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Introduction

The purpose of this article is to present the results of plant remains recovered and ana-

lyzed from Funnel Beaker (FB), Lublin-Volhynian (LV), and Funnel Beaker-Baden (FB-B) 

culture occupations at Bronocice, dating from approximately 3800 to 2700 BC. This ana-

lysis will provide information about subsistence and various uses of domestic and wild 

plants. Neolithic populations in the Bronocice region depended not only on cereal cultiva-

tion but also on the raising of livestock, hunting, fishing and gathering. In this article, we 

will consider the following questions: 1. How important were domestic and wild plants in 

the archaeobotanical sample? 2. What were the frequencies of different plants? 3. What 

was the usage of plants? 4. Were there any changes in the frequencies of the plant remains 

took place through time? 5. How were different plants used for food and medicinal pur-

poses?

The State University of New York at Buffalo and the Polish Academy of Sciences con-

ducted a cooperative archaeological project at the Bronocice site, Świętokrzyskie Province 

from 1974–1978 (Fig. 1). The Director and Principal Polish Investigator of this cooperative 

Fig. 1. Location of Bronocice in Poland
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project was Witold Hensel and the Principal American Investigator was Sarunas Milisau-

skas. The objectives of this archaeological project were twofold: 1. to investigate the pre-

historic environment, chronology, economy, settlement system, and social organization of 

the Middle Neolithic (TRB or Funnel Beaker culture) and Late Neolithic (Funnel Beaker-

Baden) communities, and 2. to explore the origin of complex societies in the Nidzica River 

basin, southeastern Poland.

Description of the Bronocice Microregion

The site of Bronocice is located in the Bronocice microregion, southeastern Poland. 

A circle with a 10-km radius (314 km), centered on the site of Bronocice, was used to de-

limit the microregion. The presence of sandy soils at the northeastern edge of the microre-

gion determined the area’s radius. The Bronocice microregion is located in the southeastern 

(Little) Polish Uplands and the Proszowice Uplands are located in its southern part, while 

the northern portion falls within the Miechów Upland. The extensive valley of the Nidzica 

River, a left bank tributary of the Vistula, bisects the microregion from west to east.

The Bronocice microregion consists of low loess covered elevations or hills. The alti-

tude of the hills is 250–300 m asl, but they rise only 50–100 m above the valley bottom of 

the Nidzica River. Various geological formations are found in the microregion. While the 

Miechów Upland section was formed during the Cretaceous epoch, the Proszowice Up-

lands were formed on the Miocene loams. These formations are covered by a layer of loess, 

which is over 5 m thick in some areas (Gilewska 1958). Chernozems are most commonly 

found in the microregion, followed by brown loam and alluvial soils. Sandy soils comprise 

only 8.3% of the microregion.

The Bronocice site (50°21’00” N latitude, 20°19’30” E longitude) is located on the highest 

local elevation above the Nidzica River floodplain in Świętokrzyskie province. Janusz Kruk 

discovered it in 1967 during a survey of this region, although it should be noted that as 

early as 1936, K. Jażdżewski reported a Funnel Beaker amphora from Bronocice. The 

length of the entire site is roughly 1600 meters and the width from 300 to 500 meters, 

totaling an area of over 50 hectares (Fig. 2). For excavation purposes, Bronocice was di-

vided into three natural areas — A, B, and C — based on topographical variation. Areas A 

and B are 18 hectares in size each, while Area C is 16 hectares in size. Excavations were 

conducted in all three areas and the chronological, functional, and cultural variability was 

defined. Excavations at Bronocice recovered a large volume of diverse cultural materials, 

approximately 500,000 artifacts, including pottery, lithics, burials, textile production ar-

tifacts, and plant and faunal remains (Kruk, Milisauskas 1981). Furthermore, ditches of 

two fortifications and one enclosure were found.

Bronocice has some of the earliest evidence in Europe for the presence wheeled vehi-

cles, dating to around 3400 BC (Bakker et al. 1999). These vehicles were probably pulled 
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by cattle. At this time, ards were present for plowing fields in central Europe, and we as-

sume that they were present at Bronocice.

We have suggested that the site of Bronocice was the central place in the region (Mili-

sauskas, Kruk 1984). It is evident that in the surveyed region of 314 km2, Bronocice was by 

far the largest settlement. There was a two-tier settlement system. The population and the 

settlement size at Bronocice were much greater than that of any other site (Table 1). 

Chronological and Cultural Sequence 
in the Bronocice Region

The Linear Pottery culture is the earliest Neolithic occupation in the Bronocice region, 

dating from approximately 5400–4900 BC. With the disappearance of Linear Pottery ce-

ramics, Lengyel-Polgár ceramics began to dominate in the Bronocice region around 

4800–4600 BC. This stylistic change signified, in the traditional nomenclature, the begin-

nings of the Middle Neolithic in southeastern Poland. By 3800 BC the earliest Funnel 

Beaker material had appeared in the Bronocice region (Table 2). These ceramics disap-

peared around 3100 BC. Fortifications of the Lublin-Volhynian culture, dating to 3700 BC, 

were also found at the Bronocice site. Funnel Beaker-Baden, Globular Amphora and Corded 

Table 1. Population and Settlement Size during the Six Phases at Bronocice

Table 2. Length of the six occupational phases at Bronocice
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Ware material characterize the Late Neolithic in the Bronocice region. It should be noted 

that we have previously called Funnel Beaker-Baden material “Baden-like” or simply 

“Baden”, but after extensive reanalysis we now conclude that these Late Neolithic ceramics 

at Bronocice cannot be considered typical Baden types. The earliest Funnel Beaker-Baden 

ceramics date to around 3100 BC and the Corded Ware material around 2700 BC. There 

was a Corded Ware culture burial in Area B and some pits belonging to the Middle Bronze 

Age, Trzciniec culture, were found at Bronocice. In addition, small quantities of pottery 

belonging to the Comb and Pit Ornamented Pottery culture were recovered.

Bronocice Landscape

In order to recreate the habitat areas of settlement at Bronocice, the method of poten-

tial natural vegetation was used as the surroundings of the site has not been palynologicaly 

studied, which would most fully reflect the characteristics of the past vegetation. Potential 

natural vegetation refers to the vegetation which would have developed after the cessation 

of human activity, from the elements currently present (at the time) in the flora (Kornaś, 

Medwecka-Kornaś 2002, 519; Matuszkiewicz 1991, 478–479). Therefore, it cannot be 

equated with primeval vegetation or historic vegetation, as it already existed in the envi-

ronment surrounding the site. Potential natural vegetation is characterized by the proper-

ties of habitats showing the spatial variation, and which is plotted on a map. Thus in the 

Bronocice region, we can identify five zones: A) the seasonally flooded bottom lands, cha-

racterized by alder forests (Carici elongatae-Alnetum) and marshy multi-species forests, 

mainly ash and elm (Fraxino-Ulmetum, Circaeo-Alnetum), B) the valley edge, consisting 

of dry multi-species forests of linden and hornbeam (Tilio-Carpinetum typicum), (Tilio-

Carpinetum stachyetosum), C) the slopes of the uplands, characterized by linden and 

hornbeam (Tilio-Carpinetum typicum), D) the edges of the uplands, consisting of dry 

multi-species deciduous forests of linden and hornbeam (Tilio-Carpinetum typicum) and 

mixed coniferous forests in some parts (Pino-Quarcetum), and E) the uplands, characte-

rized by oak and pine forests (Pino-Quercetum) (Kruk, Przywara 1983; Milisauskas, Kruk 

1984). 

The Funnel Beaker, Lublin-Volhynian and Funnel Beaker-Baden occupations at Brono-

cice were located in Zone D. In addition to fertile soils, Zone D also possesses a sufficient 

amount of flat land, which is ideal for settlement location. Previous to the Funnel Beaker 

occupations at Bronocice, Linear Pottery and Lengyel-Polgár ceramics are found in the 

surrounding valleys, and it appears that these occupations had only a minor impact on the 

local environment. 

Most Linear Pottery and Lengyel-Polgár settlements were located near low-lying areas, 

just above the floodplains (Kruk 1973). Oak forests dominated the local landscape (Kruk 

1993). However, the majority of Funnel Beaker and Funnel Beaker-Baden sites were up-
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land settlements. Large areas of forest were cleared by cutting with axes and probably by 

fire. The deforestation of the Bronocice region during the Funnel Beaker occupations 

changed the forest to forest-steppe and, thus, the landscape was characterized by a mosaic 

of open spaces covered by grasses and clusters of trees. The frequency of pine increased in 

the forests as a result of human activities, and this increase probably reflects an invasion 

of old grain fields and pastures by pine. Thus the Bronocice landscape was greatly changed 

by Funnel Beaker and Funnel Beaker-Baden people. 

Additional evidence for landscape changes in the Bronocice region is provided by mol-

luscan, palaeogeographical, and faunal data (Kruk et al. 1996). Near the end of the fourth 

millennia BC, the population in the Bronocice region increased and extensive agricultural 

exploitation of the loess uplands occurred. This time period is associated with the begin-

ning of the Sub-Boreal climatic phase. In the Bronocice region, thick silts accumulated in 

river valleys and at the bottom of dry valleys at a rate of sedimentation that was three to six 

times greater than that of the Atlantic period. This resulted from the clearing of forests 

from slopes and upper elevations. Molluscan data show that intensive slash and burn 

farming of the uplands contributed to the formation of grasslands. Snails adapted to dry 

and deforested environments, and species such as Vallonia costata Müller, V. pulchella 

Müller, and Pupilla muscorum L., comprise the data (Alexandrowicz et al. 1984). Finally, 

the presence of numerous goat/sheep remains at Bronocice indicates the existence of large 

open areas, i.e., cleared forests around the settlement. Finally, various plants associated 

with different grassland are present at Bronocice (Table 3).

Table 3. Plants associated with grasslands at Bronocice
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Recovered Plant Remains

The analyses of flotation, charcoal and daub samples provided evidence for the pre-

sence of domesticated and wild plants. The flotation samples produced the most evidence 

about plant remains (Table 4). Numerous daub pieces contained plant impressions at 

Bronocice and their identification subsequently increased the sample size of the plant re-

mains, particularly that of cereals. Some of the cereal grains were damaged and, thus, the 

species could not be determined.

Table 4. Number of Analyzed Samples of Plant Remains at Bronocice

The domesticated plants and the accompanying weeds were first introduced by the 

Linear Pottery culture people around 5400 BC in the Bronocice region. Therefore, some 

1500 years of agriculture preceded the earliest Funnel Beaker occupation. It should be 

noted that in addition to the plant material, faunal remains of domestic and wild animals 

were recovered from Funnel Beaker, Lublin-Volhynian and Funnel Beaker-Baden pits at 

Bronocice.

Plant Recovery Procedures

The plant remains were recovered by two methods. One method involved water sepa-

ration. Here, a pit fill sample of 6300 cm3 was collected from each feature at Bronocice. 

These samples of pit fill were then put into a strainer with a 1 mm mesh opening and then 

submerged in a tank of water. The flotation samples were analyzed by Richard Ford and 

Maria Lityńska-Zając. The second method involved identification of plant impressions 

from daub pieces by Maria Lityńska-Zając and Richard Ford. Maria Lityńska-Zając and 

Zofia Tomczyńska analyzed the charcoal remains. Each seed, fruit, fragment of spikelet or 
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chaff were counted as one specimen. The number of charred diasporas was low from the 

flotation samples. The small number of seeds and fruit may account for the absence of 

some plants in the six different occupational phases. A large number (n=215) of cereal 

fragments from phase 4 pits were unidentifiable at the species level.

Funnel Beaker and Funnel Beaker-Baden Plant Rema-
ins from Bronocice

At Bronocice, the recovered plant remains consist of 34 species, 9 genera and 3 fami-

lies. Plant names are according to Flowering plants and pteridophytes of Poland (Mirek 

et al. 2002). Except for Taraxacum officinale and Lithospermum officinale, all seeds were 

burnt. It is unclear whether the Taraxacum officinale and Lithosoermum officinale re-

mains are modern or prehistoric, as there is always the possibility of the presence of intru-

sive remains of modern plants in a pit. Lithospermum possesses a very hard pericarp 

(Kulpa 1974), and it is possible that they can survive as uncharred conditions in a archaeo-

logical features (van Zeist, Buitenhuis 1983). The charcoal remains produced 3 species and 

7 genus. Plant remains in daub pieces were numerous and consisted of 2 species, 1 genera 

and 1 family. The daub contained numerous imprints of cereals and wild grasses. Phase 1 

pits contained very small amounts of plant remains (Tables 5, 6), while the pits of phases 

4, 5, and 6 produced the greatest number of plant remains (Tables 5, 9, 10, 11). 

The Neolithic people at Bronocice cultivated a variety of plants including emmer wheat, 

einkorn wheat, spelt wheat, bread wheat, barley, flax, garden pea and lentils (Table 5). We 

have considerable information concerning the subsistence activities of the Funnel Beaker 

(phases 3 and 4) and Funnel Beaker-Baden people (phases 5 and 6) at Bronocice. The 

cultivation of a variety of plants would have been advantageous in a mixed subsistence 

strategy, since the failure of one crop would not necessarily result in the failure of others. 

Emmer wheat occurred in every phase, and was the most important cereal in the subsis-

tence economy and probably the main source of carbohydrates. Einkorn wheat, spelt 

wheat, bread wheat, and barley were also cultivated (Table 5). Einkorn is found in five 

phases, except phase 1. Emmer is quite sensitive to soil quality variations, temperature and 

rainfall; consequently, to rely heavily on emmer for subsistence would have been very risky 

for the Bronocice people, since a bad harvest could threaten the existence of the entire 

community. In times when the emmer harvest was bad, the people could rely on other spe-

cies such as einkorn and barley. For example, in comparison to emmer, einkorn wheat is 

more winter hardy. Angela Kreuz (Kreuz et al. 2005) have pointed out that “Einkorn is the 

only cultivated cereal which, due to the characteristics of its straw, keeps standing after 

heavy rainfall.” Barley is a hardier cereal than wheat, and can be cultivated on poorer soils. 

Furthermore, barley does not exhaust the soil as much as wheat. Bread wheat is present 

first during the phase 3 occupation. The remains of rye and oats, determined only to genus 
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Table 11. Phase 6 Plant Remains from Bronocice
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level may represent weeds which grew wild amidst the domestic cereals (Wasylikowa 1983; 

Behre 1992; Lityńska-Zając, Wasylikowa 2005). In cereals fields grew different segetal 

weed species (Matuszkiewicz 2001), whose remains are preserved in Bronocice; Table 12). 

Field peas, lentils, and flax were likewise cultivated.

There are numerous grinding stones at Bronocice, suggesting the production of flour 

from these cereals. Bread wheat flour was likely used in the making of bread at the site, as 

suggested by the presence of preserved bread from contemporaneous Swiss lakeside set-

tlements (Währen 1995; Behre 1991).

Therefore, cereals, especially emmer wheat, must have played the most important role 

in the diet. However, we should not forget that animal husbandry supplied meat and milk 

for the Bronocice people (Milisauskas et al. 2012). It should be pointed out that red meat 

and cereals play different roles in the diet: cereals yield carbohydrates for day-to-day sur-

vival, while meat yields high-quality protein which is needed less frequently. Cereals must 

have supplied the greatest amount of food in the Funnel Beaker and Funnel Beaker-Baden 

people’s diet, since the amount of meat available for human consumption was probably 

not very great. 

It is difficult to infer the usage of cereals in rituals, although we assume that there were 

various harvest rituals. Ksenija Borojević (2006, 19) has noted that “There are many rituals 

connected with wheat in general, which are documented in historical records as well as in 

folklore of many peoples. Wheat is also present in Egyptian, Greek, Roman, and Christian 

religions as being a sacrificial food and a symbol of resurrection”.

Measurements of Cereal Grains

Length, width and thickness of whole emmer wheat grains were measured from phases 

4, 5, and 6 (Table 13). The length of grains from phase 4 grains ranges from 3.6 mm to 5.6 mm, 

the width ranges from 2.2 mm to 3.9 mm, and thickness ranges from 1.6 mm to 2.4 mm. 

The length of grains from phase 5 ranges from 3.7 mm to 5.2 mm, the width ranges from 

Table 12. Weeds associated with cultivation of cereals (Centauretalia cyani) at Bronocice
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2.0 mm to 2.8 mm, and the thickness ranges from 1.9 mm to 2.4 mm. The length of grains 

from phase 6 ranges from 3.9 mm to 5.0 mm, the width ranges from 1.8 mm to 2.8 mm, 

and the thickness ranges from 1.8 mm to 2.8 mm.

Table 13. Length, width and thickness of Triticum dicoccon whole grains (mm)
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Harvest

The blooming period of the wild plants found at Bronocice indicates that the Bronocice 

people harvested cereals at the end of July or August (Table 14). These plants were brought 

to the site when they had already bloomed, as fruits were found at the settlement (Lityńska-

Zając 1997b; 2005). Fallopia convolvulus (dumort) has the latest blooming period, which 

occurs in July, and this period coincides with the end of blooming for most of the other 

plants. The cereals were sown in the spring, and after crops were harvested, cattle, sheep 

and goats could graze stubble from these fields.

Ecological indicators

We used Ellenberg (1950; 1979) three indices, moisture, trophic values and acidity, for 

the analysis of plants as indicators of environmental factors at Bronocice. The index is 

based on a scale from 1 to 5 for each variable, and the higher numbers indicate increasing 

requirements of a particular plant. A similar system was applied to the Polish flora (Za-

rzycki 1984; Zarzycki et al. 2002). Using subfossil material we can present the conditions 

that existed in the past around the contemporary site. We used two groups of plants for 

this analysis at Bronocice: weeds occurring in cultivated fields (Table 15) and plants from 

meadows, pastures, and other non-forested areas (Table 16). 

 The moisture index ranges from 2 to 4, however, most plants which have greater range 

of ecological tolerance have an index of 3. The greatest variation is shown by trophic values, 

Table 14. Blooming (flowering) months of field plants at Bronocice
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which range from 2 to 5. Most species can grow with index 3 on mesotrophic soils. In reference 

to acidity most species prefer neutral soils (R4). Based on this, we can deduce that the culti-

vated fields were established in fresh habitats and with moderately poor and neutral acidity.

In non-forest communities (Table 16), the moisture index indicates at least two groups. 

One group of species prefers dry habitats (W-2), while the preference of others ranges 

from fresh to moist habitats (W from 3 to 5). Sparganium neglectum is a species that can 

grow on water. The range of indices for trophism is from 2 to 5 and acidity is 3 to 5. Species 

Table 15. Ecological numbers for plants occurring in cultivated fields at Bronocice

Table 16. Ecological numbers for plants which occur in meadows, pastures, and other non-forest areas at 
Bronocice
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associated with non-forested communities of herbaceous plants appeared in various habitats, 

including those with fresh soils, moist soils, mesothropic soils, eutrophic soils, and mo-

derately acid. Rumex acetosella and Stachys recta are distinct species growing on dry 

soils. The former (Rumex a) grows in (Tr 2) poor habitats and in acid and moderately acid 

soils (R2-3). The latter grow in mesothropic soils (Tr 3) with pH value above 7 (R 5).

Utilization of Straw

The remains of straw were found in pits of phases 4 and 6. Straw could have been used 

for fodder, especially the straw of spring cereals, which grow less woody on account of 

a shorter growing season. In addition, straw can be used for bedding and to cover stacks or 

mounds. If the cereals were cut high, straw can remain on the field as organic fertilizer 

(Domańska et al. 1978; Lityńska-Zając 1997b, 69-70). Straw was also added to clay for 

building purposes, as shown by the impressions found in daub.

Wild Plants

A variety of weeds, shrubs and tree remains were recovered at Bronocice. There are 

nine wild plant assemblages (Table 17). The frequencies of weeds were very low at Brono-

cice. Grasses are very prevalent in the weed assemblage. As previously mentioned, the 

charred remains of plants are rare in the pits. Relying heavily on weeds to demonstrate 

various crop husbandry practices, Amy Bogaard (2004) produced an excellent study about 

farming during the Neolithic in central Europe. Unfortunately, the small samples at Bronocice 

Table 17. Number of wild plant assemblages at Bronocice
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prevent us from doing any statistical analyses. Borojević (2006, 39) cites Wasylikowa 

(1981, 11–23) that “different weed communities develop on the same soil depending on the 

tilling techniques”. “When an ard (scratch plow) is used for plowing many biannual and 

perennial plants are present in crop fields” (Borojević 2006, 39). 

 Most weeds occur in the phase 4, 5 and 6 pits, and the following weeds were recovered 

at Bronocice:

Boraginaceae (Borage family):

Lithospermum officinale L. (common gromwell), 3 non-charred fruits in the phase 5 

pits. The average measurements were 3.7 x 1.9 x 2.1 mm.

Lithospermum ravense L. (field gromwell), 3 charred fruits in the pits of phases 4, 5 

and 6. The average measurements were 3.1 x 2.2 x 1.9 mm.

Caryophyllaceae (Pink family):

Agrostemma githago L. (corn cockle), 1 charred seed, 3.1 mm in length and 2.2 mm in 

width.

Silene sp. (Campion), 1 charred seed in phase 5 pit. The measurements were 1.4 x 0.9 

x 0.8 mm.

Chenopodiaceae (Goosefoot family):

Chenopodium album L. (goosefoot), 7 charred seeds. The average measurements were: 

diameter 1.3 mm and thickness 0.8 mm.

Chenopodium hybridum L. (sowbane), 1 charred seed, 1.6 x 0.8 mm.

Chenopodium sp. (Goosefoot family), 8 damaged charred seeds.

Asteraceae (Aster family):

Taraxzcum officinale F. H. Wigg. 1 uncharred fruit in phase 5 pit.

Brassicaceae (Mustard family):

Neslia paniculata (L.) Desv. (ballmustard), 1 charred fruit, 2.3 x 2.6 x 1.8 mm.

Sinapis arvensis L. (wild mustard), 1 charred seed in phase 4 pit, diameter 1.6 mm.

Cyperaceae (Sedge Family):

Carex sp. (sedge), 3 charred fruit in phase 4 pits. The average measurements were 

1.2–1.4 mm, 4 x 1.1 mm.

Poaceae (Grass family):

Bromus secalinus L. (chess), 4 charred grains in the pits of phases 1, 5 and 6. The aver-

age measurements were 5.8 x 1.6 x 1.7 mm. 

Bromus hordeaceus L. (soft brome), 15 charred grains in the pits of phases 3, 5 and 6. 

The average measurements were 5.6 x 1.5–1.8 x 0.6–0.7 mm.

Bromus arvensis L. (field brome), 4 charred seeds in the pits of phases 4, 5 and 6. The 

average measurements were 5.8 x 1.2 x 0.9 mm.

Bromus sp. (brome), 52 damaged charred grains.

Lolium perenne L. (perennial rye grass), 2 charred grains in the pits of phase 5, mea-

surements 4.0 x 1.5 x 1.2.

Lolium temulentum L. (darnel), 1 charred grain in phase 6 pit, 4.0 x 2.1 x 1.2 mm.
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Festuca arundinacae Schreb. (tall fescue) 2 charred grains in the pits of phases 1 and 

5, 3.1 x 1 x 1.0 mm.

Elymus repens (L.) Gould (coach grass), 2 charred grains in the pits of phases 3 and 4, 

3.9 x 1.0 x 0.8 mm.

Poaceae indet. (grasses), 68 damaged charred grains.

Stipa sp., 1 charred fragment of awn

Fabaceae (Legume family), 4 charred seeds in the pits of phases 4 and 5.

Malvaceae (Mallow family):

Malva sp. (mallow), 1 charred schizocarp in phase 4 pit, diameter 1.6 mm, thickness 

1.2 mm.

Polygonaceae (Knotweed family):

Polygonum mite Schrank. (tasteless water pepper), 1 nut in phase 4 pit, 3.0 x 1.7 x 

1.4 mm.

Polygonum persicaria L. (ladysthumb), 1 charred nut, 2.4 x 1.8 x 1.4 mm. 

Fallopia convolvulus (L.) Á. Löve (wild buckwheat), 1 whole nut and a fragment of 

a nut, 2.8 x 1.9 mm.

Rumex acotosella L. (sheep sorrel), 2 charred fruits in phase 5 pits, 1.2 x 0.9 mm.

Rumex obtusifolius L. (broad-leaved dock), 1 fruit in phase 5 pit, 2.5 x 1.2 mm.

Polygonum sp. 1 charred nut.

Rubiaceae (Bedstraw family):

Galium aparine L. (cleavers) — 1 charred fruit in phase 4 pit, diameter 4.9, thickness 

2.9 mm.

Galium spurium L. (false cleavers), 1 charred fruit in phase 4 pit.

Lamiaceae (Mint family):

Stachys recta L. (perennial yellow woundwort), 1 charred fruit in phase 6 pit, 2.2 x 1.6 

x 1.1 mm.

Caprifoliaceae (Honeysuckle family):

Sambucus ebulus L. (elderberry), 1 charred seed, 2.5 x 1.7 x 0.8 mm.

Sambucus sp., a fragment of a charred seed.

Sparganiaceae (Bur-reed family):

Sparganium neglectum Beeby, 1 charred fruit in phase 6 pit, 5.1 x 2.6 mm.

Rosaceae indet. (Rose family), 1 charred fragment of a seed.

Potential Plants for Food

Linum usitatissimum (flax) is found by phase 4 at Bronocice. Flax can be used for 

a variety of purposes. For example, its leaves can be used for fodder, its stalks can provide 

linen by retting and oil can be obtained from its crushed seeds. Flax seeds contain 38–44% 

fat. Since flax was already present in central Europe during the Early Neolithic, it was 
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probably utilized by earliest inhabitants of Bronocice for fiber and cordage (Kruk 1980; 

Willerding 1980). Chenopodium album (goosefoot) also likely played a role in the diet, as 

its leaves are high in protein, minerals, and calcium and its seeds can be ground into flour 

and cooked as porridge. Reynolds (1976) mentions that until the introduction of cabbage 

and spinach in England, goosefoot was the main green vegetable. In addition, cattle, pigs 

and sheep can consume its leaves. 

Evidence of the usage of tree resources is present in nut hulls, charcoal and seeds. Nut 

food is reflected in rare hazelnut shell finds. Probably hazelnuts were collected in the late 

summer, and we assume that acorns were also used for food because of the abundant char-

coal. Wild plum and wild pear likewise provided seasonally edible fruits and they were 

harvested during the summer months. Leaves of alder, birch and ash could have been col-

lected for animal fodder. Some trees may have been “managed”, for example, Corylus 

avellana (hazel) may have been pruned to obtain straight canes for arrows and basket 

stays. Pruning also helps the nut harvest, and pruned wood can be used for fuel because it 

burns very well. Other potentially “managed” trees include Malus (apple), Pyrus (pear), 

Salix (willow), Sambucus (elder) and Prunus (plum). These opportunistic plants are rare, 

yet when they are present they are very valuable for insight into probable food and crafts 

during different cultural periods at Bronocice.

 

Utilization of Wild Plants

Wild plants can be utilized for food, medicine and technological purposes such as the 

production of artifacts. We divided the wild plants found at Bronocice into 3 groups: 1. Wild 

plants which could have been used for human consumption based on Early Medieval ana-

logies (Twarowska 1983); 2. Wild plants which can be used for medicinal (healing) pur-

poses (Kuźniewski, Augustyn-Puziewicz 1986); and 3. Plants utilized for technological 

purposes (Podbielkowski 1985).

Wild Plants Utilized for Food

Twenty one species of wild plants could have been utilized for food (Table 18). Most of 

the wild plants could have been used for making flour and porridge: Elymus repens, Bro-

mus arvensis, Bromus secalinus, Chenopodium album, Fallopia convolvulus, Polygonum 

persicaria, Lolium temulentum, Rumex crispus, Sinapis arvensis and Quercus sp. The 

seeds and fruits of these plants contain large amounts of starch and protein. Knörzer (1971) 

has suggested that the caryopsis of the rye brome (Bromus secalinus) were used as food 

already by the Linear Pottery people. 
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Tree Species

Various tree species have been identified from wood charcoal found in pits (Milisaus-

kas et al. 2004). Analysis of charcoal remains provides information about subsistence, 

vegetation and various domestic uses of wood (Smart, Hoffman 1988; Lityńska-Zając 

1997b). Most charcoal pieces belong to oak (Quercus sp.) and Scotch pine (Pinus sylves-

tris). Also present in the charcoal assemblage are birch (Betula sp.), hazel (Corylus avella-

na), maple (Acer sp.), ash (Fraxinus excelsior), linden (Tilia sp.), beech (Fagus sylvatica), 

alder (Alnus sp.), poplar (Populus sp.), willow (Salix sp.), mistletoe (Viscum sp.), wild 

plum (Prunus sp.), wild pear (Pyrus sp.) and rose (Rosaceae) family. In addition a seed of 

elder was recovered. These species formed a much smaller percentage. Schweingruber 

(1973) has suggested that the low frequencies or total absence of charcoal samples of soft 

wood species may be the result of decay. Charcoal fragments of hard woods are better 

preserved (Milisauskas et al. 2004). 

Table 18. Wild Plants Utilized for Food



106 Sarunas Milisauskas, Janusz Kruk, Richard Ford and Maria Lityńska-Zając

Medicinal Plants

The number of plants used for medicinal purposes is not great, consisting of Elymus 

repens, Agrostema githago, Fagus sylvatica, Galium aparine, Rumex acetosa and probably 

Lithospermum officinale (see discussion Baczyńska, Lityńska-Zając 2005). The various 

parts of plants possibly used for medicinal purposes are presented in Table 19. 

Corded Ware Culture Plant Remains

Data on Corded Ware culture plant utilization in central Europe are predominantly 

derived from the analysis of plant imprints in ceramics. In addition, the Bronocice burial 

produced some plant remains from the pit fill and from the contents of a Corded Ware pot. 

In addition, charcoal samples were analyzed from a Corded Ware burial. One oak and 55 

pine charcoal fragments from five samples were recovered from the Corded Ware burial 

pit.

Despite the unusual source of the evidence and the small sample size, it appears the 

Corded Ware culture was dependent upon domesticated plants for subsistence (Table 20). 

Cereals such as emmer wheat (Triticum dicoccon) predominated at Bronocice; however, 

garden crops were also found, and include garden peas (Pisum sativum) and lentils (Lens 

culinaris) (Table 20). The remains of wild plants consisted of brome (Bromus sp.) and 

goosefoot (Chenopodium album). From this evidence, it is clear that the Corded Ware 

people were cultivating cereals and garden crops at Bronocice. The Bronocice burial is 

dated to the Cracow-Sandomierz II phase, a post-Funnel Beaker-Baden occupation, when 

only the Corded Ware people inhabited the microregion. At this time, there was no possi-

bility for them to obtain cereals through trade. Thus, the Corded Ware people were at least 

part-time farmers by 2640 ± 225–2480 ± 165 BC (2100–2000 bc) in the Bronocice Micro-

region, and there was probably a gradual shift to farming by the Corded Ware people in the 

Bronocice microregion. 

Table 19. Medicinal plants found at Bronocice
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Economic Organization and Practices 
at Bronocice

The recovered faunal and plant data from Bronocice indicate a heavy reliance on do-

mestic animals and plants. The basic diet was dependent on plants and to lesser extent 

on meat from animals. We assume that milk was consumed at Bronocice, since evidence 

for this is found in other regions during the Neolithic (Craig et al. 2005). Remains of 

wild animals and wild plants occur in small numbers, but this does not necessarily indi-

cate a less significant role in the economy, rituals, trade and various social activities. For 

example, some wild plants such as Elymus repens probably were used for medicinal pur-

poses. Domesticated plants played an important role in a balanced diet, with proteins from 

pulses, starch from cereals and fat from oil plants. However, as Küster (2000, 1228) has 

noted, the “variety of nutriments available in the Neolithic was severely limited. Because 

there were very few crops, no herbs and spices, and no cultivated fruits, all meals must 

have tasted very nearly the same, day in and day out, save on those rare occasions when 

a meat dish was available”. That said, it is likely that meat was not as rare a commodity for 

Neolithic societies as might be thought, given that methods of meat preservation including 

salting and smoking were most likely utilized by Neolithic peoples. Nor does the slaughter 

of an animal necessarily require its immediate consumption. Furthermore, the great va-

rieties of wild plant remains at Bronocice strongly suggest that the diet was not as mo-

notonous as Küster suggests. Indeed, Ebersbach (2003, 78) has pointed out that wild 

plants for the Neolithic communities of Lake Zűrich “may have been important for vita-

mins, for spices and herbs and to broaden the array of dishes”.

Table 20. Corded Ware Plant Remains from Bronocice
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The estimated amount of land needed for agricultural purposes varied during the dif-

ferent phases at Bronocice. We assume that cereal cultivation played a major role in the 

subsistence strategy of Funnel Beaker populations, while the Funnel Beaker Baden people 

relied more heavily on herding of cattle and sheep. As previously mentioned, many Funnel 

Beaker sites are located in the uplands, which led to more extensive clearing of forests. 

Kruk (1980) has suggested that this movement to the uplands indicates the practice of slash 

and burn agriculture. The cultivated fields were rotated frequently, which prevented a com-

plete regeneration of forests and necessitated the use of a scrub-fallow rotation of fields.

Comparison of Bronocice Evidence 
to Other Sites

Maria Lityńska-Zając (1997a; 2007) surveyed the plant remains from sites occurring of 

the loess uplands of western regions of southeastern Poland. Lityńska-Zając also exa-

mined charred remains and impressions in daub for the presence of plants at the Funnel 

Beaker sites of Kraków-Prądnik Czerwony (Rook, Nowak 1993), Zawarża (Lityńska-Zając 

2002), Niedźwiedź (Burchard, Lityńska-Zając 2002) and Smroków (Lityńska-Zając 2010). 

As at Bronocice, emmer, einkorn, spelt, and bread wheat were present at Zawarża, while 

emmer and einkorn were present at Niedźwiedź and Smroków. Almost all sites also pro-

duced barley. At Kraków-Prądnik Czerwony the large deposits of emmer and einkorn 

grains were found. It should be noted, however, that the use of flotation and daub samples 

at Bronocice produced a greater variety of wild plant remains than from daub alone. 

Table 21. Cereal Species Identified on Funnel Beaker and Funnel Beaker-Baden Sites of the Loess Uplands 
of Western Regions of Southeastern Poland
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Cereal remains were found at eight Funnel Beaker sites and two Funnel Beaker-Baden 

sites (Bronocice and Smorków — Lityńska-Zając 2010; see Table 21). Bronocice has all the 

cereal species occurring during the Funnel Beaker and Funnel Beaker-Baden occupations 

of southeastern Poland. Probably southeastern Poland was too small to exhibit regional 

differences in subsistence strategies.

Conclusions

This article has presented the recovered plant remains and their subsistence and eco-

logical analysis from Funnel Beaker, Lublin-Volhynian, and Funnel Beaker-Baden culture 

occupations at Bronocice, dating from approximately 3800 to 2700 BC. Domesticated 

plants were significant in all time periods, but gathered plants supplemented the diet 

throughout the 1100 years under review. Some were trees and shrubs used for fodder, 

consumption and technological items but most were ruderals found growing in agricul-

tural land, old fields, and pastures. Furthermore, the small sample of plant remains from 

the Corded Ware burial indicates cultivation of domesticated plants around 2600 BC. This 

supports Kadrow’s (1994) observation that the early Corded Ware populations practiced 

pastoralism in southeastern Poland. However, around 2600 BC Funnel-Beaker-Baden 

farmers were disappearing, and later Corded Ware groups incorporated farming in their 

subsistence strategy.
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