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Abstract

During the archaeological excavation of the memorial place (tiirbe) of the Ottoman sultan Suleiman I, a moat
was revealed north of the memorial place in 2015. The moat system was identified by boreholes and excavated in
2015, when 30-30 liter samples were taken from the 250 cm deep moat at 15 cm intervals for archaeobotanical
and anthracological analyses. Samples were taken at 10 cm intervals for pollen studies from the archaeological
profile of the moat filling.

In our publication, based on the previously presented geochronological results, our aim was to reconstruct the
vegetation around the memorial tomb of Suleiman, on the basis of archaeobotanical, anthracological and pollen
analytical data. We were able to reconstruct ploughed lands (cereal cultivation), vegetable, fruit and vineyards,
pasture lands, forest patches and trampled areas related to human activity (settlement). The military census of
1689 indicated similar tract of land structure of the crop production areas. The tomb and the Islamic pilgrimage
monastery and pilgrim town (Ottoman name was Tiirbe kasabasi) were demolished from 1692/1693 and divided
into agricultural zones, where orchards, arable lands, gardens and vineyards were established.

Kivonat

Az I Szulejman Ottomdn szultan emlékére emelt tiirbét északrol hatarolo, 2015-ben megtalalt, feltoltédott
drokban régészeti dasatdssal az egész drkot feltaro szelvényt alakitottak ki. A régészeti szelvénnyel feltdart 250 cm
mely arok északkeleti falan egy foldtani metszet keriilt kialakitisra, amelybdél zavartalan magmintakat,
15 centiméterenként 30-30 liter iiledéket emeltek ki archeobotanikai és antrakolégiai vizsgalatokra, mig pollen
elemzésre 10 centiméterenként.

Publikacionkban a vizsgalat célja a korabban bemutatott geokronologiai eredmények nyoman a Szulejman-féle
tiirbe koriili novényzet rekonstrukcidja volt az archeobotanikai, antrakologiai, pollen eredmények alapjin. A
feltart és azonositott novénymaradvanyok alapjan szantofoldeket (gabonatermesztés), zoldség-, gyiimélcs- és
szoloiiltetvenyeket, legeldket, erdofoltokat, ligeteket, és az emberi tevékenységhez (telepiilés) kapcsolodo taposott
teriileteket tudtunk rekonstrudlni. Az 1689. évi katonai ésszeiras hasonlo névénytermesztesi és a foldhasznalati
szerkezetet mutatott. A tiirbét, az iszlam zardandokkolostort és zarandokvdrost (oszmdan nevén Tiirbe kasabasi)
1692/1693-16! kezdddben elbontottik, és a teriiletét iij mezdgazdasdgi dvezetekre osztottik, ahol gyiimolesosiket,
szantokat, kerteket és sz6loskerteket hoztak létre a 18. szazadban.
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Introduction

One of the most dominant monarchs of the 16M
century, Sultan Suleiman | died during the Ottoman
siege of Szigetvar, close to the battlefield in
Szigetvar — Turbék Vineyard Hill site, in the
Hungarian Kingdom in 1566. On the place of
Suleiman’s death and his temporary burial site
close to the battlefield, an Ottoman tomb and
memorial place (zirbe) were built in the second part
of the 16™ century (Pap et al. 2023). This memorial
place was established with a new pilgrim town, the
Ottoman name of which was Tiirbe kasabas:, and a
tomb, a mosque, a monastery, and an Ottoman
cantonment. This memorial complex was
surrounded by a palisade wall and a moat system
(Pap et al. 2023: Figs. 1 and 2). This Ottoman
memorial place and the pilgrim town were fully
demolished during the Habsburg siege of Szigetvar
in 1689 and the exact location disappeared with
time. Based on historical written sources and
archaeological excavation, the remains of the #irbe
were found by Norbert Pap and Pal Fodor in 2014.
Next year a moat system was identified by
boreholes by Professor Pal Stimegi and his son
Baléazs Pal Siimegi. After cleaning a profile in the
moat, samples were taken at 15cm and 10 cm
intervals for detailed archaeobotanical,
macrobotanical, and anthracological analysis.
Radiocarbon analysis (Gulyas et al. 2022) was
carried out on archaeobotanical remains, and the
calibrated radiocarbon dates were correlated with
coins and archaeological finds.

By the identification and evaluation of the macro-
botanical, anthracological, and pollen remains of
the Ottoman site from the 17™ century, we aimed to
reconstruct the land use, crop production, and
eating habits of the former population, as well as
their plant utilization, and compare them with
written resources from the 17 century (Table 1).

Materials and methods

The geoarchaeological description and sampling
process

Following the widely accepted historical ecological
(cultural ecological) and geoarchaeological protocol
(Stewart 1955; Evans 1978; Brooks 1985; Delacy
et al. 1996; Evans & O’Connor 1999; Rapp et al.
2006; Balée 2006; Roberts 2013; Szabo 2015), we
cleaned the archaeological profile of the moat
(Gulyas et al. 2022). The profile of the 250 cm
moat was sampled at 15 cm intervals, and 30 liters
per sample was taken for the archaeobotanical
analysis. The upper part of the profile, from
40/45cm  towards the surface, contained
construction waste and was isolated already during
the field survey.
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Archaeobotanical and anthracological analysis

The organic material was isolated in standard
flotation equipment (Jacomet et al. 1999; Weiss &
Kisley 2004) in the laboratory, to avoid recent
contamination. We used a 0.4 mm diameter sieve to
catch light-weight fractions such as smaller seeds
(for example poppy seed), bones, and small snail
shells (Atchison et al. 2005; Figueiral et al. 2010).
The floated samples, both the heavy and light
fractions were dried at room temperature, packed,
and analysed. After the larger archaeobotanical
remains visible to the naked eye were selected, the
smaller ones were picked out using a binocular
stereomicroscope. We used identification books,
professional  publications  (Schermann  1966;
Cappers 2006; Brecher 1960; Jacomet et al. 1999;
Jacomet 2006; Nixon et al. 2011), and our recently
compiled  comparative  material  for  the
identification of the thousands of carpological
remains (seeds/fruits).

The archaeobotanical findings were well preserved
in the wet condition of the moat filling, half of the
remains were carbonized, however still identifiable.
Several thousands of pieces of charcoal remains
were found that were analysed by an optical
microscope at 10, 20 and 50 magnifications. Wood
anatomical identification books (Greguss 1945,
1955; Jacquiot 1955; Schweingruber 1990; Vernet
2006), as well as our own subfossil and fossil
reference collection (Nafradi 2011) were used for
the identification. We followed the work of Zohary
et al. (2012) for the appellation of the scientific
names of plant species. During the evaluation
process, an archaeobotanical database and a
palynological database (Tordcsik & Siimegi 2019)
were used for the Carpathian basin for the 17t
century. In this database, predominantly self-
processed archaeobotanical and paleoecological
sites of the 17" century were considered from the
Ottoman and Habsburg Empire, the Kingdom of
Hungary, and the Principality of Transylvania
which was under the suzerainty of the Ottoman
Empire as a semi-independent state.

Pollen analysis

The retrieved cores were also subsampled at 10-cm
intervals for pollen analysis. Samples of 1 cm?
(Berglund & Ralska-Jasiewiczowa 1986) wet
sediment were prepared for pollen analysis in the
pollen laboratory of the Department of Geology and
Paleontology at University Szeged using standard
HF methods (Faegri & lversen 1989; Eskola et al.
2021). Lycopodium spore tablets of known volume
were added to each sample (Stockmarr 1971) to
identify pollen concentrations. A minimum count of
500 grains per sample (excluding exotics) was
made to ensure a statistically treatable sample size
(Maher 1981).



Archeometriai Mithely 2023/XX./3 203

Table 1.: Written sources about the environment around the tiirbe from the 17" century (modified after Pap et al.
2015, sources: Molnar 1978; Vatin 2005; Sinan Bey oglu eski Sadrazam Sehit Mehmet Pasa Vakfi 1574; Vass
1993; Dagli et al. 2003; Wagner 1700; Hungarian National Archives, Urbaria et Conscriptiones, 50: 57;
Hungarian National Archives, Urbaria et Conscriptiones, 136: 30; 3; Hungarian National Archives, Hoffinanz
Ungarn, W2279; Szigetvar Presbytery, Prothocollum Parochia Magno Szigethana (1717-1734) No. 1774,
Szigetvar Presbytery, Prothocollum Parochia Magno Szigethana (1738) No. 1774; Hungarian National Archives,
Urbaria et Conscriptiones, 94: 30; 5)

1. tablazat: frott forrasok a tiirbe kornyezetére vonatkozodan a 17. szazadbol (Pap et al. 2015 alapjan modositva,
forrasok: Molnar 1978; Vatin 2005; Sinan Bey oglu eski Sadrazam Sehit Mehmet Pasa Vakfi 1574; Vass 1993;
Dagli et al. 2003; Wagner 1700; Magyar Nemzeti Levéltar, Urbaria et Conscriptiones, 50: 57; Magyar Nemzeti
Levéltar, Urbaria et Conscriptiones, 136: 30; 3; Magyar Nemzeti Levéltar, Hoffinanz Ungarn, W2279; Szigetvar
Plébania, Prothocollum Parochia Magno Szigethana (1717-1734) No. 1774; Szigetvar Pébania, Prothocollum

Parochia Magno Szigethana (1738) No. 1774; Magyar Nemzeti Levéltar, Urbaria et Conscriptiones, 94: 30; 5)

Written source Age Location Land use Vegetation
Sdamuel Budina 1566 SzemlShegy Near the vineyards Grape
Ottoman written source 1573 Suleiman’s campsite No data Memorial garden within fruit trees
Ottoman census i
1574 I\t/lci)(rllastery for dervishes No data Monastery garden
(defter) (tekke)
Ottoman census
1579 Suleiman’s monastery Il g(rjape, 5 arable Grape, cereals
(defter) ands
. o . Suleiman’s memorial .
Evliya (Kjatib) Celebi 1664 place (ziirbe) Vineyards, orchards Grape, cherry
Johann Christop Wagner 1685-1687 | Turbe Daghi on a hill Fortress, garden Vineyards, orchards
Leandro Anguissola’s map 1689 Sulelma“n s memorial Monastery garden Tracts of land within fruit trees, trees
place (tiirbe) with palisade wall and pasturelands
Hunga_nan Kingdom census 1692 Tl_lrbek village, Vineyards, arable Grape, fruits, cereals
(urbarium) with stone chapel lands, orchards
. . An abandoned mosque
aﬁgg?;’&ﬂ)ngdom census 1692 with Suleiman’s grave on = Vineyards, orchards Grape, fruits
the vineyard hill (Turbék)
Suleiman’s memorial
Hoffinanz Ungarn 1693 place within a tower with = No data No data
lead roof
Mars Hungaricus ;
1694 Oft‘;)ma” memorial place £ o spots Linden (Tilia)
(Pdl Eszterhdzy’s book) (uiirbe)
Vineyards, arable . -
Prothocollum 1717-1734  Turkish rampart lands and former Maize (Zea mays), grape (Vitis
s vinifera)
fortress’ place
Prothocollum 1738 Turkish rampart Avrable lands Maize (Zea mays)
Hungarian Kingdom census 1747 Turkish rampart Arable lands Cereals
(urbarium)
First Austrian map 1782 Turbék, vineyard hill Arable lands, No data

the point count method (Clark 1982). Tablets with a
known Lycopodium spore content (supplied by
Lund University, Sweden) were added to each
sample to enable the calculation of pollen
concentrations and accumulation rates. The pollen
types were identified and modified according to
Dimbleby (1985); Moore et al. (1991), Beug
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vineyards, forests

(2004), Punt et al. (2003), Kozakova & Pokorny
(2007), supplemented by examination of
photographs in Reille (1992, 1995, 1998) and of
reference material held in the Department of
Geology and Paleontology at University Szeged.
Percentages of terrestrial pollen taxa, excluding
Cyperaceae, were calculated using the sum of all
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those taxa. Percentages of Cyperaceae, aquatics,
and pteridophyte spores were calculated relative to
the main sum plus the relevant sum for each taxon
or taxon group. Calculations, numerical analyses
and pollen diagrams were performed using the
software package Psimpoll 4.26 (Bennett 1992,
2005). Local pollen assemblage zones (LPAZs)
were defined using optimal splitting of information
content (Birks & Gordon 1985), zonation being
performed using the 20 terrestrial pollen taxa that
reached at least 5% in at least one sample.

According to modelling and empirical studies for
narrow moat with a diameter of ca. 5-10 m (Sugita
1994; Bene$ et al. 2002; Penny et al. 2006;
Soepboer et al. 2007; Brown & Pluskowski 2011),
the correlation between pollen abundances and
vegetation composition does not improve for
vegetation found at a minimum distance less than
100 m. The regionally ‘uniform’ background pollen
component representing the vegetation between
500 m and 1000 m from the moat system, accounts
for ca. 5-15% of the total pollen spectrum (Benes et
al. 2002; Soepboer et al. 2007; Brown &
Pluskowski 2011). Pollen data from the infilled
moat thus provide us an integrated palaeovegetation
record for the landscape around the presumed
human settlement and the surrounding region, with
pollen from predominantly extra-local and local
sources (Jacobson & Bradshaw 1981; Prentice
1985). We followed the work of Behre (1981, 1986,
1988) regarding human impact since these works
take into account the appearance of weeds that
spread as a result of human activities (Jones 1992)
and papers about Hungarian vegetation and weed
analysis (Ujvarosi 1957; Fekete et al. 1987;
Magyari et al. 2010, 2012). We used the works of
Behre (1981, 1986, 1988, 1990, 1993, 2007, 2008)
in the identification and evaluation of weeds since
some weeds (such as Plantago lanceolata) that
spread due to human impact are native to Central
Europe and in the Carpathian Basin, so the presence
of these weed species is not necessarily the
indication of human impact.

Although major advances have been made in the
identification of pollen, especially of cultivated
plants and weeds since the work of Firbas (1937),
the identification of cultivated plants in the pollen
record still poses some difficulties (Beug 1961,
2004; Andersen & Bertelsen 1972; Andersen 1979;
Dickson 1996; Tweddle et al. 2005; Joly et al.
2007).
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Results

Anthracological remains

During the flotation of the macrobotanical material,
a high number of charred and rotten wood residues
were found in the moat filling of the tomb. A part
of the charred wood remains was burnt and these
residues occurred in three horizons: in the bedrock
level between 235 and 250 cm, between 130 and
145 c¢cm, and between 85 and 100 cm. In the burnt
charcoal material pine fragments were identified
(Greguss 1955; Jacquiot 1955; Stieber 1967;
Marguerie & Hunot 2007; Pichler et al. 2013;
Robin et al. 2013; Knapp et al. 2015). Besides the
burnt, unidentifiable charcoal assemblage and the
burnt pine fragments, four anthracological taxa
were identified from the infilling of the moat
(Table 2.). These were oak (Quercus sp.), maple
(Acer sp.), alder (Alnussp.), and poplar/willow
(Populus/Salix sp.).

Table 2.: Charcoal remains from the profile of the
moat (identified by Katalin Nafradi)

2. tablazat: Szeniilt famaradvanyok a szigetvari

tirbe arkanak szelvényébdl (hatarozta: Nafradi
Katalin)

Depth Taxa Number
(cm) of
pieces
40-55 Quercus sp. 143
55-70 Quercus sp., burnt Alnus sp. 138
70-85 Quercus sp., Acer sp., Alnus sp. 317
85-100 Quercus sp. 352
100-115 Quercus sp., Alnus sp. 335
115-130 Quercus sp., Populus/Salix sp., 140
overburnt fragments
130-145 Quercus sp., Alnus sp., Acer sp., 388
overburnt fragments
145-160 Quercus sp., Acer sp., Alnus sp. 398
160-175 Quercus sp., Alnus sp., overburnt 702
fragments
175-190 Acer sp., Alnus sp. 816
190-205 Quercus sp., Acer sp., Alnus sp. 687
205-220 coniferous 350
220-235 Alnus sp. 354

235-250 Alnus sp., Populus/Salix sp., overburnt 325
fragments
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Fig. 1.: Main archaeobotanical indicator groups and the abundance and dominance of remains of the greatest volume of samples from the moat (lithology: Stimegi 2020,

chronology: Gulyas et al. 2022)

(the number of Sambucus nigra (23 678 pieces), Sambucus ebulus (4 610 pieces) and Chelidonium majus (2 949 pieces) were not taken into account during the

calculation of weed dominance)

1. abra: Archeobotanikai f6 indikatorcsoportok és a legnagyobb tomegben jelentkezd maradvanyok gyakorisaganak és dominancidjanak valtozasa a tiirbe arkabol vett

mintasorozatban (litoldgia: Stimegi 2020, kronologia: Gulyas et al. 2022 alapjan)

(gyomok dominancia kiszamitasanal nem vettiik figyelembe a nagy tomegli Sambucus nigra (23 678 db), Sambucus ebulus (4 610 db) és Chelidonium majus (2 949 db)

maradvanyokat)
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Archaeobotanical remains

As a result of the archaeobotanical analysis, 77 taxa
of 14 samples were found covering 32 057 remains
(Fig. 1.; Table3.,4.). In the archaeobotanical
assemblage the remains of American black
elderberry  (Sambucus nigra) (23 678 pieces),
European dwarf elderberry (Sambucus ebulus)
(4 610 pieces), and greater celandine (Chelidonium
majus (2 949 pieces) dominated; the number of
these species (31 237) accounted for the ratio of
97.44% of the findings. These species belong to the
same plant classification category indicating
gardens, roads, human settlements and disturbance.
Therefore, during quantitative evaluation, the
number of these species was not considered, and we
took the ratio of these three species to zero when
assessing the dominance of each group/taxa, for
better perspicuity. Thus, the indicator elements with
a lower ratio and their quantitative change became
more evident in the examined profile.

1. Cultivated plants

Approximately 20% of the analysed plant species
are cultivated crops (17 species, 537 pieces of
remains) including cereals, legumes, oil/fiber
plants, and cultivated fruits and grapes. Table 3.
shows the frequency of different categories.

Cereals

The majority of the residues of cultivated plants
were poorly preserved. Five cereal species turned
up in the samples (Table 4.). Barley (Hordeum
distichon/vulgare) has the highest number; the
majority is six-row barley (Hordeum polystichum).
The number of rye (Secale cereale) is slightly

206

lower. The number of common wheat/bread wheat
(Triticum aestivum) and common millet (Panicum
miliaceum) was nearly similar. And more than 200
cereal fragments were found that could not be
identified as species.

Leguminous, oil and fiber plants, herbs

Lentil (Lens culinaris), pea (Pisum sativum), black
mustard (Brassica nigra), turned up in more
samples of the profile, while opium poppy
(Papaver somniferum), flax (Linum usitatissimum)
and wild parsnip (Pastinac asativa) in only one
sample (Table 3.).

Cultivated fruits and grapes

The number of cultivated fruits was small in the
samples of the moat filling; however, still indicative
(Table 3.). All hard-shell fragments were burnt.
Sour cherry/cherry (Ceras usavium/vulgaris) seeds
were the most frequent. Unfortunately, the exact
identification of the fragmented seeds was not
possible; however, it certainly was a cultivated
form (Necipoglu 1997; Faust & Suranyi 1999). In
addition, the hard-shell fragments of plum (Prunus
domestica) and walnut (Juglans regia) were
identified. Fragments of hazelnut (Corylus
avellana) were found in more samples. Common
grape wine (Vitis vinifera) seeds turned up in half
of the samples, and most of them were fragmented,;
however, undamaged seeds occurred as well, which
may provide an opportunity to determine additional
cultural varieties and types (Mravcsik et al. 2015).
Most of the grape seeds were waterlogged,
10 pieces of burnt grape seeds turned up only in one
sample.

Table 3. Cultivated plant remains from the profile of the moat (identified by Andrea Torma)

3. tablazat: Termesztett novénymaradvanyok a tiirbe arkanak feltarasabol (hatarozta: Torma Andrea)

Plant groups Taxon Number Frequency in
of seeds samples
Hordeum vulgare L. 93 8
I Gramineae fragm. 241 8
i Panicum miliaceum L. 12 8
8 Secale cereale L. 61 13
Triticum aestivum L. 16 9
% Triticum sp. 2 2
8 € oo Lens culinaris Medik. 2 2
_g— § § 2 Pisum sativum L. 4 3
2 gE 2 Brassica nigra (L.) Koch. 27 7
g E2o i itatissi
> SSE Linum usitatissimum L. 1 1
= Sz 2 Papver somniferum L. 1 1
© - Pastinaca sativa L. 1 1
- Cerasus avium/vulgaris fragm. 32 7
S g Corylus avellana L.fragm. 3 3
g Juglans regia L. fragm. 1 1
LEL o> Prunus cf. domestica L fragm. 3 2
Vitis vinifera L. 37 7
Total number of seeds 537
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Table 4. Natural vegetation, ruderals, weeds and ornamental plant remains from the excavation of the moat
(identified by Andrea Torma)

+: gathered fruits and flowers; *: plant species with one-piece remain (1-1 piece of the remains)

4, tablazat Természetes novények, ruderalidk, gyomok és disznovények maradvanyai a tiirbe arkanak
feltarasabol (hatarozta: Torma Andrea)

+: gylijtdgetett gylimodlesok €s viragok; *: egy-egy novényi maradvannyal jelentkezé névényi taxon

Plant groups

Field weeds and ruderals

Natural vegetation

Ornamental
plants

Taxon

Agrostemma githago L.
Bromus arvensis L.
Bromus secalinus L.
Carduus nutans L.
Centaurea cyanus L.

Chelidonium majus L.
Chenopodium album L.
Chenopodium hybridum L.
Chenopodium murale L.

Datura stramonium L.

Descurainia sophia (L.) Werb.

Fallopia convolvulus (L.) A. Love
Galium spurium L.

Hyoscyamus niger L.

Lolium temulentum L.

Picris hieracoides L.

Polygonum aviculare agg.

Portulaca oleracea L.

Sambucus ebulus L.

Sambucus nigra L.

Setaria glauca Beauv.

Setaria viridis/verticillata
Sinapis arvensis L.

Spergula arvensis L.

Stellaria media (L) Will.

Urtica dioica L.

Malva pusilla Sm et Sow.

Digitaria sanguinalis, Galium aparine, Leunurus
cardiaca, Polygonum lapatifolium, Solanum nigrum,
Stachys annua (total 33 taxa)

Carex distans L.

Carex flacca Schreb.

Carex vulpina L.

Chenopodium polyspermum L.
Eleocharis palustris (L.) R et Sch.
Myosoton aquaticum Ménch
Fragaria vesca L.

Lamium ampexicaule L.

Prunus spinosa L.

Rubus fruticosus L.

Alisma plantago-aquatica, Barbarea stricta,
Chrysanthemum leucanthemum, Ranunculus repens,
Schoenoplectus lacustris, Solanum dulcamara,
Calamintha acinos, Carex hirta, Medicago minima,
Plantago lanceolata, Prunella vulgaris, Ranunculus

bulbosus, Rumex crispus, Trifolium repens, Veronica

hederifolia (total 25 taxa)*
Betula pendula Roth.
Picea abies (L.) Karsten
Total number of seeds
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2. Arable and ruderal weeds

The species list and the number of weed remain per
sample depth are detailed in Table4. As we
mentioned above, American black elderberry,
European dwarf elderberry, and greater celandine
occurred with the highest values. Lamb's quarters

(Chenopodium album), thorn apple (Datura
stramonium), common  purslane  (Portulaca
oleracea), and red goosefoot (Chenopodium

hybridum) turned up in much smaller, but still
significant quantities. Other species are represented
in much smaller numbers, for example, corncockle
(Agrostemma githago), field brome (Bromus
arvensis), rye brome (Bromus secalinus), flixweed
(Descurainia  sophia), cornflower (Centaurea
cyanus), false cleavers (Galium spurium) and wild
mustard  (Sinapis arvensis), darnel (Lolium
temulentum) and corn spurry (Spergula arvensis).
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3. Natural vegetation

Manyseed goosefoot (Chenopodium polyspermum),
giant chickweed (Myosoton aquaticum) and true
fox sedge (Carex vulpine) were the most frequent
taxa among the natural vegetation elements
(Table4.). Common spikerush  (Eleocharis
palustris), blue sedge (Carex flacca), distant sedge
(Carex distans), strawberry (Fragaria vesca),
European blackberry (Rubus fruticosus) and
common henbit (Lamium amplexicaule) turned up
in few samples, while other taxa are in only one
sample (Table 4.).

4. Ornamental plants

The residues of European white birch (Betula
pendula) and the cone and pine needles of Norway
spruce (Picea abies) were identified (Table 4.).

Lithology with the position of
14¢ dated samples and datable
artifacts (Stimegi 2020)
04 &
o
i e \u
i t° o &>
20 Modelled data (AD) . \J \“\\L «© ~\\‘\b ° \;o"f
s B W \N o s
- (Gulyas et al. 2022) d' $°\\ O‘“ Q}‘e (\\00@ q“\ \\\\‘ “(\Q\ \\v\\ 0 ?\Q‘\ < &,\\ (\\\. \. ?\\\\\
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sample

Fig. 2.: Pollen taxa (selected taxa) and main groups of
(lithology: Siimegi 2020, chronology: Gulyas et al. 2022)

samples taken from the moat at 10 cm intervals

2. abra: Pollen taxonok és f6 csoportok (szelektalt taxonokkal) a tiirbe arkabol vett 10 cm-es mintakbol
(litologia: Stimegi 2020, kronoldgia: Gulyas et al. 2022 alapjan)
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Pollen remains

The preservation of pollen samples was poor and
medium. Only a low number of taxa (31) could be
identified as a result of poor and selective pollen
preservation (Dimbleby 1985). The samples of the
near-surface part of the profile (the driest sediment
layers) were pollen sterile. Apart from this, 500-
500 pollen grains were counted from the samples
taken at 10 cm intervals. The pollen material of the
moat filling, formed in the 17" century, was based
on the analysis of more than 10 thousand pollen
grains belonging to 31 terrestrial taxa (Fig. 2.). The
figure shows the most abundant arboreal (AP) and
non-arboreal (NAP) taxa.

Discussion

The results of the drone surveys, the non-
destructive  geophysical and  geoinformatics
methods, furthermore, maps based on the analysis
of historical sources, including the records of
travellers (Table 1), were suitable for the
localization of the site and the palaeo-hydrological,
land use, and vegetation reconstruction of its
surroundings (Gyenizse & Bognar 2014; Pap 2014;
Pap et al. 2015; Pap 2019). The reconstructed land-
use, vegetation, and palaeo-hydrological map
(Fig. 3.), based on both the written sources
(Table 1) and the maps of the 17™ century, indicate
that in the close vicinity of the tiirbe, on the Turbék
vineyard hill gardens, vineyards and ploughed lands
existed together with forest patches (natural
vegetation patches) only beyond 1 km, predomi-
nantly in deeper areas.

We have Turkish and Latin sources (reports of
Christian and Ottoman travellers, Ottoman and
Christian tax forms, and censuses) about the tomb
and its surroundings (Table 1) from 1526 until
1782 (Gyenizse & Bognar 2014). Based on these,
following a political decision made under the
leadership of the Ottoman Empire, according to a
Sultan decree, the tomb and a small city (Tirbe
kasabas:) were established, probably in 1575 (Pap
et al. 2023), without any settlement background. It
was maintained by the resources of the Ottoman
Empire and destroyed after the recoiling of the
Ottoman Empire. After the successful Habsburg
siege of Szigetvar (1689) the tomb and the
settlement were destroyed and demolished from
1691 onwards. We do not have information about
another similar Ottoman-founded settlement in the
Carpathian Basin so far, and it is unique in south-
eastern Europe as well. Its distinctive character
extends to its plant culture too, which was
mentioned in historical sources. The written sources
confirmed the archaeobotanical data; namely
vineyards, orchards, and ploughed lands were
mentioned from the 17" century. The most
important archaeobotanical data was mentioned by
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Evlia Celebi Ottoman traveller (Celebi 1648;
Karacson 1908), who mentioned grape (Vitis
vinifera) and cherry (Cerasus vulgaris) by name
concerning Suleiman’s tomb and the area. Thus, the
unidentifiable sour cherry/cherry stones that turned
up most likely belong to cherry.

Another important written historical data that
confirms the results of the archaeobotanical
analysis, is that maize was only mentioned in the
18" century for the first time. It subsequently
supports the lack of maize in the samples of the
moat filling, even though maize production was
detected in several places in the southern part of
Transdanubia from the 17" century.

Based on the geochronological, sedimentological,
geochemical (Gulyas et al. 2022), and malaco-
logical data (Stimegi 2023) the filling up of the
moat was periodic, and its end by a single
landscaping filling up at the turn of the 17™ and 18%"
century. However, the horizon of the moat filling
between 50 and 250 cm can be linked to the 17t
century. According to the radiocarbon data, the
filling up of the moat started at 1651+/-36 AD
(Gulyas et al. 2022), while based on the
malacological-palaeoclimatological data between
1624 and 1633 AD (Siimegi 2023). It should also
be noted that the moat was most likely periodically
cleaned.

A significant number (32 057 pieces) of plant
remains covering 77 taxa were found, so a detailed
archaeobotanical analysis could be performed. The
comparative archaeobotanical database regarding
cereals (Fig. 4.) of the Carpathian Basin of the 17%
century enabled the interpretation of the
archaeobotanical data of Szigetvar — Turbék
vineyard hill.

Cereal cultivation decreased considerably in the
Carpathian Basin in the 17" century, compared to
previous centuries. Only one-third of cereal
residues appeared in the 17" century; a large
number of cereals was detected only in principality
centers (Sarospatak: Gyulai et al. 2013),
commercial centers (Vac: Gyulai 1995) and in the
grain warehouses of Ottoman military centers
(Dunafoldvar, Kaposvar, Székesfehérvar, Szolnok:
P. Hartyanyi et al. 1967/1968; P. Hartyanyi & Patay
1970). In the 16™ century, even in smaller
settlements and communities, such as food provider
villages (Sarvaly: Schkoflek 1985) and monasteries
(Pogényszentpéter: Fiizes 1972), the number of
grains was very significant, exceeding 60% in the
archaeobotanical material (Tables 3,4.).

Archaeobotanical data indicate a notable decline in
cereal cultivation in the whole Carpathian Basin in
the 17" century. Due to the conquest of the
Ottoman army and the ongoing wars (Siimegi et al.
2016) the population decreased.
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Turbék
vineyard hill

Fig. 3.: Reconstructed vegetation, land use and palaeohydrology map around Suleiman’s tiirbe in the 171
century (Gyenizse & Bognar 2014)

1. forest; 2: meadow, pasturage; 3: vineyards and orchards; 4: arable field; 5: marshes and wetlands; 6:
temporary wetlands; 7: lake, open water surface; 8: built-up, non-modellized area. Red line 1-2: the castle (1)
and the fortress (2) around Szigetvar

3.abra: A Szulejman tirbe kornyékének 17. szazadi foldhasznalati, novényzeti és paleohidrologiai
rekonstrukcios térképe (Gyenizse & Bognar 2014)

1 =erd0; 2 = rét, legeld; 3 = sz010 és kertek; 4 = szant6foldek; 5 = mocsar és vizes él6helyek; 6 = mocsarak; 7 =

tavak; 8= beépitett teriiletek; voros vonal 1-2 = a var (1) és az erdditett varos (2) vonala.

Food production changed and animal husbandry
became dominant in the second half of the 16™
century  (Bartosiewicz  1996; Nyerges &
Bartosiewicz 2006).

Due to the long ripening period of cereals and the
unpredictable growing and harvesting conditions
through wartime, it certainly became secondary
during these chaotic times. In addition to these
factors, climate deterioration in the entire
Carpathian Basin, as well as the extension of wet
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floodplain areas (Pinke et al. 2017) promoted the
reduction of crop production and the spread of
livestock farming. At the same time, compared to
the dominance of wheat at the end of the medieval
period, grain production shifted and barley
(Hordeum), which is less sensitive to the production
site, and rye (Secale), which provides a higher yield
in a cooler climate, became dominant in the
archaeobotanical assemblage of the study site and
through the entire Carpathian Basin in the 17
century. This change in dominance may also be
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related to the deterioration of climatic conditions
according to written resources and the changes
observed in agricultural production and nutrition
(Récz 2020).

Surprisingly, the cultivation of maize (Zea mays),
which is sensitive to production conditions, began
in the Carpathian Basin in the 17" century,
characterized by the Little Ice Age (LIA) cold
maximum. Based on historical sources, maize
appeared and spread in the Carpathian Basin from
two directions: south-western  (Italian and
Dalmatian) and south-eastern (Ottoman) mediation
(Horvath 1811; Berényi 1945; Enyedi 1957; Imreh
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1999; Balassa 2001; Gyulai et al. 2014a,b).
References of maize plant appeared in Latin-
Hungarian dictionaries (Szikszai Fabricius 1590,
24: Frumentum furcicii = Turkish wheat) and
herbariums (Beythe 1595) in the Carpathian Basin
as early as the end of the 16™ century. Nevertheless,
the first written sources related to crop (maize)
production and management appeared in the eastern
part of the Carpathian Basin, in the Transylvanian
estates of Gyorgy Rakoéczi prince in 1611
(Schwantner 1798), and then in 1639 in
Transylvania (Schwantner 1798), in the valley of
the Maros (Mures) River (Horvath 1811; Berényi

1945; Enyedi 1957; Balassa 1960; Imreh 1999).
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Fig. 4.: Archaeobotanical database for cereals in the Carpathian Basin during the 17" century

1.Szentgotthard castle - llon et al. 2007, 2. Koszeg castle - P. Hartyanyi et al. 1967/1968, 3. Poganyszentpéter
(monastery — 16M century, destroyed between 1526 and 1566) — Fiizes 1972, 4. Siimeg — Sarvaly village — 16"
century, destroyed in 1536) - Skoflek 1985, 5. Papa castle - Torma 1996b, 6. Szigetvar — Turbék vineyard hill
site (in this manuscript), 7. Kaposvar - P. Hartyanyi et al. 1967/1968, 8. Tata castle - P. Hartyanyi et al.
1967/1968, 9. Székesfehérvar - P. Hartyanyi et al., 1967/1968 10. Esztergom castle - P. Hartyanyi et al.
1967/1968, 11. Dunafoldvar castle - P. Hartyanyi & Patay 1970, 12. Budapest — 1. site - P. Hartyanyi & Patay
1967/1968, 13. Budapest — 2. site (Racflirdd) - P. Hartyanyi & Patay 1967/1968, 14. Vac city (trade center) - P.
Hartyanyi et al. 1967/1968, 15. Szécsény castle - Torma, 1996a 8. Sarospatak castle - Gyulai et al. 2013, 16.
Szolnok castle - P. Hartyanyi & Patay 1967/1968, 17. Debrecen city - P. Hartyanyi et al. 1967/1968, 18.
Sarospatak castle - Gyulai et al. 2013.Writtendata: Laszlofalvi Velics & Kammerer 1886; Laszlofalvi Velics &
Kammerer 1890; Szilagyi 1895; Imreh 1999; Racz 2020

4. abra: Gabonafélék archeobotanikai adatbdzisa a Karpat-medencében a 17. szdzadra vonatkozoan
1. Szentgotthardi var - llon et al. 2007, 2. K&szegi var - P. Hartyanyi et al. 1967/1968, 3. Poganyszentpéter
(kolostor— 16. szazad, 1526-1566 kozott romboltak le) - Fiizes 1972, 4. Stimeg — Sarvaly falu — 16. szazad, 1536-
ban romboltak le) - Skoflek 1985, 5. Papai var — Torma 1996b, 6. Szigetvar — Turbék Sz6l6hegy leléhely (ebben
a cikkben), 7. Kaposvar - P. Hartyanyi et al. 1967/1968, 8. Tatai var - P. Hartyanyi et al. 1967/1968, 9.
Székesfehérvar - P. Hartyanyi et al.,, 1967/1968 10. Esztergomi var - P. Hartyanyi et al. 1967/1968, 11.
Dunafoldvari var - P. Hartyanyi & Patay 1970, 12. Budapest — 1. lel6hely - P. Hartyanyi & Patay 1967/1968, 13.
Budapest — 2. lelohely (Racfiirdd) - P. Hartyanyi & Patay 1967/1968, 14. Vac varos (kereskedelmi centrum) - P.
Hartyanyi et al. 1967/1968, 15. Szécsényi var - Torma, 1996a 8. Sarospataki var - Gyulai et al. 2013, 16.
Szolnoki var - P. Hartyanyi & Patay 1967/1968, 17. Debrecen varos - P. Hartyanyi et al. 1967/1968, 18.
Sarospataki var - Gyulai et al. 2013. frott forrasok: Laszlofalvi Velics & Kammerer 1886; Laszlofalvi Velics &
Kammerer 1890; Szilagyi 1895; Imreh 1999; Racz 2020
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Moreover, in 1686, the independent Transylvanian
parliament, as a result of the change in the military
situation in the Carpathian Basin, the retake of the
Castle in Buda (1686), the political situation of the
Ottoman and the Habsburg Empire, banned the
cultivation of maize, as an Ottoman tradition
(Szilagyi 1895; Berényi 1945; Enyedi 1957). At the
same time, the first maize archaeobotanical remains
in the Carpathian basin (Gyulai et al. 2014a,b)
derive from the Réakdczi property in Séarospatak
from the 17™ century (Fig. 4.).

A very important botanical question regarding
maize is why this plant was not grown around the
tiirbe in the 17" century. Based on product and
property censuses (Gyenizse & Bognar 2014) it was
cultivated in the wider area of the tiirbe, in the
southern part of Transdanubia in the 1650s, and it
was present in the Ottoman memorial place in
Szigetvar in the 18" century, which was already
transformed into an agricultural area.

So environmental factors could not be the reason
for the lack of cultivation. What is more, taking into
account the microclimatic and pedological
conditions of the area, they were particularly
favourable for the cultivation of maize. Based on
these, it is likely, that maize was not grown in the
vicinity of the tiirbe for its religious nature and
traditions of it.

The earliest evidence of grape and fruit production
dates back to the Iron Age in the Carpathian Basin
(Gyulai 2010; Gyulai et al. 2011). During the
Roman Empire, and surprisingly in the Ottoman
period fruit and grape production reached its
maximum (Gyulai 2010), even though it (especially
grape production) declined during the 17" century
as a result of climate deterioration and wars,
particularly in the Little Hungarian Plain and
Hungarian Upland (Gecsényi 1988; Kalesny 1993).
In particular, many cultivated fruit remains are
known from the Ottoman era (Torma 1996a,b,
1997, 2003); unfortunately, only a part of these was
found in the samples of the moat. It cannot be ruled
out that the main reason for the low number of fruit
residues may have been the stone wall surrounding
the tomb, which could have hindered the remains
from entering the moat (Fig. 4. and Table 3,4.).

During the Ottoman period, grape production was
important in the Carpathian Basin, as dried fruits
were very popular by that time (Arendas 1982). In
addition, the Racz ethnic group that fled to the
Hungarian Kingdom introduced a new grape vine,
called Kadarka between the Danube-Tisza
Interfluve and along the Danube River (Katona &
Domo6tor 1963) during the Ottoman period. So, the
Ottoman Empire and the spreading Islamic
customs, which prohibit the consumption of wine
according to the Qur’an, did not restrict (Fodor
1998) the development of viticulture in the
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conquered territories and wine consumption for
Christian communities if they paid the must and
wine tax (Egeté 1993; Hegyi 1976; Kaldy-Nagy
1985). This later, together with the wine trade tax,
could have been a very significant amount based on
written sources of taxation (Szakaly 1981; Fekete
1993; Pakay 1984) and, of course, Ottoman
communities also paid tax for growing grapes
(Kaldy-Nagy 1985). In addition, the sweet must,
consumed frequently by the Ottoman communities,
is also made of grapes, and this drink, called
petymez/peszmeg/saba (must honey), has become
one of the favourite drinks of the Christian
Hungarian communities (Andrasfalvy 1961). Grape
seeds appeared in the profile at 160 cm which
corresponds to 1674+-14 AD years according to
Gulyas et al. 2022. Based on the wine grape
remains of the moat filling of the 17 century,
probably must honey was made in the pilgrim town
(Tiirbe kasabas:) near the tomb. Grape remains
(Fig. 5.) have been found in almost all of the 171
century Ottoman sites in the Carpathian Basin
processed so far. These remains confirm written
sources, such as tax sheets (Szakaly 1981; Fekete
1993; Pakay 1984) and the reports of Ottoman
travellers (Celebi 1684; Karacson 1908) about the
well-developed grape production that subsisted
despite wars (Andrasfalvy 1961).

Besides the remains of cereal (Fig.5.) production
and horticulture, the residues of opium poppy,
lentil, pea, black mustard, flax, and parsnip
indicating horticulture appeared (Fig. 5.). All of the
plant remains that were found in the tomb are
ancient crops (Behre 1988; Jacomet & Kreuz 1999;
Gyulai 1995, 2010; Hajnalova 2007), and the
characteristic plants of the Islam horticulture
including spices, herbs, and fruits occur as well
(Jacquart 2008). The remains (Fig. 5.) of fruit seeds
(for example cherry, plum, and walnut) indicate
fruit gardens. Based on Evlia Celebi’s notes (Celebi
1684; Karacson 1908) cherry production (Cerasus
vulgaris) was likely in the vicinity of the tomb.
These plants are typical in medieval Islamic
gardens (Ruggles 2011) but have also been an
integral part of Christian garden cultures (Davies
2019; Pena-Chocarro & Pérez-Jorda 2019;
Sanchez-Pardo et al. 2020). The gathering of
strawberry, European blackberry, blackthorn, and
hazelnut were present in the Islamic grape-fruit and
horticulture. These plants indicate that gardening
was present in different parts of Europe and the
Carpathian basin in the 17" century (Gyulai 1995,
2010; Torma 1996a,b, 1997, 2003; Sanchez-Pardo
et al. 2020).

In addition to orchards, vegetable gardens, and
cereal fields, the presence of flower gardens or
flower strips could also be inferred based on the
pollen material, with the presence of carnations
(Caryophyllaceae), roses (Rosaceae), and lilies
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Fig. 5.: Archaeobotanical remains from the moat of Szigetvar — Turbék vineyard hill from the 17" century
(pictures taken by Andrea Torma). 1./ Triticum aestivum 2./ Hordeum vulgare (2a. dorsal, 2b. ventral). 3./ Secale
cereale (3a dorsal, 3b. ventral). 4./ Vitis vinifera. 5./ Juglans regia fragment of the endokarp (shell). 6./ Pisum
sativum. 7./ Cerasus avium/vulgare fragment of fruit-stone. 8./ Brassica nigra. 9./ Panicum miliaceum. 10./ Lens
culinaris. 11./ Betula pendula scale. 12./ Sambucus nigra. 13./ Sambucus ebulus. 14./ Bromus secalinus (14a.
dorsal, 14b. ventral). 15./ Picris hieracoides. 16./ Carduus nutans. 17./ Centaurea cyanus. 18./ Carex hirta. 19./
Datura stramonium. 20./ Veronica hederifolia. 21./ Urtica dioica. 22./ Stachys annua. 23./ Solanum nigrum. 24./
Sinapis arvensis. 25./ Chenopodium hybridum. 26./ Hyoscyamus niger. 27./ Portulaca oleracea. 28./ Picea abies
needle.

5. abra: Archeobotanikai névénymaradvanyok a Szigetvar — Turbék sz6lhegy lelShelyen feltart 17. szdzadi
arokbol (képeket Torma Andrea készitette).1./ Triticum aestivum. 2./ Hordeum vulgare (2a: dorsalis, 2b:
ventralis). 3./ Secale cereale (3a: dorsalis, 3b: ventralis). 4./Vitis vinifera. 5./ Juglans regia (terméshéj). 6./
Pisum sativum. 7. Cerasus avium/vulgare magvak. 8./ Brassica nigra. 9./ Panicum miliaceum. 10./ Lens
culinaris. 11./ Betula pendula (terméspikkely). 12./ Sambucus nigra. 13./ Sambucus ebulus. 14./ Bromus
secalinus (14a: dorsalis, 14b: ventralis). 15./ Picris hieracoides. 16./ Carduus nutans. 17. Centaurea cyanus. 18./
Carex hirta. 19./ Datura stramonium. 20./ Veronica hederifolia. 21./ Urtica dioica. 22./ Stachys annua. 23./
Solanum nigrum. 24./ Sinapis arvensis. 25./ Chenopodium hybridum. 26./ Hyoscyamus niger. 27./ Portulaca
oleracea. 28./ Picea abies tlilevél toredék.
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(Liliaceae) based on pollen data. However, a more
specified determination is not possible by pollen
analysis (Ueda & Tomita 1989; Kosenko 1999;
Ozhatay & Kogyigit 2009; Ullah et al. 2018; Hu et
al. 2021). The presence of gardens, inhabited areas,
roads, orchards, fields, meadows, and pastures is
supported by the diverse weed vegetation with
goosefoot (Chenopodiaceae), plantain (Plantago
media/major, Plantago lanceolate), knotweed
(Polygonum aviculare), nettles (Urtica) and
bedstraw (Galium) (Fig.2.). Weeds of cereals
indicate their local cultivation (Bogaard et al. 2001,
2016; Marinova & Atanassova 2006; Hyvonen &
Huusela-Veistola 2008; Kreuz & Schifer 2011;
Lodwick 2018), while weeds indicating ruderal
areas appeared as well, such as Bromus arvensis,
Bromus secalinus, Carduus nutans, Digitaria
sanguinalis and Galium aparine (Bakels 1999;
Benes et al. 2002; Kohler-Schneider & Caneppele
2009; Bosi et al. 2017).

Chenopodiaceae and Setaria taxa are also
considered to be weeds nowadays but have been
used for feeding and grazing animals and as green
manure (Magyar 2013). Thus, their appearance
raises several land use possibilities in the study site,
from horticulture to ploughed lands and trampled,
ruderal areas (Bakels 1999; Charles et al. 2002;
Bieniek 2002; Latatowa et al. 2003; Hajnalova
2007; Behre 2008; Wallace & Charles 2013).
Regarding the number of weed seeds, the mass of
seeds belongs to ruderal species (Fig. 1) indicating
trampled areas, roads, and settlements (Ellenberg
1974, 1988; Lososova et al. 2011; Lapteva &
Korona 2012; Kenéz et al. 2014; McPartland &
Hegman 2018), for example, Leorunus cardiaca,
Polygonum aviculare, and Picris hieracoides.

The largest amount, thousands of remains of greater
celandine (Chelidonium majus), dwarf elderberry
(Sambucus  ebulus), and black elderberry
(Sambucus nigra) turned up that prefers nutrient-
rich, fresh habitats, such as the banks of the moat of
the tomb (Fig. 1.). In addition, black elderberry
(Sambucus  nigra) and greater celandine
(Chelidonium majus) were gathered as well.
Greater celandine was a known herbal drug
(Sarkozi et al. 2006), while the fruit and flower of
black lace were consumed as herbal tea (Akbulut et
al. 2009; Porter & Bode 2017).

Weed species indicating vineyards and orchards
(Digitaria sanguinalis, Portula caoleracea, Stellari
media, and Malva pusilla) appeared in the
archaeobotanical assemblage (Poldini et al. 1998;
Benes et al. 2002; Weiss & Kislev 2004; Bosi et al.
2015; Koszatka & Strzelczyk 2015; Mariotti Lippi
et al. 2015; Dunseth et al. 2019). In addition to
being habitat markers (Lososova et al. 2003), they
have also been used for feeding poultry (Melius
Juhasz 1578; Guarrera et al. 2005) and as green
manure.

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)

214

The archaeobotanical remains of natural vegetation
elements indicate waterfront areas, floodplains and
wet ditches, such as Eleocharis palustris, Carex
vulpina, Schoenoplectus lacustris, Alisma plantago
aquatic, and Carex flacca, or ruderal areas, for
example Myosoton aquaticus or Barbarea stricta
(Hosch & Jacomet, 2001; Sostari¢ & Kiister, 2001)
(Table 3,4.). Chenopodium polystichum,
Chrysanthemum leucathemum and Ranunculus
repensindicate floodplain, ruderal, and inhabited
areas (Gyulai et al. 1992; Henriksen & Robinson
1996; Latalowa et al. 2003; Sillasoo 2006;
Tserendorj et al. 2021).

The remains of Betula pendula and Picea abies
needles (Fig.5.) may indicate the presence of
planted and artificially maintained forest patches or
groves, possibly rows of trees or scattered trees
near the moat (Liu & Hytteborn 1991; Atkinson
1992; Kovaci¢ & Nikoli¢ 2005; Wistuba et al.
2013; Beck et al. 2016; Lachowicz et al. 2018;
Simova et al. 2019). The presence of both species is
not typical on south-facing slopes at low elevation,
which is warmer during summer and is in
contradiction to their ecological needs. Moreover,
spruce favours altitudes of 800 meters above sea
level and exist on the northern hillsides in the
Carpathian Basin (Latalowa & van der Knaap 2006;
Beck et al. 2016; Toth et al. 2017; Simova et al.
2019). As a result, both plants were probably
planted in the Szigetvar — Turbék vineyard hill site
in the 17" century, and it cannot be ruled out that
their presence may have been related to the function
of the memorial place and the pilgrim town
(Alavijeh 2012). Namely, spruce (usually the
evergreen pine) is the eternal tree of life in the
middle of Paradise (Eden) (Wheeler 2006), but long
before the formation of state religions, it also had a
magical significance in shamanism (Paul 1944). In
shamanism, the pine tree was celebrated as a
symbol of warmth and light that returns after the
winter solstice, including the oldest evergreen pine
tree on Earth (Oberg & Kullman 2011). It can be
assumed that in the life of the tomb, pines,
including the evergreen spruce (Adiloglu & Uludas
2011) symbolize the Islamic approach to Paradise
and the appearance of eternal life. As a result, the
Ottoman memorial garden of the tomb (Adiloglu &
Uludas 2011) could symbolize eternal life and the
Garden of Eden. Birch (Betula) might symbolize
post-war reconciliation and peace in Islamic
gardens (Ware 2017), where Islamic warriors could
rest and meditate on the question of life and death.
At the same time, both spruce and birch are
excellent construction wood (Yildiz 2006; Hart et
al. 2016), they might have had significance in
traditional medicine (Aabel 2001; Keating et al.
2016) and were very good firewood as well (Fine et
al. 2004; Salthammer et al. 2014). However, these
properties are mainly exploited in the higher
elevations of mountains and the boreal forests north
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of the Carpathian Basin (Jalonen & Vanha-
Majamaa 2001; Helfferich 2004).

Unfortunately, pine charcoals could not be
identified at the species level; however, their
presence in the charcoal assemblage may support
our hypothesis that planted pine (and Betula) trees
existed in the garden of the tiirbe, or the vicinity of
the memorial place. Oak trees may have been used
as construction wood (Papp & Grynaeus 2011;
Bertus-Barcza 2012; Papp 2018) in buildings or
provided the wood material for the bridge (Bertus-
Barcza 2012). Maple trees could be utilized during
the construction of the tomb as well (Yesilada et al.
1999; Deforce 2017; Cywa 2018). Both species
were used as columns, beams, furniture, or
firewood (Haeggstrom 1992; Willis et al. 1998;
Rinaldi et al. 2013). Alder and poplar/willow trees
are mainly used for making wattle fences,
partitioning rooms, the construction of the walls of
adobe houses and wells (Engelhardt et al. 1999;
Murray et al. 2009; Cywa 2018; Mighall et al.
2018). Legs and piles of oak and maple trees were
probably formed (that are hardwoods with high and
medium density), and between them, a wattle fence
using alder, poplar, and/or willow branches was
made. This structure (hardwood legs and wattle
fence) unambiguously had a protective function.
Since the tiirbe was surrounded by a palisade (Pap
et al. 2023), the oak charcoal found may be the
remains of this or the bridge. A part of the
identified and the burnt (thus unidentifiable)
charred wood remains occurred in three horizons:
in the bedrock level between 235 and 250 cm,
between 130 and 145cm, and between 85 and
100 cm. We cannot exclude that the formation of
the upper two sediment levels of the moat filling
might be related to the occupation of the tomb in
1664, after which it was rebuilt, and its final
destruction in 1689.

So based on the archaeobotanical, anthracological
data and pollen composition it is probable that fruit,
vegetable, and flower gardens were established near
the tiirbe and the settlement, with pastures, forests,
and arable lands on the edges of the garden area.
So, the first agricultural zone (von Thiinen 1826)
was established around the medieval settlement
center according to the results. It is probable that
the natural conditions such as the micro-
topographical, pedological, and micro-climatic
features of the area also played a role in the
development of this economic zone and the mosaic
land use, somewhat amplifying the social and
environmental impact of the settlement (Table 3,4).

Summary

Recent investigations of historical geographical and
environmental historical sources (Pap et al. 2023)
complemented by geoarchaeological (Gulyas et al.
2022) analyses managed to identify the location of
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the burial place of Sultan Suleiman | the
“Magnificent”. Following the successful discovery
and excavation of the archaeological site, a moat
system was revealed by boreholes. The moat was
located north of the former tiirbe and was 4 m long,
120 cm wide, and 250 cm deep. Fourteen 30-liter
samples were taken from the filling sediment wall
of the 250 cm deep moat for anthracological and
macrobotanical analyses at 15 cm intervals, and
10 cm intervals for pollen analysis. Radiocarbon
data (Gulyas et al. 2022) suggest that the soil and
sediment material of the moat accumulated during
the 17" century. A mass of pollen, charcoal, and
macrobotanical remains were identified from the
samples of the excavated moat system. We aimed
to explore the natural and artificial vegetation of the
tiirbe and to provide information on the food habits
and plant use of the former human communities.
Based on the pollen and macroplant remains, arable
and pasture lands, orchards, gardens and vineries,
natural forest spots, and park spots were able to
reconstruct, and flattened areas related to active
human activity around the moat during the 17%
century (Figs. 1, 2. and Table 3, 4.).

In the vicinity of the moat and at the time of its
filling up, an open, human-influenced grassland
dominated by gardens, and smaller arable lands;
patches of deciduous forest (with oak, elm, linden,
hornbeam, and beech trees) existed further from the
moat. Scots pine (Pinus sylvestris) did not exist in
the area; its higher ratio in the pollen assemblage
can be explained by its significant pollen-releasing
ability and its air-sacks in the pollen grain,
therefore it can spread to considerable distances by
the wind (Willis 1994; Willis et al. 1995, 1997,
1998, 2000). On the other hand, based on the ratio
of Picea (spruce) pollen, there may have been
planted spruce trees near the moat filling, or a
smaller grove (Fredskild 1984), but this issue may
have been better explored by the macrobotanical
material and clarify the pollen analytical results.
However, charred pine remains turned up in the
charcoal assemblage, unfortunately,  their
identification was not possible due to the
overburning of the wood material. The number of
cereal pollen grains and the locally accumulated
cereal seeds indicate cereal cultivation of barley
(Hordeum) — rye (Secale) — oat (Avena) — wheat
(Triticum) order by quantity. The low number of
wheat may be related to the cultural habits of the
staff working in the tiirtbe (Gostin & Bougeva 2021)
and/or to climatic factors (Siimegi et al. 2016). In
the case of this latter, there is clear evidence of a
cooler and wetter climate in the 17" century (Grove
1988; Pfister & Brazdil 2006; Racz 2020), which
favoured barley and rye production (Bonachela
1996; Siimegi et al. 2020). In addition to cereal
cultivation, vegetation gardens, and orchards
existed around the tiirbe based on the pollen
material (Ganeshan et al. 2008). Fruit (Prunus) and
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walnut trees (Juglans), vegetable gardens, with
peas, beans, and some sorts of celery (parsley,
celery, dill, maybe anise) was grown, and flower
gardens existed in the vicinity of Suleiman’s tiirbe
in the late 16thand during the 17" century.
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