selected region with various chronological intervals.
Klichowska (1972) first presented the reconstruction of crop structure at various
sites in northwestern Poland. Successive studies revealed differences in terms of
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quantity and quality across specific cereal species from various sites dated to the
Neolithic (Klichowska, 1975), to the Bronze Age and Early Iron Age (Klichowska,
1984b) throughout the territory of Poland. e source database of cultivated plants
and some utilitarian plant species found at sites in East-Central Europe, including
Poland, was broad and diverse (Wasylikowa, 1984; Wasylikowa et al., 1991).
ese comparisons covered all chronological periods and presented quantitative
relationships of particular crop species. In addition, the most significant findings
related to other plants in natural habitats were highlighted. e most recent
summaries referring to the structure of Neolithic crops focused on Kuyavia (Bieniek,
2002, 2007), Lesser Poland, Lower Silesia (Lityńska-Zając, 2007), and other regions
of Poland (Nowak et al., 2020).
Certainly, the viewpoints on “crop structure” depend on the contemporary state of
our knowledge and can never be considered ultimate. is has been proven, for
instance, by studies on common millet (Panicum miliaceum). Until recently, this
species was assumed to have been in use since the beginning of the Neolithic only in
few regions of Europe (e.g., Poland, Germany, Ukraine, and Moldavia).
Subsequently, during the Late Neolithic and then during the Early and Middle
Bronze Age, common millet likely covered more or less the entire Europe, although
its significance in general was rather inferior to that of other cereals (Lityńska-Zając
& Wasylikowa, 2005; Zohary et al., 2012). However, dating of particular caryopses of
P. miliaceum revealed that the remains of this species within Neolithic features were
younger than indicated by the archaeological structures (Filipović et al., 2020;
Motuzaite-Matuzeviciute et al., 2013). e presence of common millet diaspores
within Neolithic features was most likely due to the secondary contamination of
plant materials, which is probable at multicultural sites.

5.2. Reconstruction of the Natural Environment and Use of Plants in
Historical Towns

Historical urban centers have always been at the core of interest of scholars,
including archaeobotanists. In Poland, Władysław Szafer pioneered botanical studies
on materials obtained from historical towns by analyzing plant remains from
archaeological excavations in Kraków as early as the 1930s (Zemanek & Wasylikowa,
1996). In 1939, similar elaborations were published by Konstanty Moldenhawer for
Ostrów Tumski in Poznań (Moldenhawer, 1939) and by Bronisław Jaroń for Gniezno
(Jaroń, 1939). ese publications were based on the identification of macroscopic
remains, and these are considered an extremely important data source even today.
ese analyses focused, for the first time, on plant-based economy at the beginning
of both these urban centers.
World War II ceased the development of all scientific fields. Nevertheless, shortly
aer its end, archaeologists resumed investigations of urban sites. Exploiting the
opportunities provided by the reconstruction of destroyed towns, archaeobotanical
studies were undertaken in Kraków (i.a., Giżbert, 1960; Gluza, 1970; Klichowska,
1956, 1964; Wasylikowa, 1965, 1978a, 1978b; Wieserowa, 1979), Gdańsk (i.a.,
Lechnicki, 1955; Lechnicki et al., 1961) and Poznań (Dymaczewski, 1961;
Niesiołowska et al., 1960), among others. Small elaborations were published from
Szczecin (Klichowska, 1960) or Wolin (Klichowska, 1957, 1961). Most of these
papers described the remains of utilitarian plants from the Early Medieval stages of
development of these towns. Kraków was one of the first archaeobotanical case
studies in which novel approaches, such as palynological, xylological, or moss
analyses, were employed (Karczmarz, 1979; Wasylikowa, 1978a, 1978b, 1991).
Unfortunately, for a great majority of sites, only small publications are available,
covering merely lists of taxa without any additional specific information on research
methods. Notwithstanding, these are considered an invaluable data source.
e 1990s and modern times mark the periods of intensification of archaeological
works in most of the towns in Poland due the reconstruction and modernization of
their infrastructure. is offered researchers a great opportunity to undertake
systematic studies of plant materials using various types of analysis and based on a
concept shared among archaeologists, historians, and archaeobotanists. For instance,
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in the 1990s, an Early Medieval harbor in Wolin was subjected to extensive research,
with a major role played by Polish archaeobotanists (Latałowa, 1997, 1999a, 1999b;
Latałowa et al., 1995). e studied harbor was significant in that it stimulated the
development of the town itself in successive periods. Archaeobotanical studies
conducted at the time not only furthered our knowledge of the botanical past of
Kraków (i.a., Mueller-Bieniek, 2012), Poznań (Koszałka, 2005a, 2005b, 2008), or
Gdańsk (i.a., Badura, 2011; Święta-Musznicka & Latałowa, 2016; Święta-Musznicka
et al., 2011) but also revealed massive information on other towns, including
Kołobrzeg (i.a., Badura, 2000, 2016; Latałowa et al., 2003), Elbląg (i.a., Badura et al.,
2004; Jarosińska, 2004; Latałowa et al., 2003), Gniezno (Koszałka, 2000;
Makohonienko, Kara, & Koszałka, 2011), Wrocław (Kosina, 1977, 1995; Sady, 2018),
Lublin (Sady-Bugajska, 2020), and many more small yet extremely important
historical urban centers, such as the Medieval towns Puck (Maciejewska et al., 2020;
Pińska & Badura, 2017) or Tczew (Pluskowski et al., 2019) in northern Poland and
Gliwice in the south (Sady, 2016a, 2016b, 2016c), among others.
Archaeobotanical studies conducted in Polish towns and cities shed light on two
significant topics: use of plants (human diet, medical treatments, and trade) and
reconstruction of ecological conditions of the local environment. e former is
consistent with research trends in Europe and served as the basis for more
comprehensive comparisons at a much greater scale. is is well exemplified by the
data collected from Gdańsk, Kołobrzeg, and Elbląg, which could be discussed
against the background of archaeobotanical results from other Hanseatic centers in
Europe (e.g., Latałowa et al., 2007, 2009). ese data confirmed a significant regional
differentiation in dietary customs of people living in the towns of northern Europe.
Materials from Gdańsk, Elbląg, and Kołobrzeg indicate, beyond any doubts, that
between the fourteenth and seventeenth centuries, imported goods were present on
the tables of the rich and were also available to moderately wealthy citizens, and the
diet itself was diversified and rich in various species of fruits, in particular.
e occurrence of utilitarian plants in towns has been noted in extremely valuable
written sources. Nevertheless, only aer comparing the information in historical
documents with the list of taxa identified based on materials gathered from
archaeological sites, more coherent cognitive results can be obtained, which in turn
can allow for a more comprehensive assessment of the roles played by plants in
everyday life of ancient communities. Such studies have been conducted at large
urban centers, including Kraków (Zemanek & Wasylikowa, 1996), Gdańsk, Elbląg,
and Malbork (Badura et al., 2015).
An interesting way of interpretation of data referring to plants of both utilitarian and
specific economic significance was presented for Kraków. In this case study,
advanced statistical methods were employed, which are very rarely encountered in
archaeobotanical elaborations of urban sites (Mueller-Bieniek & Walanus, 2012).
ese methods proved the distinctiveness of one of the areas under investigations.
Interestingly, statistical analysis of the composition of samples in terms of
occurrence of crops and allegedly cultivated species revealed the distinctiveness of
the latter, the diasporas of which could have mostly been the remains of wild plants
(i.a., carrots or oregano). Furthermore, these plants delivered a surprising find of
diasporas of cultivated (and imported) fig. Moreover, an interesting connection of
oilseed (flax, hemp, and rapeseed), flavoring (hop), and stone fruit plants with the
Late Medieval wooden buildings in the northwestern part of the Main Market was
revealed. Undoubtedly, this manner of data presentation is extremely valuable from
the viewpoint of archaeology and sociotopography of ancient towns.
e current archaeobotanical studies of Polish towns and cities complement the
archaeological data with regard to settlement conditions in the earliest extent in a
manner which is rarely encountered in European research. e cooperation between
archaeobotanists and palaeoecologists has resulted in the emergence of studies
addressing the transformation of the environment and development of cultural
landscapes starting from the very beginnings of a human settlement in a given
region, through the early urban settlements, until the Industrial Epoch. e first
works of this sort were conducted for Kraków, providing the basis for drawing
conclusions on the nature of vegetation within the city boundaries and its wider
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surroundings (i.a., Trzcińska-Tacik & Wieserowa, 1976; Wasylikowa, 1991).
Subsequently, the environmental conditions for Gniezno (Makohonienko, Kara, &
Koszałka, 2011) and Poznań (Makohonienko, Makowiecki, et al., 2011) were
illustrated. e most recent publication in this context focused on Gdańsk
(Święta-Musznicka, Badura, Jarosińska, & Latałowa, 2021; Święta-Musznicka,
Badura, Pędziszewska, & Latałowa, 2021). Comparison of palaeoecological data
obtained from sites in various parts of the present city indicated gradual
transformation in the natural environment, as confirmed by the multistage process
of formation of this Medieval agglomeration. Economic pressure and demographic
development resulted in the growth of trophic level of terrestrial habitats, which in
turn stimulated the expansion of abundant anthropogenic vegetation. In habitats
created by humans across all districts of the city, plant communities with
predominant apophytes typical of riverine habitats, floodplain grasses, and
nitrophilous scrubs developed. is great diversification of anthropogenic vegetation
in the twelh and thirteenth centuries is attributed to climatic changes that fostered
the expansion of thermophilic archaeophytes as well as the introduction of new
cultivated species into local gardens.

5.3. Phytosociology and Autecology in Environmental and Economic
Interpretations

e development of archaeobotany and continuous progress in the recognition of an
increasing number of wild herbaceous plant species preserved at specific
archaeological sites of various chronologies prompted attempts at palaeoecological
interpretations of these materials, consistent with European research trend at the
time (e.g., Willerding, 1979, 1986). Importantly, however, as early as the interwar
period, Polish botanists interpreted the findings of herbaceous plants from an
ecological perspective. is approach was adopted for the presentation of plant
materials preserved in Biskupin (Jaroń, 1938) and Gniezno (Jaroń, 1939). In the
former publication, Jaroń (1938) distinguished and described crop field weeds,
ruderal plants, and species from natural communities, including those originating
from (i) forests; (ii) brushwoods; (iii) meadows; (iv) pastures, roadsides, and sands;
and (v) swamps and waters. Subsequently, Giżbert (1971) discussed the roles of
weeds in archaeological finds.
In a more recent approach, employed since the 1970s for the interpretation of plant
materials, the phytosociological and autecological methods were used based on
ecological indices introduced by Ellenberg (1950, 1974) and Zarzycki (Zarzycki,
1984; Zarzycki et al., 2002). e application of these methods is in accordance with
the principle of geological actualism (Lityńska-Zając & Wasylikowa, 2005), which in
simple terms allows for determining the course of ancient processes based on
contemporary observations. eoretical assumptions for economic and ecological
interpretations based on the finds of wild herbaceous plant remains, lying together
with the remains of cultivated plants in storage pits or granaries of other types or
dispersed within archaeological layers or features, were presented (Lityńska-Zając,
2005; Lityńska-Zając & Wasylikowa, 2005; Wasylikowa, 1981, 1983). Further, the
above-mentioned methods were applied for the examination of botanical materials
gathered from specific archaeological sites. Among these, Early and Late Medieval
sources from many sites quoted above (Badura, 2011; Maciejewska et al., 2020;
Wasylikowa, 1978a, 1983; Wieserowa, 1979), materials from a site of the Lengyel
culture in Kraków-Nowa Huta Mogiła 62 (Gluza, 1983–1984), and materials from
site of the Roman Period in Wąsosz Górny (Bieniek, 1999) are peculiar.
Relatively abundant finds of the remains of spontaneous wild herbaceous plants built
the foundation for formulating hypotheses regarding the formation of certain
communities of field crop and ruderal weeds as well as tracking temporal changes in
synanthropic communities. e data obtained from particular archaeological sites
allowed for determining the time of emergence of various archaeophytes. Moreover,
autecological analyses allowed for determining the type, moisture, acidity,
or abundance of trophic compounds in soils on which the crops were cultivated.
Based on a few finds from storage pits, some attempts were made to evaluate the
applied practices of plant cultivation and land management by determining the time
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of sowing and harvest, equipment used for crop harvest, and method of seed sowing
(as a mixture or in monoculture). Where possible, the degree of weed infestation of
sown seeds was also determined. Such works were performed at several sites of
different chronologies situated in various physical and geographical regions of
Poland (e.g., feature No. 8 of the Lengyel culture in Iwanowice, site Klin, feature
No. 32 of the Funnel Beaker culture in Kraków-Prądnik Czerwony, feature No. 106
of the Lusatian culture in Sobiejuchy, and the Early Medieval feature No. 18/87 at
Site 12 in Parchatka) (Lityńska-Zając, 2005).
Furthermore, analyses of wild plant species preserved at archaeological sites allowed
for illustrating the manner of emergence and track the changes in flora and
synanthropic vegetation in pre- and early historic times. Additionally, these analyses
provided the grounds for comparing the transformation of contemporary
synanthropic flora in a given region with data derived from archaeological
excavations in Medieval Kraków (Trzcińska-Tacik & Wasylikowa, 1982;
Trzcińska-Tacik & Wieserowa, 1976) or sites of the Roman Period in Jakuszowice,
community Kazimierza Wielka (Trzcińska-Tacik & Lityńska-Zając, 1999).

6. Conclusions

We are aware that the short overview of archaeobotanical studies in Poland
presented here is undoubtedly limited in terms of reference to the existing literature
and research trends. We have referred to selected works performed at specific
archaeological sites, within cultural layers and archaeological features. e review
excludes many elaborations addressing the cultural aspects of materials obtained
from direct or close surroundings of archaeological sites. Moreover, the
contributions of other branches of botany, such as plant anatomy (carpology,
xylology, and anthracology), ecology, agricultural science, and ethnology have not
been discussed. To address to these shortcomings, a significantly wider elaboration is
warranted.
Reconstruction of particular aspects of the past is a complex challenge and requires
collaboration among various scientific disciplines. Archaeobotanical studies in
Poland have been perfectly incorporated into the scheme of interdisciplinary
investigations, engaging historical sciences, ethnography, geology, geography,
molecular biology, and computer science (numerical analysis). Archaeobotanical
sources have unearthed information on the ancient world of plants growing in the
vicinity of humans since the very beginning of the Palaeolithic until the modern
times. Since a long period of history, plants have been and are the sole or one of the
most crucial sources of information. Polish archaeobotanical studies have made
invaluable contributions to extend the database of sources for elucidating the
synanthropization process of vegetation and development of cultural landscapes in
the territory of Poland and other regions of the world. In recent years, the number of
overseas studies by Polish researchers has increased substantially, expanding our
knowledge of the history of utilitarian plants and routes of their expansion. is has
further allowed for identifying the developmental stages of farming economy.
Overall, archaeobotanical studies have offered valuable data for the assessment of
biodiversity in the long-term.
Although archaeobotanical studies focus on the past, their results are of great
significance for the understanding of the present. As such, the status of
contemporary vegetation is a result of long-lasting historical processes. Without
knowing the past, we cannot accurately evaluate and understand the present
scenario of vegetation. Revealing the long history of the common journey of humans
and the plants they utilized as well as transformations of vegetation and landscapes
induced by anthropogenic activities has an important practical aspect associated
with the management and preservation of cultural and natural heritage. is builds
the foundation for shaping the protected landscapes, particularly surroundings of
archaeological reserves and architectural objects, consistent with the given cultural
epoch.
Tracing the development of archaeobotanical studies in Poland has enormous value
for exploring many facets of connections between humans and the world of plants in
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the past. Polish investigations are in no sense inferior in terms of their level to
studies conducted in other parts of Europe or worldwide. In fact, their scope and
precision, in some cases, exceeds the accepted standards. Polish archaeobotanists
have successfully adopted and developed new research technics and procedures.
Nevertheless, many elaborations in the form of reports or short announcements
remain hidden within the “grey zone.” Archaeobotanists should aim at going beyond
their previous achievements while simultaneously making the necessary effort to
integrate unpublished works, particularly those that can significantly extend our
knowledge of the past, in the current research.

Acknowledgments

With this article, we would like to pay tribute to all Forerunners and Nestors of
archaeobotany in Poland, particularly Professor Krystyna Wasylikowa, for their
contribution to the development of this marvelous branch of botany and
environmental archaeology. We would like to express our sincere thanks to Agata
Sady-Bugajska, MA, of the Silesian Museum in Katowice for providing us with
unpublished data from archaeological sites in Gliwice, Lublin, and Wrocław.
Moreover, we express our gratitude toward the anonymous reviewer for the valuable
comments and proofreading. We would like to thank Agnieszka Klimek, MA, for
translating the text to English.

References

Badura, M. (2000). Środowisko przyrodnicze i użytkowanie roślin – badania
archeobotaniczne średniowiecznego Kołobrzegu [Natural environment and economy
of medieval Kołobrzeg]. In L. Leciejewicz & M. Rębkowski (Eds.), Salsa Cholbergiensis.
Kołobrzeg w średniowieczu [Kołobrzeg in the Middle Ages] (pp. 197–204). La Petit Café.

Badura, M. (2003). Pimenta officinalis Lindl. (pimento, myrtle pepper) from early modern
latrines in Gdańsk (northern Poland). Vegetation History and Archaeobotany, 12,
249–252. https://doi.org/10.1007/s00334-003-0023-6

Badura, M. (2011). Rośliny użytkowe w historycznym Gdańsku – studium archeobotaniczne
[Useful plants in the history of Gdańsk – Archaeobotanical study]. Uniwersytet
Gdański.

Badura, M. (2012). Plant remains from the Napatan settlement in Wadi Umm-Rahau:
An interim report. In H.-P. Wotzka (Ed.), Proceedings of the ird International
Conference on the Archaeology of the Fourth Nile Cataract, University of Cologne,
July 13–14, 2006 (pp. 77–81). Heinrich-Barth-Institut.

Badura, M. (2016). Materiał roślinny [Plant material]. In B. Wywrot-Wyszkowska,
M. Dworaczyk, & M. Rębkowski (Eds.), Archeologia średniowiecznego Kołobrzegu
[Archaeology of the medieval Kołobrzeg] (Vol. 6, pp. 257–267). La Petit Café.

Badura, M., & Noryśkiewicz, A. M. (2020). Wyspy jeziorne jako element
wczesnośredniowiecznej struktury osadniczej w świetle danych archeobotanicznych
[Lake islands as an element of the Early Medieval settlement structure in the light of
archaeobotanical data]. In W. Chudziak & R. Kaźmierczak (Eds.), Człowiek na
Pograniczu. Na peryferiach Civitas Schinesghe. T. 1: 2. Ziemia Lubuska [Man in the
Borderland. On the periphery of the Civitas Schinesghe. Vol. 1. Lubusz Land]
(pp. 107–143). Wydawnictwo Naukowe Uniwersytetu Mikołaja Kopernika w Toruniu.

Badura, M., Latałowa, M., Jarosińska, J., & Święta, J. (2004). Rośliny użytkowe
w średnio-wiecznych i nowożytnych materiałach archeobotanicznych z miast
północnej Polski (Kołobrzeg, Gdańsk, Elbląg) [Useful plants in medieval and modern
archaeobotanical materials from the towns of northern Poland (Kołobrzeg, Gdańsk,
Elbląg)]. In R. Czaja, G. Nawrolska, M. Rębkowski, & J. Tandecki (Eds.), Archeologia et
Historia Urbana [Archaeology and urban history] (pp. 277–286). Muzeum w Elblągu.

Badura, M., Możejko, B., Święta-Musznicka, J., & Latałowa, M. (2015). e comparison of
archaeobotanical data and the oldest documentary records (14th–15th century) of
useful plants in medieval Gdańsk, northern Poland. Vegetation History and
Archaeobotany, 24(3), 441–454. https://doi.org/10.1007/s00334-014-0501-z

Badura, M., Rzeźnicka, E., & Wicenciak, U. (2016). Plant remains from Jiyeh/Porphyreon,
Lebanon (seasons 2009–2014): Preliminary results of archeobotanical analysis and
implications for future research. Polish Archaeology in the Mediterranean, 25, 487–510.
https://doi.org/10.5604/01.3001.0010.1872

Acta Societatis Botanicorum Poloniae / 2022 / Volume 91 / Article 916
Publisher: Polish Botanical Society

10

https://doi.org/10.1007/s00334-003-0023-6
https://doi.org/10.1007/s00334-014-0501-z
https://doi.org/10.5604/01.3001.0010.1872


Badura et al. / Archaeobotanical Studies in Poland

Bieniek, A. (1999). e usage of plant resources in the early centuries A.D. on the basin of
plant macroremains from the Roman Iron Age site at Wąsosz Górny near Kłobuck,
central Poland. Acta Palaeobotanica, 39, 137–169.

Bieniek, A. (2002). Archaeobotanical analysis of some Early Neolithic settlements in the
Kujawy region, central Poland, with potential plant gathering activities emphasised.
Vegetation History and Archaeobotany, 11(1–2), 33–40.
https://doi.org/10.1007/s003340200004

Bieniek, A. (2007). Neolithic plant husbandry in the Kujawy region of central Poland.
In S. Colledge & J. Conolly (Eds.),e origins and spread of domestic plants in Southwest
Asia and Europe (pp. 327–342). Le Coast Press.

Bobrowski, P., Lityńska-Zając, M., Osypińska, M., & Jórdeczka, M. (2020). e Early Holocene
archaeological evidence (Site E-05-1) in Bargat El-Shab (Western Desert Egypt).
Archaeologia Polona, 58, 195–220. https://doi.org/10.23858/APa58.2020.011

Bogaard, A., Fraser, R. A., Heaton, T. H. E., Wallace, M., Vaiglova, P., Charles, M., Jones, G.,
Evershed, R. P., Styring, A. K., Andersen, N. H., Arbogast, R.-M., Bartosiewicz, L.,
Gardeisen, A., Kanstrup, M., Maier, U., Marinova, E., Ninov, L., Schäfer, M., & Stephan,
E. (2013). Crop manuring and intensive land management by Europe’s first farmers.
Proceedings of the National Academy of Sciences of the United States of America, 110(31),
12589–12594. https://doi.org/10.1073/pnas.1305918110

Bogaard, A., Hodgson, J., Nitsch, E., Jones, G., Styring, A., Diffey, C., Pouncett, J., Herbig, C.,
Charles, M., Ertug, F., Tugay, O., Filipovic, D., & Fraser, R. (2016). Combining
functional weed ecology and crop stable isotope ratios to identify cultivation intensity:
A comparison of cereal production regimes in Haute Provence, France and Asturias,
Spain. Vegetation History and Archaeobotany, 25(1), 57–73.
https://doi.org/10.1007/s00334-015-0524-0

Borowik-Dąbrowska, M. (1976). Opracowanie palinologiczne kurhanu w Białowieskim Parku
Narodowym [Palynological study of the barrow in the Białowieża National Park].
Archeologia Polski, 21(1), 135–210.

Brown, A., Badura, M., King, G., Gos, K., Cerine, A., Kalnina, L., & Pluskowski, A. (2017).
Plant macrofossil, pollen and invertebrate analysis of a mid-14th century cesspit from
medieval Riga, Latvia (the eastern Baltic): Taphonomy and indicators of human diet.
Journal of Archaeological Science: Reports, 11, 674–682.
https://doi.org/10.1016/j.jasrep.2017.01.016

Burchardówna, H. (1953). Rośliny uprawne w pradziejach Polski [Cultivated plants in the
prehistory of Poland]. Przegląd Archeologiczny, 9(2–3), 154–176.

Cywa, K. (2018). Trees and shrubs used in medieval Poland for making everyday objects.
Vegetation History and Archaeobotany, 27, 111–136.
https://doi.org/10.1007/s00334-017-0644-9

Cywa, K., Wacnik, A., & Lityńska-Zając, M. (2018). Factors of selection and quality of wood
used for woodcra in medieval Polish strongholds and early urban centres. Acta
Palaeobotanica, 58(2), 231–287. https://doi.org/10.2478/acpa-2018-0013

Czeczuga, B., & Kossacka, W. (1981). Rośliny uprawne z obszaru kultury zachodniobałtyjskiej
z okresu rzymskiego w dorzeczu Czarnej Hańczy [Cultivated plants in the areas of the
West-Balt Culture of the Roman-Period in the Czarna Hańcza River basin]. Rocznik
Białostocki, 14, 217–222.

Czekaj-Zastawny, A. (2014). Brzezie 17. Osada kultury ceramiki wstęgowej rytej [Brzezie 17.
e settlement of Linear Pottery Culture]. Krakowski Zespół do Badań Autostrad.

Dąbrowski, M. J. (1971). Analiza pyłkowa warstw kulturowych z Sarnowa, pow. Włocławek.
[Pollen analysis of cultural layers from Sarnowo, district of Włocławek]. Prace
i Materiały Muzeum Archeologicznego i Etnograficznego w Łodzi, Seria Archeologiczna,
18, 147–164.

Dimbleby, G. W. (1985). e palynology of archaeological sites. Academic Press.
Dunne, J., Jórdeczka, M., Chłodnicki, M., Hardy, K., Kubiak-Martens, L., Moskal-del Hoyo,

M., Osypińska, M., Portillo, M., Sobkowiak-Tabaka, I., Delgado-Raack, S., Bobrowski,
P., Breeze, P. R., Drake, N., Manning, K., & Evershed, R. P. (2021). Holocene resource
exploitation along the Nile: Diet and subsistence strategies of Mesolithic and Neolithic
societies at Khor Shambat 1, Sudan. Antiquity, 95, 1426–1445.
https://doi.org/10.15184/aqy.2021.141

Dymaczewski, A. (1961). Badania wykopaliskowe w ogrodzie przy ul. Wieżowej 2-4
w Poznaniu w latach 1939, 1950–1953 [Excavation research in the garden at 2-4
Wieżowa St. in Poznań in the years 1939, 1950–1953]. In W. Hensel (Ed.), Poznań we
wczesnym średniowieczu [Poznań in the Early Middle Ages] (Vol. 3, pp. 139–228).
Zakład Narodowy im. Ossolińskich.

Dzięczkowski, A. (1998). Archeobotanika na usługach archeologii [Archaeobotany at the
service of archaeology]. Fontes Archaeologici Posnaniensies, 9, 111–127.

Acta Societatis Botanicorum Poloniae / 2022 / Volume 91 / Article 916
Publisher: Polish Botanical Society

11

https://doi.org/10.1007/s003340200004
https://doi.org/10.23858/APa58.2020.011
https://doi.org/10.1073/pnas.1305918110
https://doi.org/10.1007/s00334-015-0524-0
https://doi.org/10.1016/j.jasrep.2017.01.016
https://doi.org/10.1007/s00334-017-0644-9
https://doi.org/10.2478/acpa-2018-0013
https://doi.org/10.15184/aqy.2021.141


Badura et al. / Archaeobotanical Studies in Poland

Ellenberg, H. (1950). Unkrautgemeinschaen als Zeiger für Klima und Boden [Weed
communities as indicators for climate and soil]. Landwirtschaliche Pflanzensoziologie,
1, 1–141.

Ellenberg, H. (1974). Zeigerwerte der Gefäßpflanzen Mitteleuropas [Indicator values of the
vascular plants of Central Europe]. Scripta Geobotanica, 9, 9–85.

Filipović, D., Meadows, J., Corso, M. D., Kirleis, W., Alsleben, A., Akeret, Ö., Bittmann, F.,
Bosi, G., Ciută, B., Dreslerová, D., Effenberger, H., Gyulai, F., Heiss, A. G., Hellmund,
M., Jahns, S., Jakobitsch, T., Kapcia, M., Klooß, S., Kohler-Schneider, M., … Zerl, T.
(2020). New AMS 14C dates track the arrival and spread of broomcorn millet
cultivation and agricultural change in prehistoric Europe. Scientific Reports, 10,
Article 13698. https://doi.org/10.1038/s41598-020-70495-z

Fischer, P. M., & Bürge, T. (2019). e New Swedish Cyprus Expedition 2018: Excavations at
Hala Sultan Tekke (e Söderberg Expedition). Preliminary results, with contributions
by J. Tracz and D. Kofel. Opuscula, 12, 287–326.
https://doi.org/10.30549/opathrom-12-10

Gierasimow, M. (1963). Szczątki drzewne z osady i grodziska w Osinkach pow. Suwałki.
[Remains of wood from the settlement and an Earthwork at Osinki, Suwałki District].
Wiadomości Archeologiczne, 29(2), 214–215.

Giżbert, W. (1960). Nowe stanowiska kopalne maku (Papaver somniferum L.) na ziemiach
polskich [New subfossil sites of poppy (Papaver somniferum L.) in Poland].
Materiały Archeologiczne, 2, 349–354.

Giżbert, W. (1969). Znaleziska roślinne z dwu jam późnorzymskich w Nowej Hucie – Mogile
[Plant remains from the pits of the late Roman Period at Nowa Huta-Mogiła].
Sprawozdania Archeologiczne, 21, 427–430.

Giżbert, W. (1971). Problem chwastów w znaleziskach archeologicznych [e problem of
weeds in archaeological finds]. Przegląd Archeologiczny, 19–20, 17–35.

Gluza, I. (1970). Wczesnośredniowieczne szczątki roślinne z wykopu V na Skarpie
w Krakowie [Early Medieval plant remains from Excavation V on Skarpa in Kraków].
Materiały Archeologiczne, 11, 267–269.

Gluza, I. (1971). Odciski roślin z neolitycznej osady kultury ceramiki promienistej odkrytej na
stanowisku Nowa Huta – Pleszów [Plant impression from the Neolithic settlement of
the Radal Decorated Pottery Culture from the site Nowa Huta-Pleeszów]. Materiały
Archeologiczne Nowej Huty, 4, 234–235.

Gluza, I. (1983–1984). Neolithic cereals and weeds from the locality of the Lengyel Culture at
Nowa Huta – Mogiła near Cracow. Acta Palaeobotanica, 23(2), 123–184.

Gluza, I., Tomczyńska, Z., & Wasylikowa, K. (1988). Uwagi o użytkowaniu drewna w neolicie
na podstawie analizy węgli drzewnych ze stanowisk archeologicznych
w Krakowie-Nowej Hucie [Remarks on the use of wood in the Neolithic based on the
analysis of charcoals from archaeological sites in Kraków-Nowa Huta]. Materiały
Archeologiczne Nowej Huty, 12, 1–19.

Goslar, T., Jankowski, M., Kośko, A., Lityńska-Zając, M., Włodarczak, P., & Żurkiewicz, D.
(2017). Builders and users of ritual centres, Yampil Barrow Complex: Studies of diet
based on stable carbon and nitrogen isotope composition. Baltic-Pontic Studies, 22,
91–125. https://doi.org/10.1515/bps-2017-0023

Hamburg, J., Badura, M., Skrzyński, G., Kaliszewska, A., Bieńkowski, R., & Isakadze, R.
(2019). Preliminary results of archaeological and archaeobotanical investigation of the
defensive moat found in Kutaisi (Western Georgia). Pro Georgia. Journal Kartvelological
Studies, 29, 43–62.

Hillman, G. C., Madeyska, E., & Hather, J. G. (1989). Wild plant foods and diet at Late
Paleolithic Wadi Kubbaniya: e evidence from charred remains. In A. E. Close (Ed.),
e prehistory of Wadi Kubbaniya, Vol. 2, Palaeoeconomy, environment and stratigraphy
(pp. 162–242). Southern Methodist University Press.

Jacomet, S., & Kreuz, A. (1999). Archäobotanik. Aufgaben, Methoden und Ergebnisse
vegetations- und agrargeschichtlicher Forschung [Archaeobotany. Tasks, methods, and
results of research on vegetation and agricultural history]. Verlag Eugen Ulmer.

Jaroń, B. (1938). Szczątki roślinne z wczesnego okresu żelaznego w Biskupinie – Wielkopolska
[Plant remains from the Early Iron Age in Biskupin – Wielkopolska]. In J. Kostrzewski
(Ed.), Gród prasłowiański w Biskupinie [e Pre-Slavic stronghold in Biskupin]
(pp. 2–30). Instytut Prehistoryczny Uniwersytetu Poznańskiego.

Jaroń, B. (1939). Średniowieczne szczątki roślinne z wykopalisk w Gnieźnie [Medieval plant
remains from excavations in Gniezno]. In J. Kostrzewski (Ed.), Gniezno w zaraniu
dziejów (od VIII do XIII wieku) w świetle wykopalisk [Gniezno at the dawn of history
(from eight to thirteenth century) in the light of excavations] (pp. 273–316).
Polskie Towarzystwo Prehistoryczne.

Jarosińska, J. (2004). Szczątki roślin dziko rosnących w materiałach archeobotanicznych
z Elbląga jako źródło wiedzy na temat warunków przyrodniczych i działań

Acta Societatis Botanicorum Poloniae / 2022 / Volume 91 / Article 916
Publisher: Polish Botanical Society

12

https://doi.org/10.1038/s41598-020-70495-z
https://doi.org/10.30549/opathrom-12-10
https://doi.org/10.1515/bps-2017-0023


Badura et al. / Archaeobotanical Studies in Poland

gospodarczych w okresie od XIII do XIV wieku [Remains of wild plants in
archaeobotanical material from Elbląg as a source of data on environmental conditions
and the economy of the town in the thirteenth and fourteenth centuries]. In R. Czaja,
G. Nawrolska, M. Rębkowski, & J. Tandecki (Eds.), Archeologia et Historia Urbana
[Archaeology and urban history] (pp. 295–303). Muzeum w Elblągu.

Jarosińska, M., Nowak, S., Noryśkiewicz, A. M., & Badura, M. (2019). Plant identification and
significance in funeral traditions exemplified by pillow filling from a child crypt burial
in Byszewo (18th/19th centuries). Analecta Archaeologica Ressoviensia, 14, 187–196.
https://doi.org/10.15584/anarres.2019.14.13

Karczmarz, K. (1979). Moss remains from deposits of Early and Late Medieval age found on
the Wawel Hill and the Main Market Square in Kraków. Acta Palaeobotanica, 20,
213–226.

Kittel, P., Muzolf, B., Płóciennik, M., Elias, S., Brooks, S. J., Lutyńska, M., Pawłowski, D.,
Stachowicz-Rybka, R., Wacnik, A., Okupny, D., Głąb, Z., & Mueller-Bieniek, A. (2014).
A multi-proxy reconstruction from Lutomiersk-Koziówki, central Poland, in the
context of early modern hemp and flax processing. Journal of Archaeological Science, 50,
318–337. https://doi.org/10.1016/j.jas.2014.07.008

Kittel, P., Sikora, J., Antczak, O., Brooks, S. J., Eliase, S., Krąpiec, M., Luotog, T. P., Borówka, R.
K., Okupny, D., Pawłowski, D., Płóciennik, M., Rzodkiewiczk, M., Stachowicz-Rybka,
R., & Wacnik, A. (2018). e palaeoecological development of the Late Medieval moat
– Multiproxy research at Rozprza, central Poland. Quaternary International, 482,
131–156. https://doi.org/10.1016/j.quaint.2018.03.026

Klichowska, M. (1953). Szczątki roślinne z Giecza z badań wykopaliskowych w roku 1951
[Plant remains from Giecz from excavations in 1951]. Z Otchłani Wieków, 22(3),
102–103.

Klichowska, M. (1956). Szczątki roślinne odkryte na Wawelu w 1954 [Remains of plants
discovered at Wawel Royal Castle in 1954]. Sprawozdania Archeologiczne, 2, 108–111.

Klichowska, M. (1957). Rośliny uprawne ze stanowiska 4 w Wolinie [Agricultural plants in the
Site 4 at Wolin]. Sprawozdania Archeologiczne, 4, 208–215.

Klichowska, M. (1960). Szczątki roślinne wykopalisk archeologicznych w województwie
szczecińskim [Plant remains of archaeological excavations in the Szczecin
Voivodeship]. Przyroda Polski Zachodniej, 4(3–4), 11–18.

Klichowska, M. (1961). Wczesnośredniowieczne szczątki roślinne odkryte w Wolinie na
stanowisku wykopaliskowym 4 w latach 1953–1955 [Early Medieval plant remains
discovered in Wolin at the Excavation Site 4 in the years 1953–1955]. Materiały
Zachodniopomorskie, 7, 457–461.

Klichowska, M. (1964). Jakie owoce i nasiona znaleziono w Krakowie na Wawelu w czasie prac
archeologicznych w latach 1950 i 1954 [Fruits and plant seeds found on the Wawel Hill
in Kraków in archaeological excavations of 1950 and 1954]. Sprawozdania
Archeologiczne, 16, 429–434.

Klichowska, M. (1969). Szczątki roślinne z wykopalisk na terenie Ogrodu Arcybiskupiego na
Ostrowie Tumskim w Poznaniu w 1961 roku [Plant remains from the 1961 excavation
in the archbishops garden on Ostrów Tumski in Poznań]. Sprawozdania Archeologiczne,
20, 457–459.

Klichowska, M. (1970). Neolityczne szczątki roślinne z Radziejowa Kujawskiego [Neolithic
plant remains from Radziejów Kujawski]. Prace i Materiały Muzeum Archeologicznego
i Etnograficznego w Łodzi, Seria Archeologiczna, 17, 165–174.

Klichowska, M. (1972). Rośliny naczyniowe w znaleziskach kulturowych Polski
północno-zachodniej [Vascular plants in archaeological excavations of northwestern
Poland from the Neolithic to the Early Middle Ages]. Poznańskie Towarzystwo
Przyjaciół Nauk, Wydział Matematyczno-Przyrodniczy, Prace Komisji Biologicznej,
35(6), 1–73.

Klichowska, M. (1975). Najstarsze zboża z wykopalisk polskich [e oldest cereals from Polish
excavations]. Archeologia Polski, 20(1), 83–143.

Klichowska, M. (1977). Rośliny uprawne i dziko rosnące z grodziska ludności kultury
łużyckiej w Smuszewie, woj. pilskie [Cultivated and wild growing plants from the
stronghold of the Lusatian population at Smuszewo, Piła Voivodeship].
Fontes Archaeologici Posnanienses, 28, 36–44.

Klichowska, M. (1984a). Plants of the Neolithic Kadero (central Sudan): A
palaeoethnobotanical study of the plant impressions on pottery. In L. Krzyżaniak &
M. Kobusiewicz (Eds.), Origin and early development of food-producing cultures in
north-eastern Africa (pp. 321–326). Poznań Archaeological Museum.

Klichowska, M. (1984b). Struktury uprawne w epoce brązu i we wczesnej epoce żelaza na
ziemiach polskich w świetle badań archeobotanicznych [Cultivated structures in the
Bronze Age and the Early Iron Age in Poland in the light of archaeobotanical
researches]. Archeologia Polski, 29(1), 69–108.

Acta Societatis Botanicorum Poloniae / 2022 / Volume 91 / Article 916
Publisher: Polish Botanical Society

13

https://doi.org/10.15584/anarres.2019.14.13
https://doi.org/10.1016/j.jas.2014.07.008
https://doi.org/10.1016/j.quaint.2018.03.026


Badura et al. / Archaeobotanical Studies in Poland

Klichowska, M. (1986). Zwęglone zboża, rośliny strączkowe i dziko rosnące z grodu ludności
kultury łużyckiej w Sobiejuchach, woj. Bydgoszcz, z okresu halsztackiego, faza C–D
[Carbonized cereals, leguminous and wild-growing plants from the Lusatian of the
Hallstatt C–D Period at Sobiejuchy, Bydgoszcz Voivodeship]. Sprawozdania
Archeologiczne, 38, 219–221.

Klichowska, M. (1989). Makroskopowe szczątki roślinne z kilku stanowisk archeologicznych
[Macroscopic plant remains from some archaeological sites]. Sprawozdania
Archeologiczne, 40, 343–335.

Kofel, D., Andreasen, M. H., & Jensen, P. M. (2017). Preliminary analysis of plant macrofossils
from an Early Iron Age structure in Kærbøl, Denmark, with special emphasis on segetal
and ruderal weeds. Acta Palaeobotanica, 57(1), 109–118.
https://doi.org/10.1515/acpa-2017-0006

Kosina, R. (1977). Wrocławskie spichlerze z XI w. – przyczynek do badań nad gospodarką
regionu [e granaries of Wrocław from the eleventh century – A contribution to
research into the economy of the region]. Kwartalnik Historii Kultury Materialnej,
25(2), 257–267.

Kosina, R. (1995). Botanical synopsis of Mediaeval Wroclaw. In H. Kroll & R. Pasternak
(Eds.), Res Archaeobotanicae [Archaeobotanical matters] (pp. 101–116). Oetker-Vogels.

Koszałka, J. (2000). Makroskopowe znaleziska roślinne z wczesnośredniowiecznych warstw
kulturowych i osadów jeziornych w Gnieźnie – rdzeń Gn 22/XIII i Sw 3/91
[Macroscopic plant finds from Early Medieval cultural layers and lake sediments in
Gniezno – Core Gn 22/XIII and Sw 3/91]. Studia Lednickie, 6, 389–416.

Koszałka, J. (2005a). Badania archeobotaniczne zespołu grodowego na Ostrowie Tumskim
w Poznaniu – historia i najnowsze wyniki [Archaeobotanical investigation of a
stronghold complex in Ostrów Tumski in Poznań – e history and the most recent
results]. Botanical Guidebooks, 28, 173–194.

Koszałka, J. (2005b). Depozyt prosa ze stanowiska Ostrów Tumski 9/10 w Poznaniu [Store of
proso millet seeds from Ostrów Tumski 9/10 site in Poznań]. In H. Kóčka-Krenz (Ed.),
Poznań we wczesnym średniowieczu [Poznań in the Early Middle Ages] (Vol. 5,
pp. 83–90). Wydawnictwo Poznańskie.

Koszałka, J. (2008). Between stronghold and village. Studies on plant economy of the Early
Medieval Poznań. In L. Polaček (Ed.), Das wirtschaliche Hinterland der
frühmittelalterlichen Zentren [e economic hinterland of the Early Medieval centers]
(pp. 127–137). Archeologický Ústav Akademie Věd České Republiky.

Kościk, A. (1963). Ziarna zbóż i chwastów z osady jaćwieskiej z II–VI w.n.e. w miejscowości
Osinki pow. Suwałki [Grains of cereals and weeds from the second to sixth centuries
Sudovian Settlement at Osinki, Suwałki District]. Wiadomości Archeologiczne, 29(2),
210–213.

Kowalski, K., Malinowski, T., & Wasylikowa, K. (1976). Coprolites from a castrum of Lusatian
culture in Komorowo, Poznań District. Folia Quaternaria, 48, 1–15.

Kozłowska, A. (1921a). O pszenicach neolitu znalezionych na ziemiach polskich [About
Neolithic wheats found in Poland]. Sprawozdania z Czynności i Posiedzeń Polskiej
Akademii Umiejętności, 25(2), 11–12.

Kozłowska, A. (1921b). O zbożach kopalnych z okresu neolitu w Polsce [About subfossil
cereals from the Neolithic period in Poland]. Rozprawy Wydziału
Matematyczno-Przyrodniczego Polskiej Akademii Umiejętności, Seria B, 60, 1–20.

Kubiak-Martens, L. (2005). Rozpoznawanie organów spichrzowych roślin jako źródła
pożywienia [Identification of plant storage organs as a food source].
In M. Lityńska-Zając & K. Wasylikowa (Eds.), Przewodnik do badań
archeobotanicznych [Guidebook to archaeobotanical studies] (pp. 301–320). Sorus.

Kubiak-Martens, L. (2011). Botanical evidence. Studies in African Archaeology, 10, 409–415.
Kubiak-Martens, L., & Langer, J. J. (2008). Predynastic beer brewing as suggested by botanical

and physiochemical evidence from Tell el-Farkha, Eastern Delta. In B. Midant-Reynes
& Y. Ristant (Eds.), Egypt at its Origins 2. Proceedings of the International Conference
“Origin of the state. Predynastic and early dynastic Egypt,” Toulouse (France), September
5–8, 2005 (pp. 427–441). Peeters.

Kubiak-Martens, L., & Tobolski, K. (2014). Late Pleistocene and Early Holocene vegetation
history and use of plant foods in the Middle Vistula River Valley at Całowanie.
In R. Schild (Ed.), Całowanie. A Final Palaeolithic and Early Mesolithic site on an island
in the ancient Vistula channel (pp. 333–348). Institute of Archaeology and Ethnology,
Polish Academy of Sciences.

Kubiak-Martens, L., & Wasylikowa, K. (1994). Sorgo ze stanowiska wczesnoneolitycznego
Nabta Playa w południowym Egipcie [Sorghum from an Early Neolithic site at Nabta
Playa, Egypt]. Polish Botanical Studies, Guidebook Series, 11, 109–119.

Acta Societatis Botanicorum Poloniae / 2022 / Volume 91 / Article 916
Publisher: Polish Botanical Society

14

https://doi.org/10.1515/acpa-2017-0006


Badura et al. / Archaeobotanical Studies in Poland

Latałowa, M. (1994a). e archeobotanical record of Staphylea pinnata L. from the 3rd/4th
century A.D. in northern Poland. Vegetation History and Archaeobotany, 3, 121–125.
https://doi.org/10.1007/BF00189931

Latałowa, M. (1994b). Datowanie palinologiczne i charakterystyka paleobotaniczna profilu
archeologicznego w Bolkowie koło Szczecina [Palynological dating and palaeobotanical
characteristic of an archaeological profile at Bolków near Szczecin]. Folia Archaeologica
Posnanensia, 4, 213–224.

Latałowa, M. (1997). Some problems in the palaeoecological interpretation of archaeological
layers in the Early Medieval port of Wolin, north-west Poland. Birka Studies, 4, 91–104.

Latałowa, M. (1998). Botanical analysis of a bundle of flax (Linum usitatissimum L.) from an
Early Medieval site in northern Poland; a contribution to the history of flax cultivation
and its field weeds. Vegetation History and Archaeobotany, 7, 97–107.
https://doi.org/10.1007/BF01373927

Latałowa, M. (1999a). Palaeoecological reconstruction of environmental conditions and
economy in Early Medieval Wolin. Acta Palaeobotanica, 39, 183–271.

Latałowa, M. (1999b). Pyłek i szczątki makroskopowe roślin w warstwach kulturowych
wczesnośredniowiecznego portu w Wolinie [Pollen and plant macrofossils in culture
layers from the Early Medieval port in Wolin]. Polish Botanical Studies, Guidebook
Series, 23, 245–261.

Latałowa, M. (2003). Badania palinologiczne na stanowiskach archeologicznych
[Palynological research at archaeological sites]. In S. Dybova-Jachowicz & A. Sadowska
(Eds.), Palinologia [Palynology] (pp. 273–307). Instytut Botaniki im. W. Szafera Polskiej
Akademii Nauk.

Latałowa, M., & Badura, M. (1998). Wstępne wyniki badań paleoekologicznych w rejonie
wczesnośredniowiecznego portu zatopionego w Zalewie Puckim [Preliminary results of
palaeoecological research at the underwater site of the Early Medieval port in Puck
Bay]. Pomerania Antiqua, 17, 321–342.

Latałowa, M., Badura, M., & Jarosińska, J. (2003). Archaeobotanical samples from
non-specific urban contexts as a tool for reconstructing environmental conditions
(examples from Elbląg and Kołobrzeg, northern Poland). Vegetation History and
Archaeobotany, 12, 93–104. https://doi.org/10.1007/s00334-003-0011-x

Latałowa, M., Badura, M., Jarosińska, J., & Święta-Musznicka, J. (2007). Useful plants in
medieval and post-medieval archaeobotanical material from the hanseatic towns of
Northern Poland (Kołobrzeg, Gdańsk and Elbląg). In S. Karg (Ed.), Medieval food
traditions in Northern Europe (pp. 39–72). e National Museum in Copenhagen.

Latałowa, M., Badura, M., Jarosińska, J., Święta-Musznicka, J., & Pińska, K. (2009).
Archeobotaniczne przesłanki dotyczące pokarmów roślinnych w Gdańsku, Elblągu
i Kołobrzegu na tle danych z innych ośrodków hanzeatyckich północnej Europy
(XIII–XVIII w.) [Archaeobotanical premises concerning plant diet foods in Gdańsk,
Elbląg and Kołobrzeg against the background of data from other Hanseatic centers of
northern Europe (thirteenth–eighteenth centuries)]. In H. Paner, M. Fudziński, &
Z. Borcowski (Eds.), Stan badań archeologicznych miast w Polsce [e state of
archaeological research of towns in Poland] (pp. 167–182). Muzeum Archeologiczne
w Gdańsku.

Latałowa, M., Bogaczewicz-Adamczak, B., Góra, M., & Bolałek, J. (1995). Palaeoecological
evidence of the hydrological changes in the Early Medieval port of Wolin (NW Poland).
Acta Palaeobotanica, 35(1), 47–55.

Lechnicki, F. (1955). Szczątki roślinne z wykopalisk gdańskich w latach 1950–1952 [Plant
remains from the excavations in Gdańsk in 1950–1952]. Studia Wczesnośredniowieczne,
3, 252–259.

Lechnicki, F., Klichowska, M., & Gupiniec, R. (1961). Szczątki roślinne ze stanowiska 1
w Gdańsku (wykop główny) [Plant remains from the excavation in Gdańsk (main
trench)]. In J. Kamińska (Ed.), Gdańsk Wczesnośredniowieczny [Early medieval
Gdańsk] (Vol. 4, pp. 5–25). Gdańskie Towarzystwo Naukowe.

Lityńska-Zając, M. (1995). Anthracological analysis. In J. Hromada & J. K. Kozłowski (Eds.),
Complex of Upper Palaeolithic sites near Moravany, Western Slovakia. Vol. 1,
Moravany-Žakovska (excavations 1991–1992) (pp. 74–79). Jagiellonian University.

Lityńska-Zając, M. (1998). Anthracological analysis. In J. K. Kozłowski (Ed.), Complex of
Upper Palaeolithic sites near Moravany, western Slovakia. Vol. 2, Moravany-Lopata II
(excavations 1993–1996) (pp. 97–98). Jagiellonian University; Slovak Academy of
Sciences.

Lityńska-Zając, M. (2002). Odciski roślinne na polepie z osady kultury pucharów lejkowatych
w Zawarży. [Plant remains in pugging from the settlement of Funnel Beaker Culture at
Zawarża]. In A. Kulczycka-Leciejewiczowa (Ed.), Zawarża. Osiedle neolityczne
w południowopolskiej strefie lessowej [Zawarża – A Neolithic settlement in the southern

Acta Societatis Botanicorum Poloniae / 2022 / Volume 91 / Article 916
Publisher: Polish Botanical Society

15

https://doi.org/10.1007/BF00189931
https://doi.org/10.1007/BF01373927
https://doi.org/10.1007/s00334-003-0011-x


Badura et al. / Archaeobotanical Studies in Poland

Poland’s loess region] (pp. 129–134). Instytut Archeologii i Etnologii Polskiej Akademii
Nauk, Oddział we Wrocławiu.

Lityńska-Zając, M. (2005). Chwasty w uprawach roślinnych w pradziejach i wczesnym
średniowieczu [Segetal weeds in Prehistoric and Early Medieval farming].
Instytut Archeologii i Etnologii Polskiej Akademii Nauk.

Lityńska-Zając, M. (2007). Early Neolithic agriculture in south Poland as reconstructed from
archaeobotanical plant remains. In S. Colledge & J. Conolly (Eds.), e origins and
spread of domestic plants in Southwest Asia and Europe (pp. 315–326). Le Coast Press.

Lityńska-Zając, M. (2010). Archaeobotanical investigations on sites at Gebel Ramlah.
In M. Kobusiewicz, J. Kabaciński, R. Schild, J. D. Irisch, M. C. Gatho, & F. Wendorf
(Eds.), Gebel Ramlah. Final Neolithic cemeteries from the Western Desert of Egypt
(pp. 239–246). Institute of Archaeology and Ethnology, Polish Academy of Sciences.

Lityńska-Zając, M., Moskal-del Hoyo, M., & Nowak, M. (2008). Plant remains from an Early
Neolithic settlement at Moravany (eastern Slovakia). Vegetation History and
Archaeobotany, 17(Suppl. 1), 81–92. https://doi.org10.1007/s00334-008-0179-1

Lityńska-Zając, M., & Rębkowski, M. (2020). Plant use in Muslim Spain: Preliminary results
from the medieval town of Madīnat Ilbīra. Acta Palaeobotanica, 60(2), 296–306.
https://doi.org/10.35535/acpa-2020-0015

Lityńska-Zając, M., & Wasylikowa, K. (2005). Przewodnik do badań archeobotanicznych
[Guidebook to archaeobotanical studies]. In Vademecum Geobotanicum. Sorus.

Maciejewska, K., Miśkowicz, I., Pińska, K., Święta-Musznicka, J., & Badura, M. (2020).
Przekształcenia lokalnego środowiska przyrodniczego i użytkowanie roślin
w późnośredniowiecznym Pucku [Transformation of the natural environment and the
use of plants in the late medieval Puck]. Pomorania Antiqua, 29, 127–154.

Madeyska, E. (1984). Owoce i nasiona późnorzymskiego stanowiska archeologicznego
w Otalążce nad rzeką Mogielanką, woj. radomskie [Fruits and seeds from the Late
Roman archeological site at Otalążka in the Mogielanka River, Radom District].
Acta Palaeobotanica, 24(1–2), 67–80.

Makohonienko, M. (1998). Analiza palinologiczna konstrukcji wałowych
wczesnośredniowiecznego grodu na Ostrowie Lednickim [Palynological analysis of
embankment structures of an Early Medieval stronghold in Ostrów Lednicki].
In A. Grygorowicz & K. Tobolski (Eds.), Podstawy rekonstrukcji wczesnodziejowego
zespołu rezydencjonalno-obronnego i sakralnego na Ostrowie Lednickim [Basics of the
reconstruction of the Early-Medieval residential-defense and sacred complex in Ostrów
Lednicki] (pp. 65–87). Homini.

Makohonienko, M. (2000). Analiza palinologiczna zawartości ziemi z misy brązowej
z wczesnośredniowiecznego cmentarzyska w Dziekanowicach, stanowisko 22
[Palynological analysis of soil content in a bronze bowl from an Early Medieval
cemetery in Dziekanowice, Site 22]. Studia Lednickie, 6, 207–212.

Makohonienko, M. (2014). Środowisko przyrodnicze i gospodarka w otoczeniu
średniowiecznego grodu w Łęczycy w świetle analizy palinologicznej [e natural
environment and economy in the neighborhood of the medieval stronghold in Łęczyca
in the light of palynological analysis]. In R. Grygiel & T. Jurek (Eds.), Początki Łęczycy.
Tom I. Archeologia środowiskowa średniowiecznej Łęczycy. Przyroda – Gospodarka –
Społeczeństwo [Environmental archaeology of medieval Łęczyca. Nature – economy –
society] (pp. 95–189). Muzeum Archeologiczne i Etnograficzne w Łodzi.

Makohonienko, M. (2020). Palinologia reliktów palatium Pierwszych Piastów na Ostrowie
Lednickim [Palynological issues of the palatium relics of the first Piasts at Ostrów
Lednicki and in adjacent Areas]. In D. Banaszak, A. A. Kowalczyk, M. Tabaka, &
A. M. Wyrwa (Eds.), Ostrów Lednicki – palatium Mieszka I i Bolesława Chrobrego.
Chronologia i kontekst [Ostrów Lednicki – Palatium of Mieszko I and Bolesław the
Brave. Chronology and context] (pp. 135–161). FONTES.

Makohonienko, M., Kara, M., & Koszałka, J. (2011). Przyrodnicza historia Gniezna –
plemiennego ośrodka kultu i centrum wczesnopiastowskiego państwa polskiego Civitas
Schinesghe [e natural history of Gniezno – A tribal center of worship and the center
of the early Piast Polish state Civitas Schinesghe]. Landform Analysis, 16, 39–45.

Makohonienko, M., Makowiecki, D., Koszałka, J., & Kara, M. (2011). Ekologia historyczna
miasta – uwarunkowania środowiskowe i podstawy gospodarcze wczesnomiejskiego
zespołu osadniczego na Ostrowie Tumskim w Poznaniu [e ecology of historical town
– Environmental conditions and economic foundations of the early-city settlement
complex in Ostrów Tumski in Poznań]. Landform Analysis, 16, 26–31.

Makohonienko, M., Płóciennik, M., Papiernik, P., Kittel, P., Gałka, M., Mroczkowska, A.,
Apolinarska, K., Okupny, D., Panfil, M., Kotrys, B., Luoto, T. P., Krąpiec, M., &
Tyszkowski, S. (in press). Environmental changes during Mesolithic-Neolithic
transition in Kuyavia Lakeland, central Poland. Quaternary International,
https://doi.org/10.1016/j.quaint.2021.11.020

Acta Societatis Botanicorum Poloniae / 2022 / Volume 91 / Article 916
Publisher: Polish Botanical Society

16

https://doi.org10.1007/s00334-008-0179-1
https://doi.org/10.35535/acpa-2020-0015
https://doi.org/10.1016/j.quaint.2021.11.020


Badura et al. / Archaeobotanical Studies in Poland

Makohonienko, M., Wrzesińska, A., & Wrzesiński, J. (1998a). Analiza palinologiczna
wypełniska jam grobowych z wczesnośredniowiecznego cmentarzyska
w Dziekanowicach, stanowisko 22 [Palynological analysis of the filling of burial pits
from the Early Medieval Period cemetery at Dziekanowice, Site 22]. Studia Lednickie, 5,
95–102.

Makohonienko, M., Wrzesińska, A., & Wrzesiński, J. (1998b). Palinologia
wczesnośredniowiecznych obiektów archeologicznych z Dziekanowic i Ostrowa
Lednickiego [e palynology of the Early Medieval archaeological features of
Dziekanowice and Ostrów Lednicki]. Archeologia Polski, 43, 129–146.

Matlakówna, M. (1925). Średniowieczne szczątki roślinne ze Żmudzi, oraz niektóre
zagadnienia pochodzenia zbóż [Medieval plant remains from Samogitia, and some
issues of the origin of cereals]. Acta Societatis Botanicorum Poloniae, 3(2), 196–241.
https://doi.org/10.5586/asbp.1925.013

Moldenhawer, K. (1939). Szczątki roślinne z X wieku z wykopalisk na Ostrowie Tumskim
w Poznaniu [Plant remains from the tenth century from excavations in Ostrów Tumski
in Poznań]. Przegląd Archeologiczny, 6(2–3), 222–231.

Moldenhawer, K. (1959). Zboża chlebowe, rośliny strączkowe i konopie z okresu lateńskiego
i rzymskiego z okolic Krakowa [Bread cereals, legumes, and hemp from the La Tene
and Roman periods from the vicinity of Kraków]. Przegląd Archeologiczny, 11, 23–30.

Moskal-del Hoyo, M. (2012). e use of wood in funerary pyres: Random gathering or special
selection of species? Case study of three necropolises from Poland. Journal of
Archaeological Science, 39(11), 3386–3395. https://doi.org/10.1016/j.jas.2012.05.011

Moskal-del Hoyo, M. (2013). Mid-Holocene forests from eastern Hungary: New
anthracological data. Review of Palaeobotany and Palynology, 193, 70–81.
https://doi.org/10.1016/j.revpalbo.2013.01.007

Moskal-del Hoyo, M. (2021). Open canopy forests of the loess regions of southern Poland:
A review based on wood charcoal assemblages from Neolithic and Bronze Age
archaeological sites. Quaternary International, 593–594, 204–223.
https://doi.org/10.1016/j.quaint.2020.11.013

Moskal-del Hoyo, M., & Badal, E. (2009). Botanical analysis of an organic matter object found
in the urn grave 1395 from the Opatów necropolis (Kłobuck, Silesia). Sprawozdania
Archeologiczne, 61, 243–252.

Moskal-del Hoyo, M., Lityńska-Zając, M., & Badal, E. (2015). Archaeobotany: Agriculture and
plant exploitation in the Early Neolithic settlement at Moravany. In J. K. Kozłowski,
M. Nowak, & M. Vizdal (Eds.), Early farmers of the eastern Slovak lowland:
e settlement of the eastern linear pottery culture at Moravany (pp. 197–214).
Polska Akademia Umiejętności.

Moskal-del Hoyo, M., Lityńska-Zając, M., Raczky, P., Anders, A., & Magyari, E. K. (2018).
e character of the Atlantic oak woods of the Great Hungarian Plain. Quaternary
International, 463, 337–351. https://doi.org/10.1016/j.quaint.2017.02.029

Moskal-del Hoyo, M., & Ntinou, M. (2017). e anthracological analyses within the
framework of the Polish-Greek collaboration at prehistoric sites in Greece.
In J. K. Kozłowski (Ed.), Contributions to the prehistory of Greece and the Aegean
(pp. 9–17). Polish Academy of Arts and Sciences.

Moskal-del Hoyo, M., Rauba-Bukowska, A., Lityńska-Zając, M., Mueller-Bieniek, A., &
Czekaj-Zastawny, A. (2017). Plant materials used as temper in the oldest Neolithic
pottery from south-eastern Poland. Vegetation History and Archaeobotany, 26, 329–344.
https://doi.org/10.1007/s00334-016-0595-6

Motuzaite-Matuzeviciute, G., Staff, R. A., Hunt, H. V., Liu, X., & Jones, M. K. (2013). e early
chronology of broomcorn millet (Panicum miliaceum) in Europe. Antiquity, 87,
1073–1085. https://doi.org/10.1017/S0003598X00049875

Mueller-Bieniek, A. (Ed.). (2012). Rośliny w życiu codziennym mieszkańców średniowiecznego
Krakowa [Plants in the daily lives of the people of medieval Kraków]. Instytut Botaniki
im. W. Szafera. Polska Akademia Nauk.

Mueller-Bieniek, A., Nowak, M., Styring, A., Lityńska-Zając, M., Moskal-del Hoyo, M., Sojka,
A., Paszko, B., Tunia, K., & Bogaard, A. (2019). Spatial and temporal patterns in
Neolithic and Bronze Age agriculture in Poland based on the stable carbon and
nitrogen isotopic composition of cereal grains. Journal of Archaeological Science:
Reports, 27, Article 101993. https://doi.org/10.1016/j.jasrep.2019.101993

Mueller-Bieniek, A., & Walanus, A. (2012). Codzienność mieszkańców średniowiecznego
Krakowa w świetle analizy statystycznej danych archeobtanicznych [Daily life of
medieval Kraków settlers in the light of statistical analysis of archaeobotanical data].
In A. Mueller-Bieniek (Ed.), Rośliny w życiu codziennym mieszkańców średniowiecznego
Krakowa [Plants in the daily lives of the people of medieval Kraków] (pp. 115–165).
Instytut Botaniki im. W. Szafera, Polska Akademia Nauk.

Acta Societatis Botanicorum Poloniae / 2022 / Volume 91 / Article 916
Publisher: Polish Botanical Society

17

https://doi.org/10.5586/asbp.1925.013
https://doi.org/10.1016/j.jas.2012.05.011
https://doi.org/10.1016/j.revpalbo.2013.01.007
https://doi.org/10.1016/j.quaint.2020.11.013
https://doi.org/10.1016/j.quaint.2017.02.029
https://doi.org/10.1007/s00334-016-0595-6
https://doi.org/10.1017/S0003598X00049875
https://doi.org/10.1016/j.jasrep.2019.101993


Badura et al. / Archaeobotanical Studies in Poland

Nagy, E. G., Kaczanowska, M., Kozłowski, J. K., Moskal-del Hoyo, M., & Lityńska-Zając, M.
(2014). Evolution and environment of the Eastern Linear Pottery Culture: A case study
in the site of Polgár-Piócási-Dűlő. Acta Archaeologica Academiae Scientiarum
Hungaricae, 65(2), 217–283. https://doi.org/10.1556/AArch.65.2014.2.2

Nalepka, D. (2009). Are sporomorphs collected from the Wawel Renaissance Gardens
indicative of herbs cultivated by Queen Bona Sforza (1494–1557)? Acta Palaeobotanica,
49(2), 353–364.

Niesiołowska, A., Perzyńska, M., & Żak, J. (1960). Badania na posesji Ostrów Tumski 13
w latach 1950–1953 [Research on the Ostrów Tumski 13 in 1950–1953]. In W. Hensel
(Ed.), Poznań we wczesnym średniowieczu [Poznań in the Early Middle Ages] (Vol. 2,
pp. 67–220). Zakład Narodowy im. Ossolińskich; Wydawnictwo PAN.

Nowak, M., Lityńska-Zając, M., Moskal-del Hoyo, M., Mueller-Bieniek, A., Kapcia, M., &
Kotynia, K. (2020). Plants of the Funnel Beaker culture in Poland. Sprawozdania
Archeologiczne, 72(1), 87–114. https://doi.org/10.23858/SA/72.2020.1.005

Orlicz, A. (1967). Szczątki roślinne z okresu rzymskiego z wykopalisk archeologicznych
w Wąsoszu Górnym koło Kłobucka [Plant remains of Roman Age from the
archaeological excavation at Wąsosz Górny near Kłobuck]. Folia Quaternaria, 27, 1–9.

Papiernik, P., Nalepka, D., Okupny, D., & Budek, A. (2017). Studnia kultury pucharów
lejkowatych w świetle wieloaspektowych analiz obiektu 3456 z Ludwinowa, stan. 3,
pow. Włocławek, woj. kujawsko-pomorskie [Well from the Funnel Beaker Culture in
the light of multi-faceted analysis of Feature 3456 from Ludwinowo, Site 3, district of
Włocławek, Kuyavian-Pomeranian Voivodeship]. Via Archaeologica Lodziensis, 7,
619–624.

Pearsall, D. M. (2000). Palaeoethnobotany: A handbook of procedures (2nd ed.). Academic
Press.

Pińska, K., & Badura, M. (2017). Warunki przyrodnicze i dieta roślinna mieszkańców Pucka
w późnym średniowieczu [Natural conditions and vegetable diet of Puck inhabitants in
the Late Middle Ages]. In M. Starski (Ed.), Puck – kultura materialna małego miasta
w późnym średniowieczu [Material culture of the chartered town of Puck in the Late
Middle Ages] (pp. 431–450). Uniwersytet Warszawski.

Piperno, D. R. (1988). Phytolith analysis. An archaeological and geological perspective.
Academic Press.

Piperno, D. R. (2006). Phytoliths: A comprehensive guide for archaeologists and paleoecologists.
AltaMira Press.

Pluskowski, A., Badura, M., & Jarzembowski, M. (2019). Exploiting plants: Macrobotanical
remains from Prussia. In A. Pluskowski (Ed.), Environment, colonization and the Baltic
Crusader states (pp. 377–403). Brepols Publishers.

Polcyn, M. (1991). Znaleziska roślinne w podwodnej warstwie kulturowej w obrębie reliktów
wczesnośredniowiecznego mostu poznańskiego w jeziorze Lednica [Plant remains in
the underwater cultural layer within the relics of the Early Medieval Poznań bridge in
Lake Lednica]. In K. Tobolski (Ed.), Wstęp do paleoekologii Lednickiego Parku
Krajobrazowego [Introduction to the palaeoecology of the Lednica Landscape Park]
(pp. 87–93). Wydawnictwo Naukowe UAM.

Polcyn, M. (2003). Archeobotaniczna interpretacja wczesnośredniowiecznych, podwodnych
warstw kulturowych z Ostrowa Lednickiego i Giecza [Archaeobotanical interpretation of
Early Medieval, subaquatic cultural layers from Ostrów Lednicki and Giecz]. Muzeum
Pierwszych Piastów na Lednicy.

Polcyn, M., Polcyn, I., & Burchard, B. (1999). Zagadnienie funkcji orki neolitycznej na
stanowisku Mogiła Stradowska (Zagaje Stradowskie, woj. świętokrzyskie) w świetle
analizy fitolitów [A phytolith study of Neolithic ploughing from the site “Mogiła
Stradowska” at Zagaje Stradowskie]. Polish Botanical Studies, Guidebook Series, 23,
107–113.

Polcyn, M., Polcyn, I., & Wasylikowa, K. (2005). Zastosowanie analizy fitolitów
w archeobotanice [Application of phytolite analysis in archaeobotany].
In M. Lityńska-Zając & K. Wasylikowa (Eds.), Przewodnik do badań
archeobotanicznych [Guidebook to archaeobotanical studies] (pp. 301–320). Sorus.

Pomian, I., Latałowa, M., Łęczyński, L., & Badura, M. (2000). Water or land? Preliminary
results of an interdisciplinary project of palaeoenvironmental reconstruction at the site
of the medieval harbour in Puck (N. Poland). In J. Litwin (Ed.), Proceedings of the
Eighth International Symposium on Boat and Ship Archaeology, Gdańsk 1997
(pp. 27–36). Polish Maritime Museum.

Rossius, O. (1933). Die sogennanten Pfahlbauten [e so-called pile dwellings].
Praehistorische Zeitschri, 24, 24–93.

Sady, A. (2015). Pozostałości roślin uprawnych i drewna. Uwagi o gospodarce roślinnej
w lokalnym środowisku [Remains of crop plants and wood. Remarks on the plant
economy and local environment]. In T. J. Chmielewski & T. Mitrus (Eds.), Pliszczyn.

Acta Societatis Botanicorum Poloniae / 2022 / Volume 91 / Article 916
Publisher: Polish Botanical Society

18

https://doi.org/10.1556/AArch.65.2014.2.2
https://doi.org/10.23858/SA/72.2020.1.005


Badura et al. / Archaeobotanical Studies in Poland

Eneolityczny kompleks osadniczy na Lubelszczyźnie [Pliszczyn. Eneolithic settlement
complex in the Lublin region] (pp. 165–188). Wydawnictwo Profil-Archeo; Fundacja
Nauki Archaeologia Silesiae.

Sady, A. (2016a). Gliwice. Wyniki analizy archeobotanicznej drewna i węgli drzewnych.
Materiały z badań w roku 2014 [Gliwice. Results of archaeobotanical analysis of wood
and charcoal. Research from 2014] [Unpublished manuscript]. Private archive.

Sady, A. (2016b). Gliwice. Wyniki analizy archeobotanicznej drewna i węgli drzewnych.
Materiały z badań w roku 2015 [Gliwice. Results of archaeobotanical analysis of wood
and charcoal. Research from 2015] [Unpublished manuscript]. Private archive.

Sady, A. (2016c). Gliwice. Wyniki analizy botanicznej drewna. Raport [Gliwice. Results of
archaeobotanical analysis of wood. Report] [Unpublished manuscript]. Private archive.

Sady, A. (2018). Wyniki analizy botanicznej materiałów roślinnych z Wrocłwia. Raport [Results
of botanical analysis of plant materials from Wrocław. Report] [Unpublished
manuscript]. Private archive.

Sady-Bugajska, A. (2020). Wyniki analizy mchu użytego do uszczelnienia konstrukcji
drewnianych na terenie stanowiska Lublin-Zamek [e results of the analysis of the
moss used to seal wooden structures in the Lublin-Castle site]. In M. Stasiak-Cyran
(Ed.), Relikty średniowiecznej drewnianej zabudowy wzgórza zamkowego w Lublinie –
badania interdyscyplinarne i konserwacja [Relics of medieval wooden buildings on the
castle hill in Lublin – Interdisciplinary research and conservation] (pp. 95–99).
Muzeum Narodowe w Lublinie.

Schubert, T., & Makohonienko, M. (2000). Mikro i makrofosylia osadów podstawy grodu na
wyspie Ledniczce (Rybitwy – Ledniczka, st. 4) [Micro and macrofosiles of the base
sediments of the settlement on the Ledniczce island (Rybitwy – Ledniczka, Site 4)].
Studia Lednickie, 6, 375–388.

Seild, O. (1936). Przedhistoryczne węgle i owocki Lithospermum z kopca wschodniego
w Rosiejowie w pow. pińczowskim [Prehistoric charcoal and Lithospermum fruit from
the eastern barrow in Rosiejów, Pińczów District]. Wiadomości Archeologiczne, 14,
106–115.

Stępnik, T. (1996). Średniowieczne wyroby drewniane z Ostrowa Lednickiego – analiza
surowcowa [Medieval wooden products from Ostrów Lednicki – Raw material
analysis]. Studia Lednickie, 4, 261–296.

Stępnik, T. (2001). Skład taksonomiczny prób drewna i węgli drzewnych z Kowalewka, stan.
12, gm. Oborniki [e taxonomic composition of wood and charcoal samples from
Kowalewko, Site 12, Oborniki Commune]. In M. Gierlach & M. Chłodnicki (Eds.),
Kowalewko 12: Cmentarzysko birytualne ludności kultury wielbarskiej (od połowy
I w. n.e. do początku III w. n.e.) [Kowalewko 12. Biritual cemetery of a population of the
Wielbark Culture (mid-first to beginning of third centuries AD)] (pp. 467–470).
Wydawnictwo Poznańskie.

Stępnik, T., Szmyt, M., & Żurkiewicz, D. (2017). Use of wood in Yampil Barrow Complex
funerary rituals IV–II mill. BC. Baltic-Pontic Studies, 22, 126–165.
https://doi.org/10.1515/bps-2017-0024

Strzelczyk, J. (2003). Proso zwyczajne (Panicum miliaceum L.) we wczesnym średniowieczu
Wielkopolski [Broomcorn millet (Panicum miliaceum L.) in the Early-Medieval
Wielkopolska (Great Poland)]. Bogucki Wydawnictwo Naukowe.

Styring, A., Fraser, R. A., Bogaard, A., & Evershed, R. P. (2014a). Cereal grain, rachis and pulse
seed amino acid δ15N values as indicators of plant nitrogen metabolism.
Phytochemistry, 97, 20–29. https://doi.org/10.1016/j.phytochem.2013.05.009

Styring, A., Fraser, R. A., Bogaard, A., & Evershed, R. P. (2014b). e effect of manuring on
cereal and pulse amino acid δ15N values. Phytochemistry, 102, 40–45.
https://doi.org/10.1016/j.phytochem.2014.02.001

Swederski, W. (1925). Chwasty z wykopalisk archeologicznych na Żmudzi i w Małopolsce
[Weeds from archaeological excavations in Samogitia and Lesser Poland]. Acta
Societatis Botanicorum Poloniae, 3(2), 242–252. https://doi.org/10.5586/asbp.1925.014

Święta-Musznicka, J., Badura, M., Jarosińska, J., & Latałowa, M. (2021). Naturalne
uwarunkowania i konsekwencje przyrodnicze rozwoju osadnictwa na terenie Gdańska
(V–XV w.) [Natural conditions and the environmental consequences of the settlement
development in Gdańsk (fih–fieenth centuries)]. Archeologia Gdańska, 8, 1–25.

Święta-Musznicka, J., Badura, M., Pędziszewska, A., & Latałowa, M. (2021). Environmental
changes and plant use during the 5th–14th centuries in medieval Gdańsk, northern
Poland. Vegetation History and Archaeobotany, 30, 363–382.
https://doi.org/10.1007/s00334-020-00789-9

Święta-Musznicka, J., & Latałowa, M. (2016). From wetland to commercial centre: e natural
history of Wyspa Spichrzów (“Granary Island”) in medieval Gdańsk, northern Poland.
Vegetation History and Archaeobotany, 25, 583–599.
https://doi.org/10.1007/s00334-020-00789-9

Acta Societatis Botanicorum Poloniae / 2022 / Volume 91 / Article 916
Publisher: Polish Botanical Society

19

https://doi.org/10.1515/bps-2017-0024
https://doi.org/10.1016/j.phytochem.2013.05.009
https://doi.org/10.1016/j.phytochem.2014.02.001
https://doi.org/10.5586/asbp.1925.014
https://doi.org/10.1007/s00334-020-00789-9
https://doi.org/10.1007/s00334-020-00789-9


Badura et al. / Archaeobotanical Studies in Poland

Święta-Musznicka, J., Latałowa, M., Szmeja, J., & Badura, M. (2011). Salvinia natans in
medieval wetland deposits in Gdańsk, northern Poland: Evidence for the Early
Medieval climate warming. Journal of Paleolimnology, 45, 369–383.
https://doi.org/10.1007/s10933-011-9505-1

Tobolski, K. (1989). Wstępna informacja o badaniach paleobotanicznych podwodnych warstw
kulturowych w Jeziorze Lednickim [Initial information on palaeobotanical research of
underwater cultural layers in the Lednickie Lake]. Studia Lednickie, 1, 99–102.

Tomczyńska, Z. (1989). Identification of charcoal fragments from Late Paleolithic sites in
Wadi Kubbaniya. In A. Close (Ed.), e prehistory of Wadi Kubbaniya (Vol. 2,
pp. 252–257). Southern Methodist University Press.

Tomczyńska, Z., & Wasylikowa, K. (1999). Rośliny znalezione w 16-wiecznej latrynie
w Krakowie [Plants found in a sixteenth-century cesspit in Kraków]. Polish Botanical
Studies, Guidebook Series, 23, 279–305.

Trzcińska-Tacik, H., & Lityńska-Zając, M. (1999). Różnorodność flory niewielkiego obszaru –
od okresu rzymskiego do współczesności w południowej Polsce [Diversity of the flora
on the small area from the Roman Iron Age to present day in southern Poland].
Polish Botanical Studies, Guidebook Series, 23, 197–209.

Trzcińska-Tacik, H., & Wasylikowa, K. (1982). History of the synanthropic changes of flora
and vegetation of Poland. Memorabilia Zoologica, 37, 47–69.

Trzcińska-Tacik, H., & Wieserowa, A. (1976). Flora of Cracow in the Early Medieval and
Medieval periods. Folia Quaternaria, 47, 67–81.

Wasylikowa, K. (1965). Makroskopowe szczątki roślin znalezione w warstwie średniowiecznej
na Rynku Głównym w Krakowie [Macroscopic plant remains found in the medieval
layer from the Rynek Główny (Main Market Place) in Kraków]. Materiały
Archeologiczne, 6, 191–196.

Wasylikowa, K. (1978a). Plant remains from Early and Late Medieval time found on the
Wawel Hill in Cracow. Acta Palaeobotanica, 19, 115–200.

Wasylikowa, K. (1978b). Early and Late Medieval plant remains from Wawel Hill in Kraków
(9–10th to 15th century A.D.). Berichte der Deutschen Botanischen Gesellscha, 91,
107–120.

Wasylikowa, K. (1981). e role of fossil weeds for the study of former agriculture. Zeitschri
für Archäologie, 15, 11–23.

Wasylikowa, K. (1983). Antropogeniczne zmiany roślinności w holocenie [Anthropogenic
changes to flora in the Holocene]. In J. K. Kozłowski & S. Kozłowski (Eds.), Człowiek
i środowisko w pradziejach [Man and the environment in prehistory] (pp. 53–71). PWN.

Wasylikowa, K. (1984). Fossil evidence for ancient food plants in Poland. In W. van Zeist &
W. A. Casparie (Eds.), Plants and ancient man (pp. 257–266). A. A. Balkema.

Wasylikowa, K. (1991). Roślinność wzgórza wawelskiego we wczesnym i późnym
średniowieczu na podstawie badań paleobotanicznych [Vegetation of the Wawel Hill in
Early and Late Middle Ages on the basis of palaeobotany studies]. Studia do Dziejów
Wawelu, 5, 93–131.

Wasylikowa, K. (1992). Holocene flora of the Tadrart Acacus area, SW Libya, based on plant
macrofossils from Uan Muhuggiag and Ti-n-Torha/Two Caves archaeological sites.
Origini, 16, 125–159.

Wasylikowa, K. (1993a). History of vegetation. In M. Kobusiewicz & J. Kabaciński (Eds.),
Chwalim, subboreal hunter-gatherers of the Polish plain (pp. 91–101). Institute of
Archaeology and Ethnology, Polish Academy of Sciences.

Wasylikowa, K. (1993b). Plant macrofossils from the archaeological sites Uan Muhuggiag and
Ti-n-Torha, Southwestern Libya. In L. Krzyżaniak, M. Kobusiewicz, & J. Alexander
(Eds.), Environmental change and human culture in the Nile Basin and Northern Africa
until second Millenium B.C. (pp. 25–41). Poznań Archaeological Museum.

Wasylikowa, K. (1994). Co to jest archeobotanika? [What is archaeobotany?]. Polish Botanical
Studies, Guidebook Series, 11, 17–29.

Wasylikowa, K. (1997). Flora of the 8,000 years old archaeological site E-75-6 at Nabta Playa,
Western Desert, southern Egypt. Acta Palaeobotanica, 37(2), 99–205.

Wasylikowa, K. (2005). Analiza pyłkowa w badaniach archeobotanicznych [Pollen analysis in
archaeobotanical research]. In M. Lityńska-Zając & K. Wasylikowa (Eds.), Przewodnik
do badań archeobotanicznych [Guidebook to archaeobotanical studies] (pp. 346–371).
Sorus.

Wasylikowa, K., Carciumaru, M., Hajnalova, E., Hartyanyi, B. P., Pashkevich, G. A., &
Yanushevich, Z. V. (1991). East-Central Europe. In W. van Zeist, K. Wasylikowa, &
K. E. Behre (Eds.), Progress in Old World palaeoethnobotany (pp. 207–239). A. A.
Balkema.

Wasylikowa, K., Gluza, I., Lityńska-Zając, M., & Tomczyńska, Z. (1992). Charcoals from three
Neolithic settlements in the loess area of south-central Poland. Bulletin de la Société

Acta Societatis Botanicorum Poloniae / 2022 / Volume 91 / Article 916
Publisher: Polish Botanical Society

20

https://doi.org/10.1007/s10933-011-9505-1


Badura et al. / Archaeobotanical Studies in Poland

Botanique de France, Actualités Botaniques, 139, 373–382.
https://doi.org/10.1080/01811789.1992.10827114

Wasylikowa, K., & Lityńska-Zając, M. (2012). Polish archaeobotanical studies in Africa.
In J. Kabaciński, M. Chłodnicki, & M. Kobusiewicz (Eds.), Prehistory of northeastern
Africa: New ideas and discoveries (pp. 43–451). Muzeum Archeologiczne w Poznaniu.

Wasylikowa, K., Lityńska-Zając, M., & Mamakowa, K. (2005). Paleobotanika czwartorzędu
w Polsce w czasie ostatnich 25 lat: główne kierunki badań i osiągnięcia [Quaternary
Palaeobotany in Poland in the last 25 years: Main research trends and achievements].
Prace Komisji Paleogeografii Czwartorzędu PAU, 23, 33–39.

Wieserowa, A. (1967). Wczesnośredniowieczne szczątki zbóż i chwastów z Przemyśla
[Early Medieval remains of cereals and weeds from Przemyśl, SE Poland].
Folia Quaternaria, 28, 1–16.

Wieserowa, A. (1979). Plant remains from Early and Late Middle Ages found in settlement
layers of the Main Market Square in Cracow. Acta Palaeobotanica, 20(2), 137–212.

Willerding, U. (1979). Paläo-ethnobotanische Untersuchungen über die Entwicklung von
Pflanzengesellschaen [Paleo-ethnobotanical studies on the development of plant
communities]. In O. Wilmanns & R. Tüxen (Eds.), Werden und Vergehen
von Pflanzengesellschaen [e rise and fall of plant communities] (pp. 61–109).
J. Cramer.

Willerding, U. (1986). Zur Geschichte der Unkräuter Mitteleuropas [On the history of weeds in
Central Europe]. Wachholtz.

Zabłocki, J., & Żurowski, J. (1932). Znalezienie zapasów Lithospermum w dwu stanowiskach
kultury małopolskiej [Finding Lithospermum supplies in two sites of Małopolska
culture]. Materiały Prehistoryczne, 1, 1–28.

Zarzycki, K. (1984). Ekologiczne liczby wskaźnikowe roślin naczyniowych Polski [Indicator
values of vascular plants in Poland]. Instytut Botaniki, Polska Akademia Nauk.

Zarzycki, K., Trzcińska-Tacik, H., Różański, W., Szeląg, Z., Wołek, J., & Korzeniak, U. (2002).
Ecological indicator of vascular plants of Poland. W. Szafer Institute of Botany, Polish
Academy of Sciences.

Zemanek, A. (Ed.). (2000). Józef Rostafiński: botanik i humanista [Józef Rostafiński: A botanist
and humanist]. Polska Akademia Umiejętności.

Zemanek, A., & Wasylikowa, K. (1996). Historia botaniki i archeobotanika w poszukiwaniu
danych o użytkowaniu roślin w średniowiecznym Krakowie [History of botany and
archaeobotany in search of data on the uses of plants in medieval Kraków]. Analekta,
Studia i Materiały z Dziejów Nauki, 5(9), 123–138.

Zohary, D., Hopf, M., & Weiss, E. (2012). Domestication of plants in the Old World (4th ed.).
Oxford University Press. https://doi.org/h5qh

Żarski, M., Winter, H., Nadachowski, A., Urbanowski, M., Socha, P., Kenig, K., Marcinkowski,
B., Krzemińska, E., Stefaniak, K., Nowaczewska, W., & Marciszak, A. (2017).
Stratigraphy and palaeoenvironment of Stajnia Cave (southern Poland) with regard to
habitation of the site by Neanderthals. Geological Quarterly, 61(2), 350–369.
https://doi.org/10.7306/gq.1355

Acta Societatis Botanicorum Poloniae / 2022 / Volume 91 / Article 916
Publisher: Polish Botanical Society

21

https://doi.org/10.1080/01811789.1992.10827114
https://doi.org/h5qh
https://doi.org/10.7306/gq.1355

	Archaeobotanical Studies in Poland – Historical Overview, Achievements, and Future Perspectives
	1 Introduction
	2 Archaeobotany – The Scope of Studies
	3 History of Development of Archaeobotanical Studies in Poland
	4 Achievements of Polish Botanists Overseas
	5 Overview of Selected Archaeobotanical Research Topics
	5.1 Structure of Crops in the Territory of Poland
	5.2 Reconstruction of the Natural Environment and Use of Plants in Historical Towns
	5.3 Phytosociology and Autecology in Environmental and Economic Interpretations

	6 Conclusions
	Acknowledgments
	References


