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1.  Introduction

Prague Castle was the historical core of the Bohemian Kingdom 
(Figure 1). This residency of early medieval Bohemian dukes 
and medieval kings was also a crossroads of economic activity 
in the Early Modern period. The complex of Prague Castle 
and the nearby Hradčany town has been therefore one of the 
most important fields of archaeological activity since 1925 
(Borkovský 1969; Frolík, Smetánka 1997). Prague Castle as 
the central point of Bohemia is an extremely valuable site in 
terms of environmental archaeology. Finds of imported species 
(Čulíková 1995; 2007; 2008) and raw materials (Beneš et al. 
2006) are a key element testifying to the significance of the 
central area of Prague in the context of the development of all 
of central Europe. Research into layers, finds and situations 
from the Early Modern period have in recent years become an 
attractive topic for bioarchaeological studies at Prague Castle 
and its surroundings (Čulíková 1995; 1998; 2001; 2007; 
2008; 2012). The following article summarises important 

new archaeobotanical discoveries made in the context of the 
Early Modern period at Prague Castle and Hradčany. Primary 
attention is paid to particular plant species, their origin, 
significance, cultural meaning, and the role of the Emperor 
and royal courts in the Early Modern period.

During the 16th century, the ambitious Habsburg family ruled 
over a large part of Europe, including Spain and part of the 
Burgundy heritage, the Netherlands. Thanks to their numerous 
contacts abroad, the Bohemian nobility began to become more 
cosmopolitan in nature. Prague Castle experienced its greatest 
revival during the reign of Rudolf II (1576–1611), who 
relocated his court from Vienna to Prague in 1583. The new 
incoming court aristocracy came primarily from the German 
lands, but also enjoyed close ties with the Netherlands and 
with the Spanish Kingdom. Rudolf II was actually brought 
up in this court and the lifestyle of the Spanish aristocracy 
inspired him significantly. His ties to the Spanish court 
allowed them to become acquainted not only with the lifestyle 
of Southern and Western Europe, but also with information 
on overseas discoveries in America, the exploitation of which 
became the driving force of the Spanish economy. Prague 
Castle became the cultural centre of central Europe at the 
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In the Early Modern period, Prague Castle was not only the core of the Bohemian Kingdom, but also one 
from centres of the economic and political life for all of central Europe. In recent decades, archaeological 
excavations discovered valuable features and deposits with archaeobotanical assemblages containing 
unusual and exotic plants, some of them a first in the region and in Europe. The article describes new 
plants as part of the material world of human society reflecting the high social status of the castle and 
the town inhabitants. The new species originate from various regions of the world and reflect the first 
wave of globalisation of the urban environment in central Europe. The ethnobotanical histories of the 
particular new plants are described.
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turn of the 17th century. Lively relations were maintained not 
only with the west, but also with the rest of Europe (primarily 
the Italian states), and with Asia. For this reason, imports of 
luxury goods and plants from America and the Mediterranean 
found their way to Bohemia, as did Turkish coins (Frolík, 
Novák 2007) and Chinese porcelain. All the archaeobotanical 
finds reflect Prague Castle and its western foregrounds (the 
town of Hradčany) in the 16th and 17th centuries as a milieu 
in which news was received quickly from the New World 
and the Near and Far East. The knowledge and use of new 
luxury plants spread from Prague Castle to Hradčany via the 
nobility connected to the Emperor’s court and by officers of 
the Czech royal orders. New archaeobotanical evidence has 
been discovered at the following localities.

2.  Material and methods

Our research is based on archaeobotanical evidence of 
particular species from several archaeological sites and 
locations, which were investigated over the last two decades 
in the area of Prague Castle and Hradčany and have only been 
published in Czech archaeological and historical journals. 
Archaeobotanical investigation at the site of Vladislav Hall 
is still in progress. Botanical material obtained from the 
archaeological sites was prepared for macro-remains analyses 
by traditional methods using flotation or wet sieving based 
on the sieve system. Macro-remains from the waste vault 
infill of Vladislav Hall were separated by a combination 
of methods of dry sieving, flotation and a hand-picked 
collection. For the macro-remains determination, a laboratory 
reference collection and atlases (Cappers et al. 2006; 2009; 
Anderberg 1994; Berggren 1981) were used. The botanical 
names reflect the Czech botanical nomenclature by Kubát 

(2002). Imported and introduced new plants from different 
locations in Prague Castle and the immediate surroundings 
were selected from particular field datasets and evaluated in 
their archaeobotanical and historical context.

3.  Results. The archaeological context of the new and 
imported plant remains

As part of the salvage archaeological excavations in Hradčany, 
Kanovnická street 73 (Figure  2A) two cesspits (B and E) 
from the Early Modern period were exposed (excavation 
director: J. Frolík in 1983–1985). Both cesspits formed part 
of a larger depositional waste system, dated to the end of 
the 16th  century and the first half of the 17th  century. The 
cesspits contained faecal deposits supported by evidence of 
a latrine wooden board found at this site (Frolík 1987). The 
layer contained specific artefacts and botanical finds which 
suggested its origin within a short period. Approximately, 
30,000 botanical macro-remains were classified under 175–
185 taxons, while 60% may be considered as useful plants 
(Čulíková 1995; 2008). Approximately 100 species exhibited 
pharmaceutical-type properties. The extraordinary value of 
the spices and medicinal plants in all probability reflects 
hospital and pharmaceutical activities. Value kinds of useful 
plants were recorded here. They represent plants imported 
to the Early Modern milieu of Bohemia and plants from 
southern European regions, Asia and the Americas: melon 
(Cucumis melo), rice (Oryza sativa), common box (Buxus 
sempervirens), common fig (Ficus carica), rustic tobacco 
(Nicotiana rustica), pumpkin (Cucurbita pepo) and spices 
and medicinal herb such as coriander (Coriandrum sativum), 
fennel (Foeniculum vulgare), which are rarely represented in 
archaeobotanical assemblages.

Figure 1.  Prague Castle and Hradčany 
and their location in the Czech Republic. 
Drawing by J. Matiášek.
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Archaeological and archaeobotanical finds in a cesspit in 
Hradčany, Hradčany Square 60 (Figure 2B) were identified 
in the NW court corner of the house (excavation director: 
K. Tomková). The dark organic layer numbered No. 9 with 
fragments of sherds, animal bones, Renaissance glass and 
other finds at a depth of 625–695 cm, can be interpreted as 
a sedimentary deposit. The archaeological assemblage of 
layer 9 can be dated to the 17th century. Only volume 1, 8 l 
has been provided for archaeobotanical analysis. However, 
more than 3500  seeds, fragments of charcoal and other 
remains have been obtained. The collection included the most 
frequently collected species, notable useful plant species were 
recorded only by an individual seed. No other kinds of crops, 
primarily spices and healing plants of a foreign origin, were 
obtained over the entire spectrum of species consisting of just 
over 70 taxa of herbs and woody plants (some of ambiguous 
determination). According to the archaeobotanical results 
from a nearby sewage tunnel (see below), legumes were not 
found and finds of cereals and imported rice (Oryza sativa) 
were only seldom recorded. Valuable fruits were represented 
by sugar melon (Cucumis melo). The occurrence of currant 
(Ribes rubrum), the cultivated form, in the form of dozens of 
seeds, was identified in the cesspit assemblage.

A number of portrayals of Prague Castle from the 
Renaissance period depict a huge moat between the western 
edge of Prague Castle and Hradčany Square (Figure  2C). 
Archaeological salvage excavations in  1993 used an 8  m 
deep shaft between the Archbishop’s palace and Prague 
Castle’s IV  court gate (excavation director I.  Herichová). 
Archaeological layers in the shaft that were situated in part of 
the moat contained a mixture of waste and building material 
and can be dated to the 16th century/18th century. A wooden 
sewage tunnel was discovered in the central part of the moat. 
The sewage tunnel is dated to 1581, and was constructed at the 
order of Emperor Rudolf II. The base of the tunnel contained 

a sequence of sandy and mud layers formed by transport and 
sedimentation in a wet environment. Archaeobotanical finds 
originated in layers 117 and 125. On Hradčany Square, 
a series of samples from two locations were analysed by 
V. Čulíková in 2005. Two samples (volumes 2, 2 and 4, 5 l) 
came from sediments at the base of the wooden sewage 
tunnel in front of the Archbishop’s palace. Moist organic 
layers have been archaeologically dated to the turn of the 
17th century. Altogether, 5,500 botanical macro-remains were 
analysed containing 150–160 species. After useful species, 
most frequent were ruderal plants; among others jimson 
weed (Datura stramonium) was recorded. This species is a 
neophyte from America, recorded for the first time in 1809 
in historical sources (Pyšek et al.  2002). Its 33  seeds could 
be the remains of a certain pharmaceutical product. Spices 
and medicinal plants prevailed in assemblage, followed by 
fruit and oil plants both used as medicine. With the exception 
of millet (Panicum miliaceum) cereals and pulses were 
missing. From oil plant hemp (Cannabis sativa) and poppy 
(Papaver somniferum) were present. Determination of one 
seed of goosberry (Grossularia uva-crispa) remains unclear, 
while different types of currant seeds (Ribes nigrum, R. cf. 
rubrum, R. cf. petraeum/sylvestre) were frequently presented. 
Spices and medicinal herbs of Mediterranean or Asiatic 
origin were probably locally produced. Recorded were dill 
(Anethum graveolens), celery (Apium graveolens), parsley 
(Petroselinum hortense), coriander (Coriandrum sativum), 
fennel (Foeniculum vulgare), garden pepperwort (Lepidium 
sativum), marjoram (Majorana hortensis), basil (Ocimum 
basilicum), and summer savory (Satureja hortensis). These 
were the first records of Lepidium and Ocimum in the Czech 
Republic, and of Majorana in Bohemia. Exotic spices were 
represented by black pepper (Piper nigrum), specifically white 
pepper, which is a special product of  P. nigrum, obtained by 
different handling after harvesting in comparison with the 

Figure 2.  Location of particular archaeobotanical assemblages in the area of Prague Castle and Hradčany: A – Kanovnická street  73, B – Hradčany 
square 60, C – Hradčany square: sewage tunnel, D – Prague Castle, Vladislav Hall, E – Prague Castle, royal tomb. Drawing by J. Matiášek.
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black pepper product (de Waard, Anunciado 1999). Useful 
plants of American origin included rustic tobacco (Nicotiana 
rustica) and american pokeweed (Phytolacca americana).

The Prague Castle Vladislav Hall (Figure 2D) was built 
at the impetus of King Ladislaus Jagiello between 1490–
1502 (Kalina 2009; Hořejší 1973). The hall with five helical 
arch fields was incorporated into the older medieval palace 
(Figure 3). The building was damaged after a devastating fire 
in Malá Strana and Hradčany in 1541. The hall was used for 
ceremonial events for the royalty and nobility, with equestrian 
knight tournaments being another type of event practised 
here. Royal ceremonies prevailed, particularly during the 
coronation banquets of the Habsburgs. The hall also served 
as a marketplace providing luxury goods, art and book print 
production. It also functioned as a place for social gathering. 
At present, the hall is used for important political ceremonies, 
such as the election and inauguration of the President of the 
Czech Republic. In 2008–2009, during the restoration of the 
wooden floor, an archaeological excavation was undertaken 
(excavation directors J. Frolík and J. Matiášek). The fill of 
the vault under the floor of Vladislav Hall was of varying 
quality, reflecting a state of preservation and modern 
disturbance. The remains of a floor, no longer used due 
to a fire in 1541, were identified in the eastern part of the 
hall. The layers consisting of building waste were filled by 
homogeneous layers of dusty deposits with an extremely high 
content of the material culture from the 16th century and the 
beginning of the 17th century. The dry conditions of the waste 
fill in Vladislav Hall allowed for perfect preservation of the 
macro-remains. The archaeobotanical complex, analysed by 
J. Kosňovská, consisted mainly of woodwork-related waste, 

kitchen and dining waste and building supplies. This mixture 
of waste was primarily made up to specifically provide 
isolation beneath the wooden floor. The archaeobotanical 
analysis of the waste fill is based on two types of samples. 
The first group of samples, obtained by dry sieving, captured 
large macro-remains predominantly with species of fruit 
(plums, hazelnuts and walnuts, grapes, etc.). These results 
were supplemented by numerous findings of groups of small 
seeds obtained by flotation. Based on this analysis, the social 
life of the Early Modern period of Prague Castle and the 
agricultural activities from its immediate vicinity, or more 
distant surrounding areas, can be reconstructed. Among 
the less common species recorded in the archaeobotanical 
complex of Vladislav Hall assemblage were olive (Olea 
europaea), sweet almond (Prunus dulcis), sweet chestnut 
(Castanea sativa), peanut (Arachis hypogaea), pistachio 
nut (Pistacia vera) and coffee (Coffea arabica). All of these 
plant products are unique in the archaeobotanical context in 
central Europe (Kosňovská 2011).

From the 10th century onwards, Saint Vitus Cathedral 
and additional churches in Prague Castle became key burial 
places for the Bohemian ruling dynasties. The Royal Tomb in 
Saint Vitus Cathedral (Figure 2E) is the focal point. After the 
Přemyslid and Luxembourg families, the first Habsburgs on 
the Czech throne (only Rudolf I of Habsburg in 1307) are also 
buried there, i.e. Ferdinand I, his wife Anna Jagiello, the son of 
Maximilian II and his grandson Rudolf II and the archduchess 
Eleanor. The last daughter of Maximilian II, Eleanor (1568–
1580), died in Prague Castle on 1st  March and was buried 
on 18th  March  1580 in the ancient Royal Tomb. Ten years 
afterwards, her relics and the remains of additional persons 

Figure 3.  Vladislav Hall. Aegidius Sadeler 
copper engraving from the year 1607 
depicting the trade and social life in the 
hall.
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were transferred to the new Royal Tomb with a mausoleum. 
In 1935, the remains of Eleanor were laid in a joint coffin 
together with her ascendants, Duke Rudolf of Habsburg and 
King Rudolf I of Habsburg. This coffin was opened in 1991 
for research and preservation reasons (Figure 4).

Anthropological investigation suggests that her 
underdeveloped skeleton is a testament to her frequent 
illnesses. She was buried in white damask clothing with 
large Spanish-style flower ornamentation. The head of the 
unmarried Eleanor was decorated with a coronet, and a wreath 
of bitter orange leaves (Citrus aurantium) and rosemary 
leaves (Rosmarinus officinalis) was placed on her breast 
(Schoch 1996). Clasped in her hands were plant remains of a 
laurel-like gift devoted to the twelve year old princess.

4.  Discussion. Imported and introduced plants and their 
history

Among the hundreds of botanical species identified in 
the context of the above-mentioned, five archaeological 
sites at Prague Castle are unique with findings of new 
plants (Table  1). The shared characteristics of all of these 
species are their origin in distant countries, primarily in the 
Mediterranean regions. Certain commodities are from Asia 
and Africa. The botanical provenance of american pokeweed, 
peanut, pumpkin and rustic tobacco is the New World. The 
concentration of the latter species at Prague Castle, in the 
Early Modern period context, is quite unique. Selected plant 
species are discussed below in the context of their origin and 
ethnobotanical history.

American pokeweed (Phytolacca americana L.) 
(Figure 5): One seed of the North American species pokeweed 
(Phytolaccaceae), found in the sewage tunnel, represents 

a unique finding among all European archaeobotanical 
collections from the Early Modern period. Additionally, seed 
of tobacco, spices and pharmaceuticals were also recorded at 
the same site Hradčany Square. Not only were the dark purple 
berries of P. americana used for food dyeing, but the roots were 
also used for medicinal purposes and the leaves were cooked 
as a spinach-type vegetable in America. The cultivation of 
this species (P. americana) for berries in Europe was started 
by wine makers on the Pyrenean peninsula. The cultivation 
and employment of  american pokeweed reached France, 
Italy and Germany, where it became a new introducted plant, 
which occasionally escape from cultivation. (Čulíková 2007, 
355). The juice of the ripe berries was used to colour wine 
and liqueur, but as they are slightly toxic in most countries it 
is obsolete or even forbidden (Büttner 2001, 191). From the 
19th century up until the Second World War, the escaped and 
naturalized plants  of P. americana was also known in the 
Czech lands. In the fifties of 20th century was this species in 
nature of the Czech Republic replaced by the eastern Asian 
Phytolacca esculenta. We do not know in which state (fresh 
or dried), were the berries of P. americana (plant kermes 
berry) transported from Southern Europe to Renaissance 
Prague. The utilisation of pokeweed for food dyeing (mostly 
for sweets) or as a medicinal plant for gout, rheumatism and 
stomach treatment is a viable possibility. Another possibility 
is the planting of the mighty P. americana herb in the royal 
gardens, for example, near the royal garden behind the Stag 
Moat (Ferdinand  I bought the vineyards in  1534 for the 
purposes of setting up a royal garden).

P. americana was used in Czech countries up untill 
20th century. The new archaeobotanical findings in Prague 
indicate that both rustica tabacco and pokeweed could have 
been already cultivated in the gardens, especially in the 
Royal Botanical garden in Renaissance as pharmaceutical or 
unusual ornamental plants.

Figure 4.  Saint Vitus Cathedral. Royal 
tomb. Burial of Princess Eleanor during 
anthropological research. Photo courtesy of 
the Prague Castle archive.
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Citrus fruit (Citrus L. sp.): Several valuable findings of 
citruses, plants that belong to the Rutaceae family, have been 
found in the area of Prague Castle (Table 1). Bitter orange 
(sour orange, Citrus aurantium) was found in the grave of 
Princess Eleanor. Sweet orange (Citrus sinensis – Figure 6), 
and mandarin orange (Citrus cf. reticulata) were found in the 
Vladislav Hall vault infill dated back to the 16th century and to 
the first half of the 17th century. Citrus fruits were cultivated 

in the second millennium BC in China (Schoch 1996). Citrus 
species were introduced to Europe after the Arabian conquest 
of Sicily in the 11th century. Sweet orange and mandarin were 
dispersed across Europe from the 15th century through trade 
with the British and Portuguese colonies (Ramon-Laca 2003). 
Orange fruits were incorrectly connected with the myths of 
the Hesperides (Caneva, Kumbaric  2010, 169–170) in the 
Renaissance period. Bitter orange (Citrus aurantium L.) is 

Figure 5.  American pokeweed seed (Phytolacca americana) from Hradčany 
square, sewage tunnel. Photo V. Čulíková.

Figure 6.  Sweet orange (Citrus sinensis) from Vladislav Hall. Photo 
J. Kosňovská.

0                         1 mm
0                                              0,5 cm

Table 1.  List of imported and introduced plants and their presence in archaeological assemblages A–E. Abbreviations: ca – caryopsis; fru – fruit; le – leaf; 
lem – lemma; pod – pod; s – seed; fr. – fragment.

Scientific name Engl. name Macrofossil A B C D E
Arachis hypogaea L. peanut pod 4 fr.
Buxus sempervirens L. commom box le 68 + 41 fr. 10
Castanea sativa Mill. sweet chestnut fru 93 fr.
Citrus aurantium L. bitter orange le 10
Citrus cf. reticulata Blanco mandarin orange s 1
Citrus sinensis (L.) Osbeck sweet orange s 2
Coffea arabica L. coffee s 1
Coriandrum sativum L. coriander fru 9 5 + 2 fr.
Cucumis melo L. melon s 2 + 1 fr. 1
Cucurbita pepo L. pumpkin s 4 + 11 fr. 6
Datura stramonium L. jimson weed s 33
Ficus carica L. common fig fru 4,300 + 21 fr. 618 + 5 fr. 263 + 2 fr. 5
Foeniculum vulgare Mill. fennel fru 2 2
Lepidium sativum L. garden pepperwort s 1
Majorana hortensis Moench marjoram fru 3 + 1 fr.
Mespilus germanica L. medlar s 12
Nicotiana rustica L. rustic tabacco s 1 1
Ocimum basilicum L. basil fru 2
Olea europaea L. olive st 20+ 2 fr.

Oryza sativa L. rice
ca 2

lem 1 fr.
Phytolacca americana L. american pokeweed s 1
cf. Pimpinella anisum L. aniseed fru 6
Piper nigrum L. black pepper s 1
Pistacia vera L. pistachio s 1
Prunus dulcis (Mill.) D.A. Webb sweet almond st 3 fr.
Ribes cf. nigrum L. black currant s 1
Ribes  rubrum L. red currant s 35 + 9 fr.
Rosmarinus officinalis L. rosemary le 6
Satureja hortensis L. summer savory fru 1
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a tree native to Eastern Africa and tropical Asia. The bitter 
orange is known to have been planted in Cyprus as early as 
1394 (Blamey, Wilson 2004, 123), and in Italy it is recorded in 
the late medieval period (Castelletti et al. 2001). Citrus trees 
and shrubs were cultivated in orangeries at major castles and 
courts of Bohemia. The rind, flower, leaf, and fruit are used 
in both traditional and modern medicine. At Prague Castle, 
the leaves and branches of C.  aurantium were identified 
in the grave of Princess Eleanor. The finding consists of 
leaves and small twigs, together with several fragments of 
flowers, possibly as a bunch added to the grave as a gift 
(Schoch  1996). The author of the xylotomic identification 
offers the interpretation of this as a gift related to the date 
of the Princess’ death. She was buried in March, which is 
the early spring period, when there is a lack of ornamental 
flowers. The identification of C. aurantium from Eleanor’s 
grave is the first direct archaeobotanical evidence of this 
species north of the Alps.

Coffee (Coffea arabica L.): The genus Coffea (Rubiaceae) 
is domestic to the highlands of Ethiopia, with possible 
disjunct populations in the nearby highland areas of Sudan 
and Kenya (Charrier, Berthaud  1985). Coffee seeds were 
transported to south Arabia (Yemen) when slaves were 
taken from the Sudan region to Arabia around 600  AD 
(Rieger  2006). The earliest written record of coffee as a 
drink is mentioned in the work of Rhazes, an Arab physician 
active in the 10th century (Davidson 2002). The Dervish súfí 
order and Muslim pilgrims were largely responsible for the 
distribution of coffee as a drink throughout the Middle and 
Near East and North Africa by the end of the 15th century. The 
first European mention of coffee was by Leonhard Rauwolf 
of Augsburg, who travelled to the Near East and the Levant 
in 1573–1576 (Ukers 1922; Herde, Tilmann 2010). In 1616, 
Dutch spies successfully managed to smuggle a coffee plant 
out of Mocha (Yemen) and started cultivating coffee in India 
and Java. In 1718, coffee was also brought over to Surinam 
and in 1720 found its way to France (Rieger 2006). The first 
coffee plantation in Brazil was established at Pará in 1723 
with plants brought from French Guyana (Ukers 1922). The 
Turkish siege of Vienna in 1685 contributed to the spread 
of coffee to central Europe, Emperor Leopold I authorised 
Georg Franz Koltschitzki to set up the first coffeehouse in 

Vienna. The first coffeehouse in Prague was established 
by the Arab Georgius Deodatus Damascenus in 1714 
(Polívka 1908). Coffee is one of the great social drinks of our 
culture and, along with tea and tobacco, is also an important 
world trading commodity. Drinking coffee has always been 
associated with work and activities requiring thought and 
attention. Archaeobotanical analysis of the waste vault fills 
at Vladislav Hall provides a unique collection of macro-
remains. The finding of one coffee seed from a layer dated 
to the 16th  century and to the first half of the 17th  century 
represents the first, and the oldest, archaeobotanical record 
of C. arabica in central Europe (Figure 7).

Olive (Olea europaea L.): The olive tree from the Oleaceae 
family is indigenous to the Mediterranean Basin, where its 
progenitor, the wild olive, Olea europaea subsp. oleaster, is 
a native plant (Zohary, Hopf 2000, map 14). Olive cultivation 
appeared for the first time in Levant in the fourth millennium 
BC and was gradually distributed westwards thanks to 
the Phoenicians, Etruscans, Greeks and Romans. There is 
evidence that the utilisation and probable domestication of 
olives in the Levant took place during the Early Bronze Age 
(c. 3300–2200 BC) (Liphschitz et al. 1991). The cultivation 
of this plant could have been introduced from the Levant 
to Egypt (Newton et al.  2006), Crete and Greece during 
the Early Bronze Age, consequently to southern Italy. 
Distribution to northern Africa, Italy and Spain probably 
followed via the Phoenician expansion (Brun  2003). The 
presence of O. europaea in the Italian landscape is clearly 
documented by pollen records showing continuous curves 
at least since 3900 cal years BP in the marine core RF93-30, 
with the first peaks about one thousand years later before the 
Roman period (Mercuri et al. 2012) and in the core of Lago 
di Nemi (Mercuri et al. 2002). An increasing number of 
archaeobotanical findings indicate macro-remains evidence, 
for example, in Italy (Castelletti et al. 2001). Olives have 
been produced on a continuous basis in Italy since the Roman 
Empire period (Baldini 2003) and transported to the northern 
provinces, including the areas of the northern boundaries 
of the Roman Empire (Bakels, Jacomet  2003). In central 
Europe, the distribution of direct olive findings (stones) is 
limited to the Roman Empire frontiers. Olive consumption, 
recorded commonly in archaeobotanical assemblages, is 
apparent throughout the Roman period, including the specific 
use of olives as an offering in Roman Mainz (Zach 2002). 
Archaeobotanical evidence indicates that olive imports in 
northern Roman provinces were already in operation during 
the early stage of Roman expansion, which was connected 
with people with a different culinary tradition (Livarda 2008). 
There is no evidence of O. europea stones north of Limes 
romanus until the Early Modern Period. After the dissolution 
of the Roman Empire, evidence of olives declines drastically 
(Livarda 2008). In medieval Italy, there are numerous written 
sources documenting cultivation rules and trade registrations 
related to olives (Fabbri  2006). Written records from the 
15th century in Bohemia make mention of olive oil as part of 
the luxury commodities of the royal Karlštejn Castle kitchen Figure 7.  Coffee (Coffea arabica) from Vladislav Hall. Photo J. Kosňovská.
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(Čechura 1993, 83). There is evidence of olive consumption 
in certain Hansean cities. The records of the Town Council of 
Reval/Tallinn, of guilds, and of the House of the Blackheads 
in Riga, do mention the occurrence of olives in purchase lists 
for festivals in 1530, 1539, 1543, 1544, 1547–1557 (Sillasoo 
pers. com. 1999; Mänd 2005). The findings of twenty olive 
stones from Vladislav Hall in Prague Castle are therefore 
of extraordinary importance (Figure  8). The olive stones 
are in an extremely good state of preservation, allowing 
even for the identification of two different morphotypes. 
A similar example of the recovery of olives as part of a 
luxury archaeobotanical context involving two different 
morphological types was recognized in the ducal palace of 
Ferrara from the second half of the 15th century AD (Bosi et 
al. 2009).

Peanut (Arachis hypogaea L.): Archaeological records 
of the peanut (Fabaceae) seem to support its cultivation 
as having taken place in the period between ca. 3000 and 
2500  BC in the Peruvian lowland areas (Pearsall  1992, 
Smith 2002) occupied by Peruvian Preceramic. Additional 
evidence is from the desert oases of Peru at El  Paraiso. 
Another author localises the area of peanut domestication in 
the valleys of the Paraguay and Parana Rivers in the Chaco 
region (Weiss 2000, Figure 1). Current genetic studies do not 
exclude both possibilities (Grabiele et al. 2012). The recently 
accepted subdivision of Arachis hypogaea L. distinguishes 
two subspecies (subsp. hypogaea and subsp. fastigiata 
Waldron.). Subsp. hypogaea includes the “Virginia” type 
groundnut, whereas subsp. fastigiata includes the “Spanish” 
and “Valencia” types (Shorter, Patanothai 1989; Ntare 2007). 
The Virginia variety was taken from the Antilles to Mexico 
soon after 1500 and consequently rapidly introduced to West 
Africa. The “Spanish” variety was almost certainly taken 
from Brazil to Africa by the Portuguese shortly after their 
contact with Brazil in 1500. There it was combined with the 
“Virginia” variety, thus producing a great diversity of African 

landraces. The “Spanish” variety was evidently introduced 
into Spain in the late 18th  century, namely from Brazil via 
Lisbon. From Spain it was then introduced to Southern France 
(Kaprovickas 1969). The first written account of the crop is 
found related to the Spanish entry into Hispaniola in 1502. 
The first published notice regarding the peanut appeared 
in Oviedo y Valdés (1535). Archaeobotanical findings of 
peanuts at Prague Castle are located in the vault fills in 
Vladislav Hall, dating back to the 16th century and to the first 
half of the 17th century. They occur as four shells separated 
from their intact layers. These are the first archaeobotanical 
findings in central Europe dating to the Early Modern Period. 
The Prague royal court had direct contact with the Spanish 
court and therefore the presence of peanut shells in the Early 
Modern period layers of Vladislav Hall is not surprising, 
although, the Prague Castle finding of peanuts is a unique 
occurrence (Figure 9).

Pistachio nut (Pistacia vera L.): The pistachio 
(Anacardiaceae) is a smaller tree native to central Asia, a 
large and diverse region where a wealth of P. vera genetic 
resources exist (Khanazarov et al.  2009; Al-Saghir  2009). 
Pistachio trees combined with sweet almond formed the 
Early Neolithic forest-steppe (Willcox 1999) covering large 
parts of the Levant, Turkey and Afghanistan. Charcoal of 
P. vera is quite common in the Bronze Age of Turkey and 
Syria (Deckers, Pessin  2010). P.  vera was introduced into 
Italy from Syria in 30 AD by the Roman Governor of that 
Province, Lucius Vitellio, at approximately the same time it 
was introduced into Spain, followed by its introduction into 
Sicily (Barone, Marra 2004).

The earliest traces of pistachios being consumed are 
recorded in Turkey and the Middle East dating back to 
approximately 7000  BC (Davidson  2002). Pistachio is 
exceptionally evidenced in the Roman Empire period of NW 
Europe (Bakels, Jacomet 2003, Table 1).

Apart from the delicious pistachio nuts themselves, 
mastic and resins are also produced from the plant. It is 
related to P.  lentiscus, which also dominated in vegetation 
in South-western Sicily (Italy) up until 8050 cal BC (Tinner 
et  al.  2009), and P.  terebinthus. The triterpenoid mastic 

Figure 8.  Olives (Olea europaea) from Vladislav Hall. Photo J. Kosňovská.

Figure 9.  Peanut (Arachis hypogaea) from Vladislav Hall. Photo 
J. Kosňovská.
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resin from pistachio was a highly valued commodity, which 
has been identified as occurring in the Late Bronze Age by 
a Canaanite amphora lifted from a shipwreck at Uluburun 
(Stern et al. 2008). The same vessels were imported into Egypt 
from the Levant. Uses of the resin in Egypt included their 
use as incense and as a varnish for New Kingdom funerary 
equipment (Howell et al. 2006). Mastic resin was used as the 
primary component in the embalming process of Egyptian 
mummies from the 7th century BC (Colombini et al. 2000) 
and its application as a mechanism of mummification was 
also known in Greek and Roman times, when pistachio 
oil was also used in body treatment (Papageorgopoulou et 
al.  2008). Archaeologically, the nuts of pistachio could be 
underestimated, for example, as the use of pistachio for 
resin does not leave traces in the sense of botanical macro-
remains (Livarda 2011). In the context of the Early Modern 
archaeobotany of central Europe, Prague Castle findings of 
pistachio are quite unique. One seed of P. vera was recorded 
in the archaeobotanical collection from the waste vault fill in 
Vladislav Hall (Figure  10). This unusual archaeobotanical 
finding indicates the rich and varied nature of royal trade in 
post-medieval times documented in the milieu of the royal 
court at Prague Castle.

Pumpkin (Cucurbita pepo L.): It belongs to the family 
Cucurbitaceae and it is one of the oldest domesticated 
species from the New World (Barker  2006). At least as 
early as the terminal Pleistocene period, C.  pepo gourds 
were distributed from an early centre in Mexico to Florida, 
and probably elsewhere in what is today the eastern United 
States. In Florida there are also numerous water-based sites 
where Cucurbita seeds were found, i.e. by the Aucilla River, 
where the seeds are dated as being 12,500 years old (Newsom 
et al. 1993). Cucurbita seeds were found in the Mexican 
cave Guilá Naquitz (Barker  2006). Current radiocarbon 
reassessing of the cucurbit assemblage from another cave, 
Coxcatlan (Mexico) provides information on the timing and 
sequence of the initial appearance of the domesticated plants 
in the Tehuacan Valley. C. pepo is the earliest documented 

domesticate, dating here to 7920 years BP cal. (Smith 2005). 
The literature of the medieval and Early Modern periods 
occasionally confuses annual pumpkins with melons. The 
seeds confirmed the extremely rapid introduction of the 
species, imported to Europe in the beginning of the 16th century 
(Paris, Janick 2006). Finds of Cucurbita sp. are recorded in 
Hanseatic towns of the 16th century (Alsleben 2007). In the 
Czech Republic, the earliest dated seeds of pumpkin come 
from Ivančice in Moravia, thanks to the finding of a coin 
dated to a certain point after the first half of the 16th century 
(Opravil  1985). Fleshy pumpkins were used as a fruit 
(preparation of compotes, jams). Seeds of C. peppo served 
as a source of oil and as a medicament. Oil was used as a 
source of light, in the kitchen and as a specific medicinal 
agent and aphrodisiac. Numerous findings of pumpkin seeds 
from different Czech locations indicate their introduction 
as a commodity import. Evidence of pumpkin seeds from 
two sites in Prague Castle reveals the early use of this plant 
in the context of the Early Medieval Period and its possible 
cultivation in the adjacent Prague gardens (Figure 11).

Sweet almond (Prunus dulcis (Mill.), D.A. Webb): It 
belongs to the family Rosaceae and it is one of the early 
domesticated fruit trees in Old World agriculture. It is a 
native and traditional crop in central and south-west Asia and 
also in the Mediterranean countries; it is also an important 
introduced crop in California (Ladizinsky  1998) which is 
today the main producer, supplying over half of the world 
production, followed by Spain and Italy (Davidson  2002). 
Nuts of the wild almond are bitter and eating them in 
relatively small quantities may be fatal. Poisonous amygdalin 
cannot be removed by roasting, boiling or leaching and hence 
wild almond could not be a major source of food; it only 
could be used for flavouring, as the bitter almond is used 
today. Numerous genetic modifications have occurred to the 
sweet nut (Ladizinsky  1998, 195–199). Despite a number 
of studies about almonds, information on the process and 
area of domestication and its wild progenitor is still lacking 
(Ladizinsky 1999). Early archaeological remains of almonds 
are still scarce and do not permit a clear distinction between 

Figure 10.  Pistachio nut (Pistacia vera) from Vladislav Hall. Photo 
J. Kosňovská.

Figure 11.  Pumpkin (Cucurbita pepo) from Vladislav Hall. Photo 
J. Kosňovská.

0                                        0,5 cm

0                                                     1 cm



IANSA 2012     ●     III/1     ●     103–114
Jaromír Beneš, Věra Čulíková, Jitka Kosňovská, Jan Frolík, Josef Matiášek: New Plants at Prague Castle and Hradčany in the Early Modern Period:  
a History of Selected Species

112

the wild and cultivated forms (Zohary, Hopf  2000, 185–188). 
Very ancient records are from the Epipaleolithic site Oküzini 
in southwest Anatolia (Martinoli, Jacomet 2004) the 
Epipaleolithic period at the Jerf al Ahmar site on the Middle 
Euphrates around 9100–8300 BC (Willcox 2002) and from 
the Mesolithic and Neolithic settlement layers of Franchthi 
Cave in Greece. Sweet almond has rare archaeobotanical 
evidence in the Roman period inside of the Empire frontier 
(Bakels, Jacomet 2003, Table 1). The significant introduction 
of almonds as luxury goods to central Europe is recorded 
in the Middle Ages; in Bohemia it is mentioned in written 
sources as beginning in the 15th century (Čechura 1993, 83). 
The archaeobotanical findings of P. dulcis stone fragments 
in the waste fill in Vladislav Hall provide evidence about the 
use of the almond as an imported luxury food at the Prague 
Castle in the Early Modern Period (Figure 12).

Rustic tobacco (Nicotiana rustica L.): It is a member of 
the Solanaceae family. The region of origin of this species 
N. rustica is Mexico and Texas. The natural distribution of 
this species of tabacco is limited to parts of South America 
(Goodspeed 1954). The oldest records of this plant in the 
eastern part of North America date to circa 100 AD; however, 
the archaeological records of pipes are 1000  years older 
than the carbonized seeds. Tobacco (several species) was 

first introduced to Europeans shortly after the momentous 
landing of Christopher Columbus in  1492. Tobacco seeds 
were carried to Spain in 1518 (Winter 2000). Seeds of rustic 
tobacco (Nicotiana rustica, Figure  19) represent the first 
direct record of this tobacco species in Bohemia and in central 
Europe (Čulíková 1995, 2007). This species of tobacco was 
imported by Columbus’ sailors from Cuba to Europe as 
early as March 1493. In comparison with cultivated tobacco 
(N. tabacum), rustic tobacco was primarily used for medicinal 
purposes, later also as snuff and chewing tobacco, as it is less 
suitable for smoking. This is the probable reason why this 
seed was deposited in the St. Anthony Hospital cesspit. The 
Prague edition of the Matthioli Herbarium (1596) states: “It 
now relies on the garden as a foreign guest.” Rustic tobacco 
was found together with other medicinal plant macro-remains 
in assemblages A and C at the Prague Castle and Hradčany 
sites (Figure 13).

5.  Final remarks and conclusion

Archaeobotanical findings, newly recorded from Prague 
Castle and Hradčany in the Early Modern Period indicate, 
in comparison with the High Medieval layers, that the plant 
composition of the assemblages shifted towards unusual 
and exotic species. It reflects the high social status of this 
key political area of Bohemia and its central economic and 
trade position. Luxury plants can be divided into several 
groups of varying utilisation. The first group represents 
goods of Mediterranean origin which were only imported, 
including luxury goods such as olives, almonds, peanuts, 
pistachio nuts, rice and condiments such as black pepper. 
The second group of products involves commodities such 
as the common fig, the bitter orange and the common box, 
whose planting in the gardens and orangeries of the castle 
and surrounding urban complex is extremely probable. 
The third group of plants primarily includes herbs of South 
European import or provenance such as summer savory, basil, 
garden pepperwort, marjoram and anise, along with technical 
and decorative plants such as rustic tobacco and american 
pokeweed. These plants were gradually introduced in the 16th 
and 17th centuries in the castle gardens. As we have numerous 
written records for these plants in the Early Modern Period, 
particularly for commodities such as coffee or pepper, their 
evidence in archaeobotanical assemblages represents a unique 
opportunity for their direct physical study.

Similarly important is the potential for morphological, 
breed and genetic analysis of plant macro-remains, 
particularly desiccated plant tissues from the waste fill in 
Vladislav Hall. Plant remains from Prague Castle and the 
surrounding area represent a valuable historical source of 
information illustrating the daily and luxury environment at 
the beginning of the Modern period. It can be stated in general 
that, in the Early Modern archaeological context recorded at 
Prague Castle, an unusual concentration of archaeobotanical 
findings is recorded; these findings demonstrate intense 
contact with both the Mediterranean world and the Spanish 

Figure 12.  Sweet almond (Prunus dulcis) from Vladislav Hall. Photo 
J. Kosňovská

Figure 13.  Rustic tobacco (Nicotiana rustica), SEM image, Photo 
J. Kosňovská.
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environment, through which items from the New World in 
all probability arrived. The concentration of plants from 
the exotic regions of Asia and Africa, as well as from 
the Americas, should be interpreted as the first wave of 
globalisation which initially affected the environment of the 
royal court in central Europe.
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