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Abstract
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The aim of this short article is to present the results of archaeobotanical analysis of macroscopic plant remains obtained 
in 2018–2019, during the test excavations carried out on three selected sites from Targowisko settlement region (Brzezie 
40, Targowisko 16 and 14–15). Thanks to the field research strategy adopted, chronologically compact plant remains were 
obtained from objects included in the house structures, coming from narrow time horizons, equal to the operation time 
of individual Linienbandkeramik houses from the beginning of the Želiezovce phase (Brzezie 40 and Targowisko 16) and 
the phase of the classic Malice culture (Targowisko 14–15).
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Introduction

The archaeobotanical macroremains came from 
archaeological excavations carried out in the area of 
early Neolithic archaeological sites, located in Brzez-
ie (site 40), Targowisko (site 16 and site 14–15) com-
mune of Kłaj in the Małopolskie Voivodeship (Kad-
row et al. 2021). Between the years 2002–2007, exten-
sive rescue excavations related to the construction of 
the A-4 motorway were carried out in the area of these 
villages. During their implementation, the remains of 
an early Neolithic settlement complex related to the 
Linienbandkeramik (hereafter: LBK) and the Malicka 
culture (hereafter: MC) were uncovered (Golański et 
al. 2021). 

In 2018–2019 test excavations were carried out 
on three selected sites from this region, the purpose 
of which was to achieve several goals. One of them 
was the detection of such fragments of Neolithic 
settlement zones where only one construction phase 

has survived, in order to obtain material for archaeo-
botanical analysis from the shortest possible time 
periods related to the functioning of one house. De-
tection of settlement zones was performed a year ear-
lier (2017) using a magnetometer as part of a slightly 
wider program of geomagnetic prospection (Golański 
et al. 2019).

It also should be mentioned that archaeological 
research has been carried out in the area of ​​Targow-
isko in the past. From 2000, archaeological rescue ex-
cavations were conducted at archaeological sites no. 
10, 11, 12 and 13 for the next eleven years. Such long 
term excavations were connected with the A-4 motor-
way project (Górski and Konieczny 2014, 7). During 
this period, a large multicultural settlement complex 
was revealed. Among the thousands of archaeological 
features, early Neolithic settlement traces were un-
earthed (Górski and Konieczny 2014, 11). Hundreds 
of soil samples were analysed from the Targowisko 
10–11 archaeological site and, thanks to this research, 
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the remains of crops and other plants connected with 
LBK and MC culture were revealed (Lityńska-Zając et 
al. 2014). 

The subject of the analysis and the basis of this 
article were organic materials from three archaeologi-
cal sites: Brzezie 40, Targowisko 16 and Targowisko 
14–15.

Material and methods

During above-mention test excavation, soil sam-
ples were collected and then processed on the spot by 
archaeologists. The selected and already dry materials 
were then delivered for analysis.

A total of 275 samples were analysed and the 
number of samples were different for each archaeolog-
ical site. From Brzezie 40 there were 87 samples, 114 
samples were received from Targowisko 16 and from 
the Targowisko 14–15 site, 74 samples were analysed. 
Not all of the samples contained plant remains. All de-
tails are described in the further part of this paper. 

When determining plant material (macroscopic 
plant remains), the keys available in the literature 
on the subject were used (Kowal 1953; Marek 1954; 
Mądalski 1957; 1965; 1967; Tymrakiewicz 1962; Katz 
et al. 1965; Kulpa 1988; Skrzypczak et al. 2000; Cap-
pers et al. 2006; Jacomet 2006; Neef et al. 2012; Cap-
pers and Bekker 2013). The selected macroremains 
were also compared with the comparative collection 
collected by Joanna Abramów’s Archaeological and 
Archaeobotanical Services in Siemianowice Śląskie, 
where all of the analysed materials from Brzezie and 
Targowiska are held.

Latin names were given after Mirek et al. 2002. Eng-
lish names were given after Anioł-Kwiatkowska 2003. 

The research material was analysed using an 
Olympus SZ61 stereoscopic reflected light micro-
scope, using the magnification range from 10x to 100x.

Material analysis

As mentioned above, 275 samples were analysed. 
For archaeological site Brzezie 40 samples were col-
lected from 18 objects (archaeological features). From 
Targowisko 16 samples obtained from 64 objects. In 
case of archaeological site Targowisko 14–15, samples 
came from 29 objects. All samples contained dry min-
eral residue, mainly sand, and some of them had vis-
ible diaspors. The volume of the sample never reached 
more than 5 ml.

During analyses, we found out that some samples 
only contained mineral residue without any diaspors, 

while in some other case the samples contained only 
modern plant remains. 

It should be noted that the selected plant remains 
were preserved in a rather poor condition. The sig-
nificant structural losses made it difficult to precisely 
define the species, hence some of the designations are 
uncertain (“cf ” before the species name). Because all 
three archaeological sites belong to the category of 
so-called “dry sites”, so only the charred remains can 
be considered equal to the archaeological site under 
study (Lityńska-Zając and Wasylikowa 2005, 50). This 
is why the tables in this article only present those sam-
ples which contained charred plant remains. 

Brzezie 40 site
As mentioned above, from this archaeological 

site 87 samples were analysed. As a result of micro-
scopic observations, a total of 859 diaspors were ob-
tained from 69 samples. In the case of 18 samples, 
no plant remains were found. On the basis of the 
analysis, a list of 17 taxa was compiled. Among them,  
8 plant species were identified. Five taxa were as-
signed to the genus level. Three taxa were assigned to 
the rank of family (Tab. 1). Registered plant remains 
were preserved in the form of uncharred and charred 
specimens. As mentioned above uncharred specimens 
should be treated as younger material than the studied  
objects. 

In the analysed material, the share of charred re-
mains amounted to 11% (96 charred specimens). The 
vast majority, 89% (763 specimens), were uncharred 
and belonged to plants that were both segetal and ru-
deral weeds. Among the 96 burnt specimens, the re-
mains of wild herbaceous plants and single specimens 
of crops – cereals were found (Tab. 6). 

Charred macroscopic remains were recorded in 
21 samples from seven objects: 2 (sample no. 13), 5 
(sample no. 21), 7 (samples no. 24, 25, 28–30, 34, 35, 
38, 41), 8B (samples no. 46, 47, 49), 10 (samples no. 
60, 61), 10A (samples no. 85, 93) and from object 14 
(samples no. 103–105) (Tab. 2). Among the charred 
remains, as already mentioned, single specimens of 
crops – cereals and numerous diaspora of wild her-
baceous plants were identified. The share of arable 
crops was 6%. The remains of herbaceous plants ac-
counted for 83%. The percentage of indeterminate 
specimens was 11%. It should be noted that the se-
lected plant remains were preserved in a rather poor 
condition. Significant structural losses made it dif-
ficult to precisely define the species, hence some of 
the designations are uncertain (“cf.” before the species  
name). 
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Crops 
Among the 6 plant remains included in this 

group, cereal grains were found. Unfortunately, due 
to the very poor state of preservation, only one frag-
mentarily preserved kernel was referred to as wheat 
(Triticum sp.). The remaining grain fragments were 
included only in undefined cereals (Cerealia indet.). 
The presence of wheat (Triticum sp.) was found in the 
sample from object no. 14. However, the remains of 
single grain kernels (Cerealia indet.) were found in 
objects: 5, 7, 8B and 14. 

Wild herbaceous plants
A large group of charred remains were those  

belonging to herbaceous, wild plants, occupying two 
types of habitats. The species belonging to the weeds 
of agricultural fields (segetal) and ruderal habitats 
were identified. A total of 80 specimens were re-
corded, which accounted for 83% of the charred  
remains. 

Such a high proportion of herbaceous plants was 
influenced by fat-hen seeds (Chenopodium album), 
59 of which were registered in total in 9 samples from 
three objects. The highest number of seeds was found 
in samples no. 24 and 25 from object 7 – a total of 39 
specimens. It is interesting that in the case of samples 
from object no. 7, among 56 charred remains, only 
one fragment of an undefined grain was found (Ce-
realia indet.), while the remaining ones belonged to 
wild herbaceous plants: fat-hen (Chenopodium al-
bum), black- bindweed (Fallopia convolvulus) and 
grasses family (Poaceae indet.). 

Moreover, in the research material from the 
Brzezie 40 site, single specimens of brome grass (Bro-
mus sp.), black-bindweed (Fallopia convolvulus), com-
mon sorrel (Rumex acetosa) and probably white cam-
pion (cf. Melandrium album) were recorded. 

The analysed material also contained kernel frag-
ments, which due to their state of preservation were 

Table 1. Brzezie, site 40, Kłaj commune, Małopolskie voivodeship.  List of taxa recognized  
in the research material (all samples).

Key: uch – uncharred; ch – charred

Taxa name State of preservation Number of speciemens Number of samples

Triticum sp. ch 1 1
Cerealia indet. ch 5 5
Chenopodium album ch 59 9
Chenopodium album uch 592 61
Fallopia convolvulus ch 2 2
Fallopia convolvulus uch 48 32
cf. Melandrium album uch 1 1
Polygonum aviculare uch 20 10
Rumex acetosa ch 8 6
Rumex acetosa uch 3 3
Setaria pumila uch 1 1
Stellaria graminea uch 2 1
Viola arvensis uch 1 1
Atriplex sp. uch 1 1
Bromus sp. ch 3 2
Chenopodium sp. uch 3 2
Poaceae indet. ch 6 2
Poaceae indet. uch 23 5
Polygonaceae ch 1 1
Betula pendula uch 61 10
Betula sp. uch 8 3
Indeterminate uch 8 4
Indeterminate ch 2 2

Total number    859 -
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Table 2. Brzezie, site 40, Kłaj commune, Małopolskie voivodeship. List of selected samples  
containing charred macroscopic plant remains. 

Key: uch – uncharred; ch – charred; g – grain; f – fragments; n – nutlets; sh – seed hulls; s – seed; un – undefined

Taxa name

State of 
preservation 

and kind  
of remains

Sample number

13 21 24 25 28 29 30 34 35 38 41 46 47 49 60 61 85 93 103 104 105

Triticum sp. ch; f, g                                         1
Cerealia indet. ch; f, g   1         1             1           1 1
Chenopodium album ch; s     25 14   3 4   2 1 1 3           6      
Chenopodium album uch; s 13 8                     4 2 2 1 1     2  
Fallopia convolvulus ch; n     1         1                          
Fallopia convolvulus uch; n   1     1               2       1        
cf. Melandrium album ch; s 1                                        
Polygonum aviculare uch; n                         1                
Rumex acetosa ch; n                       1 1   1 1     3 1  
Stellaria graminea uch; s 2                                        
Bromus sp. ch; f, g                                       2 1
Poacea indet. ch; f, g       1                                 5
Polygonaceae ch; f,  n                       1                
Betula pendula uch; sh                             1 3          
Indeterminate ch, f, un 1 1
Indeterminate uch, f, un                 1     1 5           1

generally classified as grasses (Poaceae indet.), as well 
as fragments of knotweed fruits (Polygonaceae indet.).

Targowisko 16 site
As a result of microscopic observations 1,756 dia-

sporas were obtained from 110 samples. In the case of 
four samples, no plant remains were found. 

Based on the analysis, a list of 19 taxa was devel-
oped. Among them, 12 plant species were identified. 
Four taxa are labeled to the genus level. Two taxa were 
defined only to the rank of family (Tab. 3). Registered 
plant remains were preserved in the form of uncharred 
and charred specimens. 

In the analysed material, the share of charred re-
mains was only 1%, as only 18 diasporas preserved 
in this state were registered. The vast majority (1,738 
specimens) were unburned remains, mainly the re-
mains of plants that were both segetal and ruderal 
weeds. There have also been individual tree-owned 
diasporas. 

Charred macroscopic remains were recorded in 
only 12 samples, coming from eight objects: 26 (sam-
ple no. 31), 42 (sample no. 59), 44 (samples no. 71, 
74), 44B (samples no. 76, 78), 45 (samples no. 80, 85, 
87), 45A (sample no. 90), 50 (sample no. 97) and from 
object 53 (sample no. 100) (Tab. 4). 

Among the 18 charred plant remains, the remains 
of wild-growing arable and herbaceous plants were 
found. The share of arable crops was 5%. with herba-
ceous plants accounting for 39%. The percentage of 
indeterminate specimens was 56%.

Crops 
In the research material from Targowisko 16, only 

one emmer wheat (Triticum dicoccum) was found 
among the charred remains. The presence of grain 
kernel was recorded in sample No. 76 from object 44B. 

No other remains that could be determined as ce-
reals were found in the analysed material. 

Wild herbaceous plants
A slightly larger group of remains were those 

belonging to herbaceous wild plants, occupying two 
types of habitats. In total, the materials determined 
seven specimens, with species belonging to the weeds 
of agricultural fields (segetal) and ruderal habitats 
identified. Single specimens were recorded in the re-
search material: fat-hen (Chenopodium album), red-
shank (Polygonum persicaria) and common sorrel 
(Rumex acetosa).

A charred seed belonging to fat-hen (Ch. Album) 
was recorded in only one sample no. 97, from object 
no. 50. A charred nutlet of redshank (P. persicaria) oc-
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Table 3. Targowisko, site 16. Kłaj commune, Małopolskie voivodeship. List of taxa recognized  
in the research material (all samples).

Key: uch – uncharred; ch – charred

Taxa name State of preservation Number of speciemens Number of samples

Triticum dicoccum ch 1 1
Chenopodium album ch 1 1
Chenopodium album uch 534 79
Echinochloa crus-galli uch 4 4
Fallopia convolvulus  uch 99 27
Polygonum aviculare uch 237 41
Polygonum lapathifolium uch 25 11
Polygonum persicaria  ch 1 1
Polygonum persicaria  uch 73 18
Raphanus raphaniestrum  uch 3 1
Rumex acetosa  ch 5 4
Rumex acetosa  uch 2 1
Scleranthus annus   uch 221 34
Setaria pumila uch 101 21
Atriplex sp. uch 1 1
Chenopodium sp. uch 216 28
Setaria sp. uch 20 10
Stellaria sp. uch 1 1
Viola sp. uch 3 3
Poacea indet. uch 23 10
Polygonaceae uch 5 2
Betula pendula uch 1 1
Betula sp. uch 7 5
Indeterminata ch 10 7
Indeterminata uch 162 53

Total number    1756 -

Table 4. Targowisko, site 16, Kłaj commune, Małopolskie voivodeship. List of selected samples  
containing charred macroscopic plant remains. 

Key: uch – uncharred; ch – charred; g – grain; f – fragments; n – nutlets; sh – seed hulls; s – seed; c – calyx;  
un – undefined

Taxa name
State of 

preservation and 
kind of remains

Sample number

31 59 71 74 76 78 80 85 87 90 97 100
Triticum dicoccum  ch, g 1
Chenopodium album ch, s 1
Chenopodium album uch,  s 1 1 3 1 1 3
Echinochloa crus-galli uch, g 1
Polygonum aviculare uch, f, n 1
Polygonum lapathifolium uch, n 6 1
Polygonum persicaria ch, n 1
Raphanus raphaniestrum uch, s 4
Rumex acetosa ch, n 1 1 2 1
Scleranthus annus uch, c 1
Setaria pumila uch, g 6 1 1 3
Chenopodium sp. uch, f, s 5
Betula pendula uch, sh 1
Betula sp. n 2
Indeterminata ch, f, un 1 1 1 3 1 2 1
Indeterminata uch, g 2
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curred in sample no. 90 from object no. 45A. In turn, 
single common sorrel (R. acetosa) was recorded in four 
samples. The samples containing the remains of com-
mon sorrel came from three objects: 44 (sample no. 74), 
44B (sample no. 76) and 45 (sample no. 80 and 87).

In addition, 10 charred fragments of plant re-
mains, probably some seeds, were obtained from 
seven samples, which due to the state of preservation, 
were not determined (Indeterminata).

Targowisko 14–15 site
As mentioned above, 74 samples were analysed 

from this archaeological site. As a result of microscop-
ic observations, a total of 1,380 diasporas were ob-
tained from 69 samples. No plant remains was found 
in 5 samples. A list of 25 taxa was constructed (Tab. 5). 

Among them, 17 species of plants were identi-
fied. Four taxa are determined to the genus level, four 
taxa were assigned to the rank of family and the regis-
tered plant remains were preserved in the form of un-
charred and charred specimens. In the case of materi-
als from Targowisko 14–15, similar to the previously 
discussed archaeological sites, uncharred specimens 
have been treated as younger material than the objects 
from which the samples were taken. 

In the analysed material, only 87 charred plant re-
mains were noticed, which is only 6% of recorded dia-
sporas. The vast majority (1,293 specimens) belonged 
to the modern remains of plants that were both segetal 
and ruderal weeds. 

Charred plant remains were recorded in 22 sam-
ples from objects: 1 (samples no. 41, 42, 44, 48–50, 

Table 5. Targowisko, site 14–15. Kłaj commune, Małopolskie voivodeship. List of taxa recognized  
in the research material (all samples).

Key: uch – uncharred; ch – charred; m – mieneralized

Taxa name State of preservation Number  
of speciemens Number of samples

Triticum dicoccum ch 16 5
Triticum monococcum ch 2 2
Triticum cf. monococcum ch 1 1
Triticum sp. ch 6 2
Cerealia indet. ch 16 7
Chenopodium album uch 174 24
Echinochloa crus-galli uch 1 1
Fallopia convolvulus uch, m 22 + 3m 9+2
Galeopsis tetrahit uch 3 3
Polygonum aviculare uch 3 2
Polygonum hydropiper uch 1 1
Polygonum lapathifolium uch 56 12
Polygonum persicaria uch 313 30
Raphanus raphanistrum uch 10 3
Rumex acetosella ch 1 1
Rumex acetosa ch 4 4
Rumex acetosa uch 12 2
Scleranthus annus uch 142 10
Setaria pumila uch 416 30
Stachys annua uch 1 1
Bromus sp. ch 1 1
Chenopodium sp. uch 17 2
Lamiaceae uch 5 4
Poacea indet. ch 6 3
Poacea indet. 50 11
Polygonaceae uch 5 3
Betula pendula (nch) uch 1 1
Betula sp. (nch) uch 2 2
Indeterminata ch 39 15
Indeterminata uch 51 13

 Total number    1380 -
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60–66, 68 and 69), 1B (sample no. 67), 1C (samples 
no. 45, 46), 1D (samples no. 51, 55, 57) and from ob-
ject 3 (sample no. 1) (Tab. 6), and belonged to arable 
crops (41%) and herbaceous plants (14%). The rest 
charred remains were indeterminate specimens and 
accounted for 45%. 

Crops 
The remains of the cereals were preserved in 

the form of grains. Among the 36 remains included 
in this group most of the grains belonged to wheats, 
and of these the presence of emmer (T. dicoccum) was 
the most numerous. Apart from the emmer, einkorn 
wheat (T. monococcoum) and probably einkorn wheat 
(Triticum cf. monococcum) were found. In the group 
of cereals, a single wheat kernel (Triticum sp.) and 
several fragments of cereal kernels were also found, 
which due to their state of preservation remained un-
determined (Cerealia indet.) (Tab. 6). 

Emmer wheat (T. dicoccum) in form of 16 grains, 
was found in five samples. Three of them were taken 
from object 1 (sample no. 42, 44 and 66) and con-
tained in total 14 grains. Rest of remains of emmer 
wheat came from object 1C (sample no. 46) and 1D 
(sample no. 55). 

The single grains of einkorn wheat (T. mono-
coccum) recorded in two samples, one from object 1 
(sample no. 50) and the other from object 1C (sample 
no. 46). On the other hand, the kernel, probably be-
longing to einkorn wheat (T. cf. monococcum), came 
from object 1D, from sample no. 57. 

In addition to this, the charred material con-
tained fragments of wheat grains (Triticum sp.) which 
were found in sample no. 46, from object 1C. 

The remainder of the 16 remains were determined 
as undefined cereals (Cerealia indet.) and recorded in 
seven samples, mainly from object no. 1 (samples no. 

Table 6. Targowisko, site 14–15, Kłaj commune, Małopolskie voivodeship. List of selected samples  
containing charred macroscopic plant remains. 

Key: uch – uncharred; ch – charred; g – grain; f – fragments; n – nutlets; sh – seed hulls; s – seed; un – undefined

Taxa name

State of 
preservation 

and kind  
of remains

Sample number

 1 41 42 44 45 46 48 49 50 51 55 57 60 61 62 63 64 65 66 67 68 69

Triticum dicoccum ch, g     5 2 5         2               2      
Triticum 
monococcum ch, g         1     1                          

Triticum cf. 
monococcum ch, f, g                   1                    

Triticum sp. ch,, f, g         5                                
Cerealia indet. ch,, f, g     4 4           2 1   1   1 3          
Chenopodium album uch, s 17                                        
Fallopia convolvulus uch, n 3                                        
Polygonum 
lapathifolium uch, n 10                                        

Polygonum persicaria uch, n 38                                        
Raphanus 
raphanistrum uch, s                                 3        

Rumex acetosella ch, n                                 1        
Rumex acetosa ch, n   1   1   1                   1          
Setaria pumila uch, g 7                                        
Bromus sp. ch, f, g           1                              
Poaceae indet. ch, f. g       1   3             2                
Poaceae indet. uch, g 4                                        
Polygonaceae uch, f, n                     1 2                  
Betula pendula uch, sh                           1              
Betula sp. uch, sh         1                                 1
Indeterminata ch, un 3   4 3 1   4 1 2 2 1   3 3 4 2 3 3
Indeterminata uch, un   1 1  
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42, 44, 61, 63 and 64) – a total of 13 grain fragments 
and from object 1D (samples no. 55 and 57).

Wild herbaceous plants
A small group of remains were those belonging to 

wild herbaceous plants, with species belonging to the 
weeds of arable fields (segetal) and ruderal habitats 
were identified. The weeds of arable fields have a life 
cycle closely related to the life cycle of cultivated plants 
(Tymrakiewicz 1962, 7). Ruderal plants are species that 
accompany human settlements, develop spontaneously 
on soils enriched with easily soluble mineral salts, such 
as nitrogen compounds, phosphates or mineral salts 
(Kornaś 1972). A total of 12 specimens were recorded, 
which accounted for 14% of the charred remains. In 
the research material, single specimens of brome grass 
(Bromus sp.), sheep sorrel (Rumex acetosella) and gar-
den sorrel (Rumex acetosa) were recorded. In addition, 
kernel fragments were found which, due to their con-
servation status, were identified as belonging to the 
grasses family (Poaceae indet.). 

The grain brome grass (Bromus sp.) was re-
corded in sample no. 48 from object 1. Nutletes of 
common sorrel (R. acetosa) and three fragments of 
grasses carypses (Poaceae indet.) were also found in 
this sample. 

Common sorrel fruit (R. acetosa) were found in 
materials from object 1, in samples no. 41, 44, 48 and 64. 

One specimen of sheep sorrel (R. acetosella) was 
obtained from object 1, from sample no. 65.

Summary

All of the samples from all three archaeological 
sites contained small numbers of charred remains, 
with some grains of crops and seeds of weeds surviv-
ing. One thing has to be mentioned, namely that no 
spikelet forks were found among all charred remains. 
Nevertheless, based on these modest results, we 
gained an important information about plants used in 
the past in this part of Poland.

The analysed material may not contain a large 
group of charred plant remains, but nevertheless they 
are a valuable source of information crops cultivated 
in the early Neolithic period. 

In materials from LBK culture sites Brzezie 40 and 
Targowisko 16, single remains of cereals such as wheat 
(Triticum sp.) and emmer wheat (T. dicoccum) were 
determined. From Brzezie 40 we also have a grains of 
undetermined cereals (Cerealia indet.). This results 
look similar to this one from Targowisko 10–11 (Li-
tyńska-Zając et al. 2014, 612). Based on results from 

Targowisko 10–11, and other LBK culture sites (e.g. 
Lityńska-Zając et al. 2014; 2017; Mueller-Bieniek et al. 
2018), it seems to be correct to presume that T. dicoc-
cum was the main crop cultivated during LBK culture 
times.    

In terms of the Targowisko 14–15 MC culture 
site, things look a little bit different. First of all, the 
number of crop remains was higher and more var-
ied. Besides of undetermined cereals and T. dicoccum 
presence of T. monococcum was noticed. In this situ-
ation it looks also similar to results from Targowisko 
10–11 (Lityńska-Zając et al. 2014, 613). The presence 
of emmer wheat kernels and a small share of einko-
rn wheat reflect the data obtained so far on Neolith-
ic crops. (Klichowska 1961; 1975; Gluza 1983/1984; 
Jankowska 1997; Lityńska-Zając et al. 2017; Nowak et 
al. 2020). Single sheep sorrel specimens may indicate 
that such animals grazed here (cf. Nalepka 2005, 89; 
Pelisiak 2005, 34).

The presence of charred fat-hen and black-bind-
weed seeds could indicate the use of these plants, e.g. 
for consumption purposes (Henslowa 1962; Łuczaj 
2008), but the modest number of specimens in the 
case of Targowisko 16 and Targowisko 14–15 does 
not warrant such a conclusion. A contrasting situa-
tion is in Brzezie 40, where fat-hen’s seeds were more 
numerous and came from one particular feature.  In 
archaeobotanical materials related to the Neolithic, 
an accumulation of remains of these plants was not-
ed, e.g. in Ludwinów, province Kujawsko-Pomorskie, 
which indicates that fat-hen could have been collected 
on purpose (Mueller-Bieniek et al. 2019). 

It should be emphasized that the infiltration of 
plant material into archaeological objects is influ-
enced, inter alia, by the cultivation of plants, the meth-
od of harvest processing, food preparation, storage 
of crops for various food and economic purposes or 
treating leftovers as waste (van der Veen 1992, 86; Li-
tyńska-Zając 2005, 32). It should also be remembered 
that probably never all species of crops and weeds 
growing in ancient fields in prehistoric and early his-
toric times have been fully represented in archaeobo-
tanical samples. For this reason, the data from archae-
ological excavations do not reflect the full diversity of 
communities and habitats (Lityńska-Zając 2005, 34).

The materials from Brzezie 40, Targowisko 16 
and Targowisko 14–15 definitely require further anal-
ysis. It seems necessary to analyse the archaeological 
features from the functional aspect, together with the 
arrangement of plant remains inside archaeological 
features and compare them to other already known 
botanical material from this area. 
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