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Pregledni rad

Analize biljnih ostataka s arheoloSkih
lokaliteta vrlo su vazan segment rekon-
strukcije ekonomije proslih populacija,
Sto je osobito slucaj s pretpovijesnim lo-
kalitetima na kojima se rijetko ocuvaju
drugi segmenti svakodnevnih aktivnosti.
U tekstu su prikazani rezultati i interpre-
tacija biljnih ostataka s Cetiri novoistra-
zivana lokaliteta Dakovstine, i to s obzi-
rom na kulture neolitika i bakrenog doba.
Starcevacka kultura ustanovljena je na
lokalitetu Pajtenica-Velike Livade, so-
potska na lokalitetu Ivandvor-Suma Gaj,
lasinjska na lokalitetima Pajtenica-Velike
Livade i Jurjevac-Stara Vodenica, a ko-
stolacka kultura na lokalitetu Pakovo-
Franjevac. Biljni ostaci rasporedeni su
u sedam kategorija koje sadrze podsku-
pine, odredene prema vrsti biljke, a po-
djela se temelji na konkretnim nalazima s
navedenih lokaliteta. S obzirom na to da
su lokaliteti u istoj mikroregiji, mogla se
napraviti usporedba rezultata s obzirom
na vrijeme i kulturne pojave. Najmanji broj
vrsta ustanovijen je analizama ostataka
pripisanih najranijoj, starcevackoj, a naj-
veci najkasnijoj, kostolackoj kulturi (najsiri

PLANT REMAINS FROM FOUR NEWLY
EXCAVATED SITES IN THE bAKOVO
REGION

UDC: 903.28(497.5-37 Pakovo)’634/636”
Review

Analysis of plant remains from archaeo-
logical sites is an extremely important proce-
dure in reconstructing the economies of past
populations, which is especially the case with
prehistoric sites, where other aspects of eve-
ryday life are rarely preserved. In this paper,
the author presents the results and interpreta-
tions of analysis of plant remains from four
newly excavated sites in the Dakovo region,
with respect to archaeological cultures dated
to the Neolithic and Copper Age periods. The
Starcevo culture is present at Pajtenica-Velike
Livade, the Sopot culture at Ivandvor-Suma
Gaj, the Lasinja culture at Pajtenica-Velike
Livade and Jurjevac-Stara Vodenica, and
the Kostolac culture at Dakovo-Franjevac.
Plant remains are placed in seven catego-
ries which contain subgroups according to
plant species, and the division is based on
finds from the aforementioned sites. Since
the sites are in the same micro-region, it
was possible to compare results with re-
spect to period and culture. The fewest
plant remains were found in the context
of the earliest, Starcevo, culture, and the
most (widest spectrum of grains, pulses,
weeds and fruits) in the most recent, Kosto-
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spektar Zitarica, mahunarki, trava i voca).
Rezultati analiza pokazuju kontinuitet u
koristenju Zitarica, poput pSenice i jec-
ma, kao i divljih vrsta, kroz razdoblja ne-
olitika i eneolitika, ali se s vremenom taj
spektar i povecava. U kontekstu s drugim
vrstama nalaza s lokaliteta, biljni ostaci
ukazuju na postojanje intenzivne/vrtne
zemljoradnje te na to da su biljke obradi-
vane u proucavanim naseljima.

Kljucne rijeci: neolitik, eneolitik, Dakov-
Stina, arheobotanika, biljni ostaci, star-
cevacka kultura, sopotska kultura, lasinj-
ska kultura, kostolacka kultura

Arheoloski muzej u Zagrebu, u razdo-
blju od 2006. do 2008. godine, proveo je
zaStitna istrazivanja na Sest lokaliteta na
koridoru 5C, trase autoceste Beli Mana-
stir — Osijek — Svilaj.! U tekstu ¢e biti pri-
kazani rezultati analiza biljnih ostataka s
cetiri nalaziSta: Dakovo-Franjevac, Ivan-
dvor-Suma Gaj, Jurjevac-Stara Vodenica
te Pajtenica-Velike Livade. Svi lokalite-
ti nalaze se na prostoru Pakovstine koja
obuhvaca istocne ogranke Dilja i Krndije,
glavninu Pakovackog prapornog ravnja-
ka i uske pojaseve susjednih nizina, na
sjeveru do medasnje Vuke, a na jugu do
Bida-Bosuta.? U analizu ¢e biti ukljuceni
samo oni uzorci koji potjecu iz stratigraf-
skih jedinica datiranih u razdoblja neoli-
tika 1 eneolitika, s ciljem utvrdivanja koje
su biljke koristile te populacije. Svi uzor-
ci potjecu iz ukapanih objekata, kao Sto
su jame, koje su sadrzavale materijal Sto
ga je moguce datirati, primjerice kerami-
ku, kamene alatke, kost ili ugljen, kako bi
se dobili pouzdani podaci.?

' Balen 2008D, 6.

2Si¢ 1975, 162.
3Reed 2012, 37.

lac, culture. The finds show continuity in the
use of cereals such as wheat and barley, as
well as wild species throughout the Neolithic
and Copper Age, but the spectrum widens
with the passage of time. In combination with
other types of finds from the sites, the plant
remains suggest the existence of intensive or
garden, rather than extensive, agriculture, and
that plants were processed inside the settle-
ments studied.

Key words: Neolithic, Copper Age, the Dakovo
region, archaeobotany, plant remains, the
Starcevo culture, the Sopot culture, the Lasinja
culture, the Kostolac culture

The Archaeological Museum in Zagreb con-
ducted rescue excavations on six sites in the
5C corridor of the A5 motorway (Beli Ma-
nastir — Osijek — Svilaj) between 2006 and
2008.! This paper brings the results of plant-
remains analyses from four of those sites:
Pakovo-Franjevac, Ivandvor-Suma Gaj, Ju-
rjevac-Stara Vodenica, and Pajtenica-Velike
Livade. All the sites are located in the Pakovo
region, which includes the eastern parts of the
Dilj and Krndija hills, the greater part of the
Dbakovo loess plain and narrow strips of the
neighbouring valleys, reaching northwards to
the River Vuka, and southwards to the Bid-
Bosut.? The analyses include only remains
dated to the Neolithic and Copper Age peri-
ods, with the aim of examining which plants
were used by the population. All samples pre-
sented originated from dug-in features such
as pits containing datable artefacts, such as
pottery, stone tools, bone and charcoal, in or-
der to provide reliable environmental infor-
mation.’

' Balen 2008D, 6.
2Si¢ 1975, 162.
3 Reed 2012, 37.
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Karta / Map 1: Lokaliteti na autocesti A5 u odnosu na grad Pakovo / Sites on the A5 motorway in relation
to the town of Pakovo (©Google maps, prilagodio autor / adapted by the author)

Neolitik

Neolitik je razdoblje pretpovijesti tije-
kom kojeg se dogadaju velike promjene
u organizaciji gospodarskog i drustvenog
zivota, kao 1 u materijalnoj kulturi. U na-
Sim krajevima ovo razdoblje traje od ot-
prilike 6000. do 3500. pr. Kr., a na ¢ijem
se pocetku dogadaju klimatske promjene
koje pogoduju rastu i uzgoju biljaka.*
Tada se u potpunosti mijenja nacin zivota
prijasnjih lovacko-sakupljackih popula-
cija, koje prelaze na sjedilacki nacin Zzi-

+ Gyulai 2007, 125.

The Neolithic

The Neolithic is a period of prehistory
marked by great changes in the organization
of both economic and social life, as well as
in material culture. In the region discussed,
this period lasts roughly from 6000 to 3500
BC, and its beginning is marked by climate
changes which serve the growth and culti-
vation of plants.* This is a period in which
the way of life was completely transformed.
Hunter-gatherer populations moved to a sed-
entary way of life and started to engage in

4 Gyulai 2007, 125.
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vota, te se poc¢inju baviti poljoprivredom
1 stocarstvom,’ osiguravajuci time stalan
izvor hrane.® Ipak, zbog sloZenosti situacije,
treba imati na umu da se ovakvi procesi ne
mogu objasniti jednom univerzalnom teori-
jom.” S obzirom na to, prvotno prihvaéanje
kultiviranih biljnih vrsta nije moglo biti jed-
nosmjeran proces kojim su se kultivirane
biljke Sirile svijetom isklju¢ivo zbog svojih
svojstava,® ve¢ se radilo o procesu koji je
ukljucivao 1 druge aspekte drustva, u smi-
slu druStvene i ekonomske organizacije, a
koje su se o¢itovale u promjeni organizacije
1 strukture naselja.

Na prou€avanim lokalitetima ovo ¢e se
razdoblje promatrati kroz dvije kulturne
pojave — starevacku i sopotsku kulturu.
Starcevacka kultura ustanovljena je na
lokalitetu Pajtenica-Velike Livade, a so-
potska na lokalitetu Ivandvor-Suma Gaj.

Dva naselja star¢evacke kulture na lokali-
tetu TomasSanci-Palac¢a pripadaju njezinoj
kasnoj fazi, a dobiveni datumi su u raspo-
nu od 5660. do 5300. pr. Kr. Na lokalitetu
Pajtenica-Velike Livade za starCevacku
kulturu datumi padaju u isti raspon.’ Lo-
kalitet je istrazivan od 25. rujna 2006. do
31. listopada 2006. godine, a nalazi se na
trasi autoceste AS, na dionici Pakovo-
Sredanci."

Ivandvor-Suma Gaj jedino je od analizi-
ranih nalaziSta na kojima je utvrden so-
potski sloj. Istrazivanja su provedena od
27. srpnja do 5. kolovoza 2006. godine.
Nalaziste je smjeSteno na povisenom po-
lozaju, koji je sa sjeverne i juzne strane
omeden niskim vodoplavnim podruc¢jem.
Sopotsko naselje je serijom od Cetiri ra-
diokarbonska datuma datirano u vrijeme
izmedu 5010. 1 4500. god. pr. Kr."!

3 Tezak-Gregl 1998, 59.

¢ Karavani¢, Balen 2003, 48.

7 Zeder, Smith 2009, 687.

8 Valamoti, Kostakis 2007, 83.

° Balen 2009a, 61.

10 Balen 2007, 27.

1 Balen 2008b, 16; Balen 2007a, 15.

agriculture and cattle-breeding,’ thereby en-
suring a constant source of food.® However,
it should be noted that such changes in the
economy and sustenance strategies cannot be
explained by a single universally-applicable
theory.” In connection with this, the original
acceptance of cultivated plant species could
not have been a unidirectional process in
which cultivated plants spread around the
world exclusively for their properties,® but
must have been a process which included
other aspects of society, in the sense of so-
cial and economic organization reflected
through a change in settlement organization
and structure.

This period at the sites under study will be
observed through two cultures — the Staréevo
and Sopot cultures. The StarCevo culture is
present at Pajtenica-Velike Livade, and the
Sopot culture at Ivandvor-Suma Gaj.

Two excavated settlements of the Staréevo
culture at Tomasanci-Palaca can be dated to
its late phase, with radiocarbon dates span-
ning from 5660 to 5300 BC. At Pajtenica-Ve-
like Livade, the radiocarbon dates obtained
for the StarCevo culture fall within the same
time span.’ The site was excavated between
September 25, 2006 and October 31, 2006,
and is located on the A5 motorway, between
Pakovo and Sredanci.!'”

Ivandvor-Suma Gaj is the only one of the
analysed sites where a layer of the Sopot cul-
ture was established. Excavations were car-
ried out between July 27, 2006 and August 5,
2006. The site is located on a raised position
with lower areas, frequently flooded, to the
north and south. The settlement of the Sopot
culture yielded four radiocarbon dates rang-
ing between 5010 and 4500 BC.!"

5 Tezak-Gregl 1998, 59.

¢ Karavani¢, Balen 2003, 48.

7 Zeder, Smith 2009, 687.

8 Valamoti, Kostakis 2007, 83.

° Balen 2009a, 61.

19 Balen 2007, 27.

1 Balen 2008b, 16; Balen 2007a, 15.
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Eneolitik

Eneolitik, ili bakreno doba, razdoblje je
koje slijedi nakon neolitika i tijekom ko-
jeg je klima, neko¢ pogodna za zemljo-
radnju, postala hladnija, pa se fokus pri-
vrede premjestio na stocarstvo.'? Javljaju
se odredene razlike u tipovima naselja,
ali one nisu nuzno rezultat prijelaza sa
zemljoradnje na stocarstvo," kao $to je
predlagano u tradicionalnim studijama o
bakrenom dobu u regiji.'*

Na temelju podataka iz dosadasnjih istrazi-
vanja na podrucju istocne Hrvatske, razli-
kujemo nekoliko kultura, odnosno kultur-
nih skupina $ire teritorijalne rasprostranje-
nosti, koje su se u vremenskom rasponu od
cca 4500. do 2450. pr. Kr. izmjenjivale ili
usporedo razvijale.”> U sklopu ovoga rada
bit ¢e rijeci o dvije kulturne pojave — lasinj-
skoj 1 kostolackoj kulturi. Lasinjska kultura
ustanovljena je na lokalitetima Pajtenica-
Velike Livade 1 Jurjevac-Stara Vodenica, a
kostolacka kultura na lokalitetu PBakovo-
Franjevac.

Na temelju zastitnih arheoloskih istrazi-
vanja na nalazistu Pajtenica-Velike Liva-
de mozZe se govoriti o postojanju manjega
pretpovijesnog naselja te 0 manjem nase-
lju iz srednjovjekovnog razdoblja. Lasinj-
ska kultura na ovome lokalitetu datirana
je uvrijeme izmedu 4300. 1 3900. pr. Kr.'6
Na temelju zastitnih arheoloskih istrazi-
vanja, koja je u razdoblju od 25. ozujka
do 15. svibnja 2008. godine proveo Arhe-
oloski muzej u Zagrebu na nalazistu Jur-
jevac-Stara Vodenica, moze se govoriti o
postojanju dvaju manjih pretpovijesnih
naselja, kao 1 o0 manjem naselju iz sred-
njovjekovnog razdoblja. Materijal ima

12Virag 2004, 7.

13 Parkinson, Yerkes, Gyucha 2004, 109.

4 Dimitrijevi¢ 1979, 146; Homen 1990, 54;
Markovi¢ 1994, 39; Balen 1998, 14.

15 Balen 2010, 171.

16 Balen 2007, 27.

The Copper Age

The Copper Age is a period of prehistory,
occurring after the Neolithic, when the cli-
mate, once suitable for agriculture, became
colder, shifting the focus of the economy to
cattle-breeding.!?> Certain differences appear
in the types of settlements, but they are not
necessarily a result of the transition from ag-
riculture to cattle breeding, as suggested in
traditional studies of the Copper Age in the
region."

Based on available research done in eastern
Croatia, we can distinguish among several
cultural groups covering a wide geographi-
cal area, roughly dated between 4500 and
2450 BC." In this paper, two cultures will
be discussed — the Lasinja and Kostolac cul-
tures. The Lasinja culture was established
at Pajtenica-Velike Livade and Jurjevac-
Stara Vodenica, and the Kostolac culture at
Pakovo-Franjevac.

Based on rescue excavations conducted at
Pajtenica-Velike Livade, a smaller prehistoric
settlement and a larger one dated to the Mid-
dle Ages were defined. The Lasinja settlement
at this site was dated to the period between
4300 and 3900 BC.'* Based on the rescue ex-
cavations at Jurjevac-Stara Vodenica between
March 25 and May 15, 2008, conducted by the
Archaeological Museum in Zagreb, the prehis-
toric material has been ascribed to the Lasinja
culture, and radiocarbon dates fall in the range
between 4320 and 3960 BC. "7

The site of Pakovo-Franjevac was excavated
by the Archaeological Museum in Zagreb be-
tween February 26 and July 26, 2007 (with a
two-month break). The preliminary typologi-
cal pottery analysis and obtained radiocarbon

12 Virag 2004, 7.

13 Parkinson, Yerkes, Gyucha 2004, 109.

4 Dimitrijevi¢ 1979, 146; Homen 1990, 54;
Markovi¢ 1994, 39; Balen 1997, 14.

15 Balen 2010, 171.

16 Balen 2007, 27.

17 Balen 2009, 56-58.
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karakteristike lasinjske kulture, a dobive-
ni apsolutni datumi krecu se u rasponu od
4320. do 3960. pr. Kr. "

Arheoloski muzej u Zagrebu proveo je
zaStitna istraZivanja na lokalitetu Pako-
vo-Franjevac u razdoblju izmedu 26. ve-
ljace 1 26. lipnja 2007. godine (uz dvo-
mjesecni prekid). Preliminarna tipoloska
analiza keramike 1 dobiveni 14 C datumi
pokazuju da je na poloZaju Franjevac od
3340. do 2840. pr. Kr. postojalo jedno du-
gotrajnije naselje pripadnika kostolacke
kulture.'

Analize biljnih ostataka

Arheobotanika je grana arheologije koja
se bavi prouc¢avanjem koriStenja biljaka
kod proslih populacija, odnosno, iden-
tificiranjem biljnih ostataka u arheolos-
kim kontekstima s ciljem rekonstruiranja
proslih krajolika, prehrane i ekonomije.
Pri proucavanju dokaza o prehrambenim
navikama 1 koriStenju biljaka, moramo
uzeti u obzir izravne i neizravne dokaze.
Izravni dokazi su biljni ostaci (sjemenke,
voce, ugljen) koji su pronadeni u razlici-
tim strukturama te koprolit (fosilizirani
ljudski izmet), dok neizravni ukljucuju
tragove koji su ostali u obradivanim po-
ljima, a koji bi nam mogli pomo¢i u odre-
divanju toga je li neko podrucje koristeno
za zemljoradnju ili nije, kao 1 razliCite
pojave unutar naselja, gdje su se vjero-
jatno odvijale aktivnosti vezane uz Zetvu
(ukljucujuéi alate koristene za pripremu
i obradu biljaka)."” Na ovim lokaliteti-
ma nije bilo moguce ustanoviti tragove
zemljoradniCkih aktivnosti na poljima,
ali nalazi Zrvnjeva i ostaloga lomljenoga
kamenog oruda iz raznih jamskih objeka-
ta unutar naselja ukazuju na ¢injenicu da
su ondje biljke obradivane nakon zetve.

7 Balen 2009, 56-58.
18 Balen 2008, 9-11.
1 Miheli¢ 2002, 254.

dates show that a long-term settlement of the
Kostolac culture existed at Pakovo-Franjevac
between 3340 and 2840 BC."®

Analyses of plant remains

Archaeobotany is a field of archaeology
which examines the use of plants in past
populations, that is, it identifies plant remains
in archaeological contexts with the aim of
reconstructing past landscapes, diets and
economies. When dealing with evidence of
dietary habits and the use of plants, we must
consider direct and indirect evidence. Direct
evidence includes plant remains (seeds, fruit,
charcoal) found in various structures and co-
prolite (fossilized human faeces), while indi-
rect evidence includes traces left in cultivated
fields which can help determine whether the
area was used for agricultural purposes, as
well as various features found in settlements
where harvest-related activities were most
likely carried out (including tools used for
plant processing and preparation).'” At these
sites, it was impossible to establish traces of
agricultural activities in the fields, but finds
of grindstones and other chipped stone tools
in various pit-like objects situated inside the
settlements point to the fact that plants were
processed there after harvesting. Plant re-
mains which came in contact with fire and can
withstand the process of carbonization are
found in archaeological contexts at all four
sites. They are considered to be ‘eco-facts’,
that is, a result of human activity,” which
means they can provide us with an insight
into the everyday life of the population under
study. Plant remains can tell us which plants
were used and when they were harvested and,
possibly, stored (seeds and fruits are planted
and ripen at certain seasons). The numerical
frequency of plant remains can be misleading
because the most numerous remains could
' Balen 2008, 9-11.

19 Miheli¢ 2002, 254.
20 Jeraj, Veluscek, Jacomet 2004, 78.
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Na sva su Cetiri lokaliteta u arheoloskim
kontekstima pronadeni biljni ostaci koji
su bili izlozeni vatri 1 koji mogu podnijeti
proces karbonizacije. Biljni ostaci s arhe-
oloskih lokaliteta su »ekofakti«, odnosno
posljedica ljudskog djelovanja,? $to zna-
¢i da nam mogu dati uvid u svakodnevni
zivot proucavane populacije. Biljni nam
ostaci mogu reci koje su biljke koriStene
i kada se odvijala zetva te kada su biljke
pohranjivane (sjemenke 1 voce sadi se 1
bere u odredeno vrijeme). Numericka fre-
kvencija nalaza moze zavarati jer su naj-
brojniji ostaci mogli ostati sacuvani slu-
¢ajno (npr. zbog pogreske u pripremanju
ili skladiStenju), zbog razlike u veli¢ini
ili udjelima u ljudskoj prehrani (npr. zrno
je¢ma ne moze se usporediti sa Zirom),?!
ili pak zbog metoda uzimanja uzoraka na
odredenom lokalitetu.

Arheobotanicke analize biljnih ostataka s
prethodno spomenutih lokaliteta provela
je Kelly Reed sa Sveucilista u Leiceste-
ru.’> Od analiziranih uzoraka, 275 je s
lokaliteta Pakovo-Franjevac, 22 s loka-
liteta Ivandvor-Suma Gaj, 50 s lokaliteta
Jurjevac-Stara Vodenica, 1 25 s lokaliteta
Pajtenica-Velike Livade®. Rije¢ je o rela-
tivno malom broju uzoraka s obzirom na
broj lokaliteta pa nije bilo moguce utvr-
diti minimalne kriterije za ukljucivanje
rezultata u daljnje analize i interpretacije.
Uzorci su podijeljeni u sedam kategorija,
koje su zatim podijeljene u podskupine
na temelju biljnih vrsta, a bilo ih je mo-
guée prepoznati zbog dobre ocuvanosti
sjemenki i/ili plodova.** Kategorije su
odredene prema biljnim ostacima pro-
nadenim na spomenutim lokalitetima i,
osim zitarica koje se od samog pocetka

20 Jeraj, Veluscek, Jacomet 2004, 78.

2! Renfrew, Bahn 2006, 276.

22 Balen 2011; Balen 2008b, 6; Reed 2012, vol.
1i2.

B Reed 2012, 266, Fig 4.2.2.; 267, Fig. 4.3.2.;
267, Fig. 4.3.4.; 267, Fig. 4.3.1.

24 Reed 2012.

have been preserved accidentally (e.g. due
to errors in processing or storing), due to the
difference in size or ratios in the human diet
(e.g. a barley seed cannot be compared to an
acorn),”! or due to the sampling methods ap-
plied at a given site.

The archaeobotanical analyses of plant re-
mains from the aforementioned sites were
carried out by Kelly Reed of the University of
Leicester.” Of the samples analysed, 275 are
from Dakovo-Franjevac, 22 from Ivandvor-
Suma Gaj, 50 from Jurjevac-Stara Vodenica,
and 25 from Pajtenica-Velike Livade.” The
number of samples is relatively small consid-
ering the number of sites, so it was impos-
sible to determine the minimal criteria for
including the results in further analysis and
interpretation. The samples were divided into
seven categories, which were then divided
into subgroups based on plant species which
were recognizable due to the well-preserved
state of seeds and/or fruits.** The categories
are defined based on the plant species that
were recovered from the sites mentioned,
and, besides cereals, which have been widely
researched in archaeobotany since the time
of pioneer research,” bran, pulses, fruit, oil
plants, and weeds were also analysed. The re-
sults will be compared to other, more recent,
archaeobotanical studies done in the region,?
paying attention to species defined by Zo-
hary as the eight ‘founder crops’: einkorn,
emmer, barley, pea, lentil, chickpea, bitter
vetch and flax,?” as well as to wild weed spe-
cies found alongside grain, and seeing if and
how their number increases over time. The
results of plant analyses, as well as finds of
other archaeological material from the sites,
will serve as a basis for an attempt at recon-

2 Renfrew, Bahn 2006, 276.

22 Balen 2011; Balen 2008b, 6; Reed 2012, vol.
1 and 2.

2 Reed 2012, 266, Fig 4.2.2.; 267, Fig. 4.3.2.;
267, Fig. 4.3.4.; 267, Fig. 4.3.1.

24 Reed 2012.

% Colledge, Conolly 2007a, xii.

26 Reed 2012; Reed 2014; Reed 2014a.

27 Zohary 1996.
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temeljito istraZzuju u arheobotanici,?® pro-
nadeni su ostaci mekinja, mahunarki,
voca, uljarica i trava. Rezultati su uspore-
deni s drugim, novijim, arheobotanickim
studijama, provedenim u regiji,*® obrativ-
§1 paznju na ono Sto je Zohary definirao
kao osam zacCetnickih usjeva: jednozrna
pSenica, dvozrna pSenica, jeCam, grasak,
lec¢a, slanutak, bob i lan,”” kao i na vrste
divljih trava koje rastu uz usjeve, s ciljem
utvrdivanja je li se i kako njihov broj po-
vecavao kroz vrijeme. Rezultati analiza
biljaka, kao 1 ostali arheoloski materijal
s lokaliteta, bit ¢e temelj za pokuSaj re-
konstruiranja metoda koriStenja biljaka
od ranog neolitika do kasnog eneolitika
Dakovstine, odnosno za utvrdivanje je li
u odredenom razdoblju koriStena inten-
zivna ili ekstenzivna kultivacija. Inten-
zivna kultivacija zahtijeva mnogo rada
na zadanom podrucju, §to omogucava re-
striktivnu kultivaciju, a ekstenzivna kul-
tivacija iziskuje veée povrsine zemlje s
manje intenzivnom kultivacijom. Kada je
rije¢ o kultivaciji, dolazi do nekoliko pro-
blema: mobilnost zemljoradnika, vaznost
uzgajanih biljaka u prehrani proucavane
populacije i zahtijevnost posla.?®

Rezultati

Uzorci datirani u neolitik potjecu s loka-
liteta Pajtenica-Velike Livade (3 uzorka,”
staréevacka kultura) i Ivandvor-Suma Gaj
(14 uzoraka,* sopotska kultura).

Kao sto je vidljivo iz tablice 1 svi uzorci
s lokaliteta Pajtenica-Velike Livade,’' pri-
pisani staréevackoj kulturi, stavljeni su u
kategoriju »neodredivo«.

% Colledge, Conolly 2007a, xii.

26 Reed 2012; Reed 2014; Reed 2014a.
27 Zohary 1996.

28 Bogaard 2005, 177, 179.

2 Reed 2014a, 25, T. 1.

30 Reed 2012, vol. 1., 248; vol. 2., 344.
31 Reed 2014a, 25, T. 1.

structing plant cultivation methods from the
early Neolithic to the late Copper Age in the
Pakovo region with the aim of determining
whether intensive or extensive cultivation
was practised in specific periods. Intensive
cultivation requires a large amount of labour
per given area, hence allowing for restrictive
cultivation, whereas extensive cultivation re-
quires larger areas of land with less frequent
cultivation. When dealing with cultivation,
several issues arise: the mobility of the culti-
vators, the importance of the cultivated plants
in the diet of the population under study, and
the labour-intensity of the work.?

Results

Samples dated to the Neolithic were taken
at Pajtenica-Velike Livade (3 samples,”
Staréevo culture) and Ivandvor-Suma Gaj (14
samples,* Sopot culture).

As Table 1 shows, all samples from Pajten-
ica-Velike Livade?®! ascribed to the Staréevo
culture were placed in the “‘undeterminable’
category.

28 Bogaard 2005, 177, 179.

2 Reed 2014a, 25, T. 1.

30 Reed 2012, vol. 1, 248; vol. 2, 344.
31 Reed 2014a, 25, T. 1.
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Vrsta ostatka / Type of find

Postotak / Percentage

NEODREDIVO / INDETERMINATE

100%

Tablica / Table 1: Uzorci staréevacke kulture s lokaliteta Pajtenica-Velike Livade /
Samples of the Star¢evo culture from Pajtenica-Velike Livade

Vrsta ostatka / Type of find Postotak / Percentage
ZITARICE / GRAIN 77%
Triticum dicoccum 14%
Triticum monococcum 14%
Triticum spp. 21%
Neodrediva Zitarica / Undeterminable grain 29%
MEKINJE / BRAN 9%
Triticum monococcum / dicoccum 7%
MAHUNARKE / PULSES 14%
Lens culinaris 14%
Neodredive mahunarke / Undeterminable pulses 7%
NEODREDIVO / INDETERMINATE 43%

Tablica / Table 2: Uzorci sopotske kulture s lokaliteta Ivandvor-Suma Gaj / Samples of the

Sopot culture from Ivandvor-Suma Gaj

Kao sto je vidljivo iz tablice 2 ve¢ina ana-
liziranih uzoraka s lokaliteta Ivandvor-
Suma Gaj?* stavljena je u kategoriju »neo-
dredeno« (43%). Ostali uzorci svrstani su
u sljedece kategorije: Zitarice (77%), ma-
hunarke (14%), i mekinje (9%). Najbroj-
pSenica (14%), jednozrna pSenica (14%),
usporedivo s vrstom pSenice (21%) i ne-
odrediva zitarica (29%). Osim pSenice,
pronadeni su i brojni ostaci neodredive
zitarice. Sljedeca kategorija prema broj-
nosti su mahunarke, odnosno lec¢a (14%)
1 neodredive mahunarke (7%). Najmanje
brojna kategorija je ona s mekinjama —
jednozrna pSenica/dvozrna pSenica.

32 Reed 2012, vol. 2., 339, t. 4.19.

As Table 2 shows, of the samples from
Ivandvor-Suma Gaj*2> which were sent for
analysis, most fall into the ‘Indeterminate
category’ (43%). The rest of the plant re-
mains are divided into categories as follows:
grain (77%), pulses (14%), and bran (9%).
The most numerous remains fall into the cat-
egory of grain: emmer (14%), einkorn (14%),
comparable to species of wheat (21%), and
undeterminable cereal (29%). Along with
wheat, numerous remains of undetermina-
ble cereals were found. The following group
includes the remains of pulses, that is, lentil
(14%) and undeterminable pulses (7%). The
least numerous remains are in the category of
bran — einkorn/emmer.

2 Reed 2012, vol. 2,339, T. 4.19.
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Vrsta ostatka / Type of find Postotak / Percentage
ZITARICE / GRAIN 88%
Hordeum vulgare var. nudum 9%

Triticum monococcum / dicoccum 4%
Triticum spp. 4%
Neodredive Zitarice / Undeterminable grain 48%
TRAVE / WEEDS 12%
Galium sp. 4%
Velike trave / Graminae large 9%
NEODREDIVO / INDETERMINATE 57%

Tablica / Table 3: Uzorci lasinjske kulture s lokaliteta Pajtenica-Velike Livade / Samples
of the Lasinja culture from Pajtenica-Velike Livade

Uzorci datirani u eneolitik uzeti su s lo-
kaliteta Pajtenica-Velike Livade (23
uzorka,® lasinjska kultura), Jurjevac-Sta-
ra Vodenica (12 uzoraka,** lasinjska kul-
tura) i Pakovo-Franjevac (29 uzoraka,*
kostolacka kultura).

Kao $to je vidljivo iz tablice 3, vecina
analiziranih uzoraka s lokaliteta Pajteni-
ca-Velike Livade®® stavljena je u katego-
riju »neodredivo« (57%). Ostali uzorci
svrstani su u sljedece kategorije: Zitarice
(88%) 1 trave (12%). Vecina ostataka Zzi-
tarica (48%) bila je neodrediva, a ostatak
ukljucuje nalaze jeCma, jednozrne/dvozr-
ne pSenice i ostatke usporedive s pSeni-
com. U kategoriji trava nalaze se velike
trave 1 ostaci usporedivi s bro¢ikom.

Kao $to je vidljivo iz tablice 4, vecina
analiziranih uzoraka s lokaliteta Jurje-
vac-Stara Vodenica®’ stavljena je u kate-
goriju »neodredivo« (67%). Ostali uzorci
svrstani su u sljedece kategorije: Zitarice

3 Reed 2012, vol. 1., 151; vol. 2., 344.
3 Reed 2012, vol. 1., 251; vol. 2., 344.
3 Reed 2012, vol. 1., 250; vol. 2., 344.
36 Reed 2012, vol. 2., 341-342, t. 4.20.
37Reed 2012, vol. 2., 341-342, t. 4.20.

Samples dated to the Copper Age were taken
at Pajtenica-Velike Livade (23 samples,*® the
Lasinja culture), Jurjevac-Stara Vodenica (12
samples,* the Lasinja culture), and Pakovo-
Franjevac (29 samples,® the Kostolac cul-
ture).

As Table 3% shows, of the samples from
Pajtenica-Velike Livade which were sent for
analysis, most fall into the ‘Indeterminate
category’ (57%). The rest of the plant re-
mains are divided into categories as follows:
grain (88%) and weeds (12%). Most grain re-
mains (48%) were indeterminable, while bar-
ley, einkorn/emmer, and remains comparable
to species of wheat comprise the rest of the
finds. In the category of weeds, large grasses
were found along with remains comparable
to lady’s bedstraw.

As Table 4 shows, of the samples from Ju-
rjevac-Stara Vodenica®” which were sent for
analysis, most fall into the ‘Indeterminate cat-
egory’ (67%). The rest of the plant remains

3 Reed 2012, vol. 1, 151; vol. 2, 344.
3 Reed 2012, vol. 1, 251; vol. 2, 344.
3 Reed 2012, vol. 1, 250; vol. 2, 344.
36 Reed 2012, vol. 2, 341-342, T. 4.20.
37Reed 2012, vol. 2., 341-342, T. 4.20.



ANA PUKIC: Biljni ostaci s Getiri novoistrazivana lokaliteta Pakovstine, VAMZ, 3. s., XLVII (2014) 17

Vrsta ostatka / Type of find Postotak / Percentage
ZITARICE / GRAIN 68%
Triticum dicoccum 25%
Neodredive Zitarice / Undeterminable grain 58%
MEKINJE / BRAN 12%
Triticum dicoccum g/b 8%
Triticum spelta g/b 8%
Triticum sp. g/b 17%
Triticum aestivum/durum 0%
VOCE / FRUIT 20%
Cornus mas 8%
Prunus cf. spinosa 8%
NEODREDIVO / INDETERMINATE 67%

Tablica / Table 4: Uzorci lasinjske kulture s lokaliteta Jurjevac-Stara Vodenica / Samples
of the Lasinja culture from Jurjevac-Stara Vodenica

(68%), voce (20%), mekinje (12%). Ka-
tegorija zitarica ukljucuje dvozrnu pSe-
nicu (25%) 1 neodredive Zitarice (58%).
Kategorija voca ukljucuje drijen (8%) 1
Sljivu (8%).

Kao $to je vidljivo iz tablice 5, veéina
analiziranih uzoraka s lokaliteta Pakovo-
Franjevac® stavljena je u kategoriju »neo-
dredivo« (90%). Ostali uzorci svrstani su
u sljedece kategorije: Zitarice (60%), trave
(19%), mahunarke (7%), voce (7%), me-
kinje (6%) i uljarice (1%). Vecina ostataka
zitarica bila je neodrediva (90%), a ostali
ukljucuju jecam (10%), dvozrnu pSenicu
(10%), jednozrnu pSenicu (41%), jedno-
zrnu/dvozrnu pSenicu (17%), obi¢nu pSe-
nicu (3%), ostatke usporedive s vrstom
pSenice (24%) i proso (3%). Ostaci trava
ukljucuju kukolj (3%), ostatke usporedi-
ve s ovsikom (21%), ostatke usporedive
s grabom (3%), pepeljugu (7%), ostatke
usporedive s bro¢ikom (7%), velike trave

3% Reed 2012, vol. 2., 341-342, t. 4.20.

are divided into categories as follows: grain
(68%), fruit (20%), bran (12%). The category
of grain remains includes emmer (25%) and
undeterminable grain (58%). The category of
fruit includes cornelian cherry (8%) and plum
(8%).

As Table 5 shows, of the samples from
DPakovo-Franjevac*® which were sent for
analysis, most fall into the ‘Indeterminate
category’ (90%). The rest of the plant remains
are divided into categories as follows: grain
(60%), weeds (19%), pulses (7%, fruit (7%),
bran (6%) and oil plants (1%). Most grain
remains were undeterminable (90%), and
the rest include barley (10%), emmer (10%),
einkorn (41%), einkorn/emmer (17%), bread
wheat (3%), remains comparable to species of
wheat (24%), and millet (3%). Weed remains
include corncockle (3%), remains compara-
ble to bromus (21%), remains comparable to
hornbeam (3%), white goosefoot (7%), re-
mains comparable to lady’s bedstraw (7%),

3% Reed 2012, vol. 2., 341-342, T. 4.20.
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Vrsta ostatka / Type of find

Postotak / Percentage

ZITARICE / GRAIN 60%
Hordeum vulgare var. nudum 10%
Triticum dicoccum 10%
Triticum monococcum 41%
Triticum monococcum/dicoccum 17%
Triticum aestivum/durum 3%
Triticum spp. 24%
Neodredive Zitarice / Undeterminable grain 90%
Panicum miliaceum 3%
MEKINJE / BRAN 6%
Triticum monococcum g/b 7%
Triticum monococcum / dicoccum g/b 7%
Triticum sp. g/b 3%
MAHUNARKE / PULSES 7%
Lathyrus sativum 3%
Lens culinais 3%
Pisum sativum 17%
Neodredive mahunarke / Undeterminable pulses 10%
ULJARICE / OIL PLANTS 1%
Linum usitatissimum 10%
VOCE / FRUIT 7%
Cornus mas 14%
Physalis alkekengi 21%
Rubus fruticosus 7%
Rubus sp. 3%
Sambucus ebulus 7%
Neodredivo voce / Undeterminable fruit 3%
TRAVE / WEEDS 19%
Agrostemma githago 3%
Bromus sp. 21%
cf. Carpinus betulus 3%
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Chenopodium album 7%
Galium sp. 7%
Velike trave / Graminae large 14%
Male trave / Graminae small 3%
Lolium sp. 3%
Phleum sp. 3%
Polygonum sp. 14%
Rumex / Polygonum sp. 10%
Setaria viridis 7%
Mahunarke sitnog sjemena / Small seeded legumes 7%
Solanaceae 3%
Teucrium sp. 3%
NEODREDIVO / INDETERMINATE 90%

Tablica / Table 5: Uzorci kostolacke kulture s lokaliteta Pakovo-Franjevac / Samples of

the Kostolac culture from Pakovo-Franjevac

(14%), male trave (3%), ostatke uspore-
dive s ljuljem (3%), ostatke usporedive s
macicom (3%), ostatke usporedive s vr-
stom ostrika (14%), ostatke usporedive s
ostrikom (10%), zeleni muhar (7%), ma-
hunarke sitnog sjemena (7%), pomo¢ni-
ce (3%) 1 ostatke usporedive s dubécem
(3%). Ostaci mahunarki ukljucuju gra-
hor (3%), le¢u (3%), grasSak (17%) i ne-
odredive mahunarke (10%). Ostaci voca
ukljucuju drijen (14%), ljoskavac (21%),
malinu (7%), ostatke usporedive s vrstom
maline (3%), bazgu (7%) 1 neodredivo
voce (3%). Ostaci mekinja ukljucuju jed-
nozrnu pSenicu (7%), jednozrnu/dvozrnu
pSenicu (7%) 1 ostatke usporedive s vr-
stom pSenice (3%). Uljarice su predstav-
ljene nalazom lana (10%).

U tablici 6 prikazano je prisutstvo/odsut-
stvo odredenih biljnih ostataka s obzirom
na kulturnu pripadnost i razdoblje.

large grasses (14%), small grasses (3%), re-
mains comparable to ryegrass (3%), remains
comparable to catstail (3%), remains compa-
rable to species of birdgrass (14%), remains
comparable to birdgrass (10%), green foxtail
(7%), small seeded legumes (7%), night-
shades (3%) and remains comparable to teu-
crium (3%). Remains of pulses include grass
pea (3%), lentil (3%), pea (17%) and unde-
terminable legumes (10%). Fruit remains
include cornelian cherry (14%), Chinese lan-
tern (21%), raspberry (7%), remains compa-
rable to species of raspberry (3%), danewort
(7%) and undeterminable fruit remains (3%).
Bran remains include einkorn (7%), einkorn/
emmer (7%) and remains comparable to spe-
cies of wheat (3%). Oil Plants are represented
by a find of flax (10%).

Table 6 shows the absence/presence of spe-
cific plant remains distributed by culture and
period.
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Neolitik / Neolithic Eneolitik / Copper Age
Vrsta ostatka / Type of find o Sopotska kultura | Lasinjska kultura Kostolacka
Starcevalka kultura / / The Sopot / The Lasinja kultura /
The Starcevo Culture Culture Culture The Kostolac Culture
ZITARICE / GRAIN
Hordeum vulgare var. nudum - + + +
Triticum dicoccum - - + +
Triticum cf. dicoccum - - - +
Triticum monococcum / dicoccum - + + +
Triticum cf. aestivum / durum - - - +
Triticum spp. - + + +
Panicum miliaceum - - - +
Neodrediva Zitarica / ) . N N
Undeterminable grain
MEKINJE / BRAN
Triticum monococcum / dicoccum g/b - + - +
Triticum monococcum g/b - - - +
Triticum dicoccum g/b - - + -
Triticum spelta g/b - - + -
Triticum sp. g/b - - + +
Triticum aestivum / durum - - + -
MAHUNARKE / PULSES
Lens culinaris - + - +
Pisum sativum - - - +
Lathyrus sativum - - - +
Neodredive mahunarke / N
Undeterminable pulses ) ) }
VOCE / FRUIT
Cornus mas - - + +
Physalis alkekengi - - - +
Prunus cf. spinosa - - + -
Rubus sp. - - - +
Rubus fruticosus - - - +
Neodredivo voce / ) ) } +
Undeterminable fruit
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Neolitik / Neolithic Eneolitik / Copper Age
Vrsta ostatka / Type of find o Sopotska kultura | Lasinjska kultura Kostolacka
neswmemcoe |t || e
Sambucus ebulus - - - +
TRAVE / WEEDS
Agrostemma githago - - - +
Bromus sp. - - - +
cf. Carpinus betulus - - - +
Chenopodium album - - - +
Setaria viridis - - - +
Galium sp. - - + +
Velike trave / Gramineae large - - + +
Lolium sp. - - - +
Male trave / Graminae small - - - +
Phleum sp. - - - +
Polygonum sp. - - - +
Rumex / Polygonum sp. - - - +
Teucrium sp. - - - +
Solanaceae - - - +
Mahunarke sitnog sjemena / Small } B ~ T
seed pulses
ULJARICE / OIL PLANTS
Linum usitatissimum - - - +
INDETERMINATE + + : :

Tablica / Table 6: Odredene biljne vrste s obzirom na arheolosko razdoblje i1 kulturu / Plant species deter-

mined in relation to archaeological period and culture

Rasprava

Sve identificirane biljne vrste u kategoriji
zitarica (jeCam, jednozrna pSenica, dvozr-
na pSenica, obi¢na pSenica, proso i ostaci
usporedivi s ovim vrstama) te vrste koje
su definirane na temelju nalaza mekinja,
odnosno ovojnica sjemena koje su odvo-

Discussion

All plant species identified in the category of
grain (barley, einkorn, emmer, bread wheat,
millet and remains comparable to these spe-
cies) and species which were recognized
through bran, that is seed casings separated
naturally or by intentional crushing (einkorn,
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jene prirodnim ili namjernim drobljenjem
(jednozrna pSenica, dvozrna pSenica, je-
¢am 1 ostaci sliénih usporedivih biljaka)
su jestive. Sve ustanovljene vrste Zitari-
ca u regiju su stigle kao dio zacetnickog
paketa te su poznate na tom podrucju od
ranog neolitika. *

Ostaci mahunarki ukljucuju grahor, lecu,
graSak 1 sli¢ne vrste. Sve su vrste jestive,
a graSak i le¢a u §iroj su regiji poznati od
ranog neolitika.

Prondeni su ostaci sljede¢ih vrsta voca:
drijen, ljoskavac, malina, §ljiva 1 ostaci
usporedivi s drugim vrstama. Sve su vr-
ste jestive, ali neke su mogle sluziti i u
druge svrhe. Primjerice, drijen se mogao
koristiti u prehrani, ali 1 kao materijal za
izradu drzaka za razna oruda i oruzja, kao
Sto je to bio slucaj s glacanom kamenom
sjekirom s lokaliteta Stare Gmajne u Slo-
veniji, koja je pronadena s drSkom od
drijena oCuvanom zbog iznimno vlaznih
uvjeta.’’ Kao sto je vidljivo iz tablice 6,
ostaci voca ne pojavljuju se na analizi-
ranim lokalitetima do vremena lasinjske
kulture, odnosno ranog eneolitika. Ipak,
voce, toCnije ostaci sjemenki ljoskavca
pronadeni su u kasnoneolitiCkom sloju na
lokalitetu Sopot, §to znaci da je to voce
koriSteno u §iroj regiji od ranijih vreme-
na.*

Kategorija trava uglavnom ukljucuje
uzorke kojima se mogao odrediti rod, ali
ne i vrsta. Neke od identificiranih vrsta
nisu jestive za ljude (ljulj 1 pomoc¢nice),
ali su mogle sluziti kao hrana za stoku.
Pojavljuju se uglavnom biljke koje rastu
uz kultivirane Zitarice, prije svega pSeni-
cu. Trave pronadene u kontekstu sa zitari-
cama pruzaju informacije o aktivnostima
poput sjetve, Zetve i obrade, ¢ime dopri-
nose razumijevanju druStvenih aktivnosti

¥ Reed 2014, 158, T. 1.

40 Zohary 1996.

#1 Tolar, Cufar, Velus&ek 2008, 49.
42 Reed 2014, 164.

emmer, barley and remains of similar compa-
rable species) are edible. All established grain
species arrived in the region as part of the
‘founding package’, and had been known in
the region since the early-Neolithic Starcevo
culture. *

The remains of pulses include grass pea, len-
til, pea and similar species. All species are
edible, and pea and lentil have been known in
the wider region since the early Neolithic. *°

The remains of the following fruit were found:
cornelian cherry, Chinese lantern, raspberry,
plum, and species comparable to other fruit.
All species are edible, but some could have
been used for other purposes. Notably, cor-
nelian cherry could have been used not only
as food, but also as material used for hafting
different tools or weapons, for example the
polished stone axe found at Stare Gmajne in
Slovenia, which was preserved, along with
a wooden haft, due to the extremely humid
conditions.*' As Table 6 shows, fruit remains
at the sites studied do not appear until the Las-
inja culture, i.e. the early Copper Age period.
However, fruit, in particular Chinese lantern
seeds, was found in the late Neolithic layer at
Sopot, indicating the usage of this fruit in the
wider region from earlier times.*

The category of weeds contains mostly sam-
ples of which the genus was determinable,
but the species was not. Some of the identi-
fied genera and species are not edible for hu-
mans (sedges, ryegrass and nightshades), but
could have been used to feed animals. Mostly
plants which grow alongside cultivated cere-
als, especially wheat, appear. Weeds found in
contexts with cereals provide information on
activities such as time of planting, harvesting
and processing, and they hence contribute
to our understanding of the social activities
of the first farmers.*® Chenopodium album

¥ Reed 2014, 158, T. 1.

40 Zohary 1996.

4 Tolar, Cufar, Velus¢ek 2008, 49.

“2 Reed 2014, 164.

4 Jones 2002, 185; Colledge, Conolly 2007a, xii;
Bogaard, Jones, Charles 2005, 505.
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prvih zemljoradnika.® Biljka Chenopodi-
um album (pepeljuga) je osobito vazna u
kontekstu ovdje analiziranih lokaliteta jer
pripada rodu Chenopodietea koje se vezu
uz proljetnu sjetvu uzgajanih Zitarica, za
razliku od roda Secalinetea koji se veze
uz jesensku sjetvu. Sjeme biljaka iz roda
Chenopodietia pogodno je za in situ sadnju
manjih razmjera, kakva se provodi u vrto-
vima (uvjeti visoke produktivnosti). * Os-
trik, macica 1 bro¢ika jestive su za ljude,
ali su i odlican izvor lako dostupne hrane
za stoku koja je morala biti dio neoliticke
1 eneoliticke ekonomije.

Uljarice, to¢nije, lan, pronaden je samo
na kostolackom lokalitetu PDakovo-Fra-
njevac. Ipak, ova biljka pronadena je na
nekim rano- 1 srednjeneolitickom lokali-
tetima u regiji,* $to znaci da je na taj pro-
stor stigla sa zacetni¢kim paketom i da je
koriStena na tome prostoru.

Staréevacka kultura

Starcevacka kultura najstarija je neolitic-
ka pojava na prostoru Hrvatske. Ona se u
svim segmentima ekonomske djelatnosti i
tehnoloski savrSene keramicke produkci-
je predstavlja kao posve dovrSena kultur-
na pojava neolitickog vremena.*® Nosioci
ove kulture najc¢esce naseljavaju povisene
terase uz obale rijeka ili potoka, ili ravna
povisenja na vlaznijim podrucjima,*’ Sto
je slucaj i1 na lokalitetu Pajtenica-Velike
Livade. Dosadasnja istrazivanja pokazala
su da se naselja sastoje od niza jamskih
objekata, a glavni je stambeni objekt ze-
munic¢kog tipa.*® Ekonomija staréevacke
kulture temelji se na poljoprivredi, sto-
Carstvu i trgovini, ¢emu u prilog idu na-
lazi sjekira, srpova i Zrvnjeva te raspored

4 Jones 2002, 185; Colledge, Conolly 2007a, xii;
Bogaard, Jones, Charles 2005, 505.

4 Bogaard, Jones, Charles 2005, 505-506.

45 Reed 2014a, 4.

4 Dimitrijevi¢ 1979a, 260.

47 Kalicz, Virag, Bir6 1998, 151-156.

4 Dizdar, Krznarié¢ Skrivanko 2000, 12.

(white goosefoot) is particularly important in
the case of the sites analysed here because it
belongs to the Chenopodietea class of arable
weeds associated with spring-sown root/row
crops, unlike the Secalinetea class, which
is associated with autumn-sown crops. The
Chenopodietea class seeds are adapted to in
situ planting, which is associated with small-
scale intensive cultivation in gardens (condi-
tions of relatively high productivity). *

Birdgrass, catstail and lady’s bedstraw are
edible for humans, but are also an excellent
source of easily accessible food for cattle,
which must have been part of the Neolithic
and Copper Age economy.

Oil plants, namely flax, were recovered
only from the Kostolac culture settlement at
Dakovo-Franjevac. However, this plant was
found at some early- and middle-Neolithic
sites in the region,* indicating that it had ar-
rived with the package of ‘founding crops’
and was being used in the area.

The Staréevo culture

The Starcevo culture is the earliest Neolithic
culture in Croatia. In all segments of eco-
nomic activities and technologically perfect-
ed pottery production, it appears as a com-
pletely developed Neolithic cultural occur-
rence.* The inhabitants usually settle raised
terraces near rivers or streams, or flat raised
areas in moist regions,*’” which is the case at
Pajtenica-Velike Livade as well. Existing re-
search has shown that settlements comprise a
series of pits, and the main residential house
is in fact a pit dwelling.*® The economy of the
Starevo culture is based on agriculture, cat-
tle-breeding and trade, as shown by finds of
axes, sickles, grindstones and settlement lay-
outs (usually several of them in a line around
communication routes).* New radiocarbon

“ Bogaard, Jones, Charles 2005, 505-506.
4 Reed 2014a, 4.

4 Dimitrijevi¢ 1979a, 260.

47 Kalicz, Virag, Biro 1998, 151-156.

4 Dizdar, Krznari¢ Skrivanko 2000, 12.

4 Reed 2014a, 25, T.1.
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naselja (obi¢no nekoliko njih u nizu oko
putova za komunikaciju).*

Novi radiokarbonski datumi za ranu star-
¢evacku kulturu sugeriraju da je neolitik
zapoceo ve¢ oko 6000. pr. Kr.*’ te da su
ljudi, prije nego Sto su poceli uzgajati
spomenute Zzitarice, prikupljali i koristili
divlje plodove.’' Prehrana temeljena na
zitaricama prouzrocila je promjene u hra-
njivosti, $to je pak dovelo do poboljsanja
zdravstvenog 1 demografskog stanja po-
pulacije.”

Biljni ostaci s lokaliteta Pajtenica-Veli-
ke Livade, pripisani starcevackoj kulturi
(tablica 1), ne pruzaju mnogo informacija
(prema nalazima nije bilo moguce utvrdi-
ti vrstu), a u usporedbi s geografski pove-
zanim 1 istovremenim lokalitetom Toma-
Sanci-Palaca, tip naselja 1 koriStenje bi-
ljaka uklapaju se u Siru sliku starCevacke
kulture, i to kroz nalaze zitarica, prven-
stveno je¢ma 1 pSenice, kao 1 kroz ostatke
voca.? Pronadeni su ostaci bazge i, iako
je uzorak malen, otvara mogucénost da je
i ta divlja vrsta bila dio prehrane starce-
vacke populacije.’* KoriStenje biljaka na
oba lokaliteta dodatno dokazuju nalazi
zrvnjeva 1 specifi¢ni tragovi na lomlje-
noj litici te sugeriraju da su stanovnici
intenzivno rezali biljke. Velik broj nalaza
lomljene litike na lokalitetu Tomasanci-
Palaca ima iskrzan rub, a i visok postotak
oruda upucuje na intenzivno koriStenje
rukotvorina. Na dva sjeCiva ustanovljen
je sjaj srpa koji se pojavljuje zajedno sa
specificnim tragovima upotrebe, odnosno
ogrebotinama, §to je neposredan dokaz
dvije vrste tragova na rubu $to se javljaju
kao posljedica koriStenja sjeciva pri reza-
nju bilja.*

4 Reed 2014a, 25, T.1.

3 Minichreiter, Krajcar Broni¢ 2006, 5.
s Miloglav 2011, 148.

52 Sheratt 2002, 14, 15, 62.

% Reed 2014, 158, T. 1.

3 Puki¢ 2011, 25-27.

55 Spoljar 2011, 47.

dates for the early Staréevo culture in conti-
nental Croatia suggest that the Neolithic had
already started around 6000 BC,*® and be-
fore the cultivation of the cereals mentioned,
people gathered and used wild fruits.’! The
cereal-based diet introduced changes to eve-
ryday nutrition, which, in turn, initiated an
improvement in the population’s health and
demographic state.>

Plant remains from Pajtenica-Velike Livade
ascribed to the StarCevo culture (Table 1)
do not provide much information (as it was
impossible to determine the species of the
finds obtained), but in comparison with the
geographically related and contemporary site
of Tomasanci-Palaca, its settlement type and
plant use fits into the well-known picture of
the Star¢evo culture through finds of cereals,
primarily barley and wheat, as well as some
fruit remains.® Remains of elderberry were
found, and, although it was a small sample,
this allows for the possibility that this wild
species was a part of the diet of the Staréevo
population.> The use of plants on both sites
is additionally attested to by finds of grind-
stones and specific traces found on chipped
stone tools which suggest extensive plant
cutting. A large percentage of chipped stone
tools from TomasSanci-Palaca have chipped
edges, and the high percentage of tools them-
selves suggests broad use. Two blades have a
specific shine caused by cutting plants, which
is direct proof that the blades were utilized
as tools.>

The Starcevo sites above yielded some of
the eight ‘founding crops’ defined by Zohary
in 1996, proving that these early sites had
a sound basis for developing more sophis-
ticated forms of agriculture. Nonetheless,
there is no direct evidence of large-scale, or
extensive, agricultural activities in the re-

3 Minichreiter, Krajcar Broni¢ 2006, 5.
1 Miloglav 2011, 148.

32 Sheratt 2002, 14, 15, 62.

3 Reed 2014, 158, T. 1.

* Puki¢ 2011, 25-27.

55 Spoljar 2011, 47.
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Na spomenutim star¢evackim lokali-
tetima pronadeni su neki od Zoharyje-
vih osam zacetniCkih usjeva definiranih
1996. godine, Sto dokazuje da su ovi rani
lokaliteti imali dobar temelj za razvijanje
sve sloZenijih metoda zemljoradnje. Ipak,
u regiji nema dokaza koji bi govorili u
prilog ekstenzivnoj zemljoradnji velikih
razmjera.*® Ostaci biljaka ukazuju na ¢i-
njenicu da se populacija i dalje uvelike
oslanjala na lokalno dostupne biljne re-
surse, Sto dodatno dokazuju istovreme-
ni star¢evacki slojevi s lokaliteta Sopot,
gdje su pronadeni dvozrna pSenica, jed-
nozrna pSenica, jeCam, graSak, ljoskavac
i divlje trave’’ te nalazi s lokaliteta u $iroj
geografskoj regiji, ukljucujuéi Madarsku,
Srbiju te Bosnu i Hercegovinu.*®

Sopotska kultura

Sopotska kultura je predstavnik klasi¢ne
zemljoradnicke neoliticke privrede.” Ra-
zvila se na temeljima kasne starCevacke
kulture, pod snaznim utjecajima iz kru-
ga vincanske kulture, a rasprostirala se u
vecem dijelu sjeverne Hrvatske, tijekom
srednjega 1 kasnog neolitika. Nositelji
sopotske kulture Zivjeli su u naseljima
smjeStenim u nizinskim, ¢esto mocvar-
nim predjelima, uvijek u neposrednoj
blizini vode.® Naselja su najcesce rav-
ni¢arska 1 neutvrdena, s jamskim i nad-
zemnim objektima, Sto znac¢i da su bila
sezonskog karaktera. Mogla su posluziti
za potrebe ekstenzivne zemljoradnje i ko-
riStenja drugih prirodnih resursa na tome
podrucju.’’ Osnova sopotske ekonomi-
je sigurno je bila zemljoradnja, odnosno
stocarstvo.®

S Reed 2014a, 1, 6.

57 Reed 2014a, 2.
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% Dimitrijevi¢ 1979a, 270.
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62 Krznari¢ Skrivanko 2003, 679.

gion.* The remains of fruit point to the fact
that the population still relied on exploiting
locally available plant resources, as addition-
ally shown by the example of the contempo-
rary Starcevo layers at Sopot, which yielded
the remains of emmer, einkorn, barley, pea,
Chinese Lantern and wild grasses,*” and finds
from sites in the wider geographical region,
including Hungary, Serbia and Bosnia and
Herzegovina.*®

The Sopot culture

The Sopot culture is a representative of a
classic Neolithic agricultural economy.*® It
developed on the foundations of the Star¢evo
culture under strong influence from the cir-
cle of the Vinca culture, and covered most of
northern Croatia during the middle and late
Neolithic. The populations of the Sopot cul-
ture settled in valleys, often marshy areas,
and always in the vicinity of water supplies.®
The settlements are constructed mostly in
valleys and have no fortification, with pit-like
and aboveground dwellings, which means
they were of seasonal character. They could
have been used for extensive agriculture and
exploitation of other natural resources in the
area.’! The basis of the Sopot economy must
have been agriculture, i.e. farming.®

Plant remains from Ivandvor-Suma Gaj (Ta-
ble 2) include mostly grain (emmer, einkorn
and barley), as well as pulses (lentil and un-
determinable pulses), meaning four of the
eight ‘founding crops’. These finds point to
the continued use of the founding crops in the
region from early- to middle-Neolithic times.
The widening spectrum of cereals could in-
dicate an influx of new species, probably
introduced to the region by trade and/or ex-

6 Reed 2014a, 1, 6.
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Biljni ostaci s lokaliteta Ivandvor-Suma
Gaj (tablica 2) uglavnom ukljucuju Zzita-
rice (dvozrna pSenica, jednozrna pSeni-
ca 1 jecam), kao i mahunarke (le¢a i ne-
odredive mahunarke), odnosno cetiri od
osam zacetnickih usjeva. Nalazi ukazuju
na kontinuirano korisStenje zacetnickih
usjeva u regiji od ranog do kasnog neo-
litika. Sve $iri spektar zitarica mogao bi
ukazivati na priljev novih vrsta koje su
u regiju vjerojatno dosle trgovackim i/ili
mrezama razmjene, a ujedno oznacavaju
1 mogucu potrebu za novim sustavima ze-
mljoradnje koji bi bili potrebni za uzgaja-
nje ovih usjeva.®® Promjene se ne reflek-
tiraju na strukturu prethodno spomenutih
staréevackih i sopotskih naselja.®

O kori$tenju i1 obradi zitarica na lokalite-
tu Ivandvor-Suma Gaj svjedoée i nalazi
Zrvnjeva, rastiraca, te bruseva. Pronadeno
je pet zrvnjeva koji potjecu iz razli¢itih
stratigrafskih jedinica. Jedan Zrvanj po-
tjece iz stratigrafske jedinice 41, koja je
datirana u razdoblje sopotske kulture, i
u kojoj su pronadeni biljni ostaci (zrnje,
mekinje, neodredivo). Osim Zrvnjeva, na
lokalitetu su pronadena i dva rastiraca.
Jedan od njih potjece iz stratigrafske jedi-
nice 263 koja datira iz razdoblja sopotske
kulture i u kojoj su pronadeni biljni ostaci
(zrnje, mekinje, neodredivo). Na lokalite-
tu su pronadena dva brusa uz koje nisu
pronadent biljni ostaci. Jedan je pronaden
u stratigrafskoj jedinici 149 (posebni na-
laz 20), a drugi u 267 (posebni nalaz 59).
Iako brusevi ne dokazuju koristenje zita-
rica, vazan su dio Zetelackog alata i mogu
posluziti kao indirektan dokaz ratarskih
aktivnosti. Osim ovih nalaza, na intenziv-
nu upotrebu biljaka ukazuju i1 nalazi sjaja
srpa na tri lomljene liticke rukotvorine
pronadene na lokalitetu.®

0 Reed 2014a, 4.
64 Balen 2007, 27-29; Balen 2007a, 14-16.
% Balen et al. 2009b, 32.

change networks, and, hence, possibly new
agricultural systems which would have been
necessary for the production of these crops.®
These changes are, however, not reflected in
the structure of the settlements at the afore-
mentioned Star¢evo and Sopot sites.*

The use and processing of cereals at [vandvor-
Suma Gaj is additionally attested to by finds
of grindstones, sickles and whetstones. Five
grindstones were found in different strati-
graphic units. One of them was found in
stratigraphic unit 41, which was dated to
the period of the Sopot culture, and which
yielded remains of cereals, bran and undeter-
minable plants. Apart from grindstones, two
handstones were also found. One was found
in stratigraphic unit 263, which was dated to
the Sopot culture and which yielded remains
of cereals, bran and undeterminable plants.
Two whetstones were also found at the site,
one of them in stratigraphic unit 149 (special
find 20), and one in 267 (special find 59).
Although whetstones do not in themselves
prove plants were processed, they are an im-
portant part of a farmer’s tool kit and can be
considered an indirect proof of agricultural
activities, most likely in the proximity of the
settlement. Along with these finds, specific
shine was established on three chipped stone
tools, which further proves that plants were
processed at the site.%

0 Reed 2014a, 4.
¢ Balen 2007, 27-29; Balen 2007a, 14-16.
% Balen et al. 2009b, 32.
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Lasinjska kultura

Lasinjska kultura razmjerno je Siroko ra-
sprostranjena — obuhvaca podrucje Hr-
vatske od Vucedola u isto¢noj Slavoniji
do Josipdola u Ogulinsko-plas¢anskoj
zavali, sjevernu Bosnu, Sloveniju, Sta-
jersku 1 Korusku u Austriji te madarsku
Transdanubiju.®® Periodizacija srednjeg
eneolitika 1 njegova prijelaza na kasni na
prostoru sjeverne Hrvatske, temeljena na
novim 14C datumima, lasinjsku bi kultu-
ru smjestila u razdoblje izmedu 4300. 1
3800. pr. Kr.®” Ekonomija lasinjske kultu-
re tradicionalno je smatrana stocarskom,
zahtijevaju¢i laku pokretljivost popula-
cije, Sto je rezultiralo priliéno kratkim
prebivanjem na jednome mjestu. Vecina
istrazenih lasinjskih naselja nam 1 poka-
zuje takvu sliku; naime, Cesto je rije¢ o
jednoslojnim naseljima s tankim kultur-
nim slojem.%® Iako pripada razdoblju ba-
krenoga doba, lasinjsku kulturu odlikuje
nacin zivota inace karakteristi¢an za mla-
de kameno doba. Na lokalitetu Pajtenica-
Velike Livade pronadena su tri bakrena
artefakta, a nalazi su zasad prvi na pro-
storu Hrvatske koji se mogu pripisati no-
siteljima lasinjske kulture.®

Biljni ostaci s lokaliteta Pajtenica-Velike
Livade 1 Jurjevac-Stara Vodenica (tablice
3, 4) uglavnom su u kategoriji »neodre-
divo, ali ostaci Zitarica ukljucuju je¢am,
jednozrnu psSenicu, dvozrnu psSenicu, vr-
ste poznate u regiji od ranog neolitika,
a pronadeni su i ostaci drijena, Sljive, 1
trave koja nalikuje bro¢iki, $to pokazuje
da je populacija iskoriStavala lokalno do-
stupne divlje resurse. Oba lokaliteta ukla-
paju se u Siru sliku ekonomije lasinjske
kulture jer je rije¢ o istom tipu naselja’™ i
na oba su pronadeni ostaci zitarica koje se

% Dimitrijevi¢ 1979, 139, 140.

%7 Balen 2008a, 23.

%8 Balen 1998, 14.

% Balen 2007, 28.

70 Balen 2007, 27-29; Balen 2007a, 14-16.

The Lasinja culture

The Lasinja culture is widely spread — it cov-
ers the area between Vucedol in eastern Croa-
tia and Josipdol in the Ogulin basin, north-
ern Bosnia, Slovenia, Styria and Carinthia
in Austria and Hungary.®® The chronology of
the middle and the transition to the late Cop-
per Age in northern Croatia is based on new
radiocarbon dates, and places the Lasinja
culture in the period between 4300 and 3800
BC.%" Traditionally, the economy of the Las-
inja population is said to have been based on
cattle-breeding, which required undemand-
ing mobility, resulting in short stays in one
area, as suggested by most excavated Lasinja
sites: the settlements often have only one thin
cultural layer.® Although it is ascribed to
the Copper Age, the Lasinja culture shows a
more Neolithic way of life. At Pajtenica-Ve-
like Livade, three copper objects were found,
and so far these are the only copper finds in
Croatia which can be ascribed to the Lasinja
culture.®’

Plant remains from Pajtenica-Velike Livade
and Jurjevac-Stara Vodenica (Tables 3 and 4)
fall, for the most part, in the indeterminable
category, but grain remains include barley,
einkorn, emmer, species known in the region
since the early Neolithic, as well as remains
of cornelian cherry, plum, and a weed re-
sembling lady’s bedstraw, showing that the
population exploited locally available wild
resources. Both sites fit into the wider pic-
ture of the Lasinja culture when it comes to
the economy, seeing as they are of the same
settlement type’ and that they yielded grain
remains (various types of wheat and barley)
typically associated with the Lasinja culture.
Fruit remains from Jurjevac-Stara Vodenica
include, apart from the standard remains of
cornelian cherry, remains of a plant compa-
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tipicno pojavljuju u kontekstu lasinjske
kulture (razli¢ite vrste pSenice 1 jeCam).
Biljni ostaci vocéa s lokaliteta Jurjevac-
Stara Vodenica ukljucuju, osim standar-
dnog nalaza ostataka drijena, i ostatke
biljke usporedive s vrstom §ljive. Broc¢ika
je pronadena na lokalitetu Pajtenica-Veli-
ke Livade. Radi se o biljci koja Cesto raste
uz nasade pSenice i ¢iji su plodovi jestivi.
To bi moglo znaciti da je lasinjska popu-
lacija 1 ovu biljku koristila u svakodnev-
noj prehrani. Sve ustanovljene vrste trava
rastu uz kultivirane Zitarice i dozrijevaju
u isto vrijeme godine, Sto je posebno vaz-
no u kontekstu lasinjske kulture jer su-
gerira da se populacija nije mogla baviti
samo transhumantnim stoc¢arstvom, kako
se tradicionalno smatra.”! Barem dio la-
sinjske populacije morao je Zivjeti u du-
gotrajnijim naseljima kako bi se brinuo
za usjeve tijekom cijele godine, a cemu
u prilog govori i sve veci broj nadzemnih
objekata pronadenih na novoistrazivanim
lokalitetima lasinjske kulture.”

O koristenju 1 obradi zitarica na lokali-
tetu Pajtenica-Velike Livade svjedoce
1 nalazi Zrvnjeva te brusa. Pronadeno je
sedam Zrvnjeva datiranih u razdoblje la-
sinjske kulture. Svi nalazi Zrvnjeva potje-
¢u iz stratigrafskih jedinica u kojima su
pronadeni biljni ostaci (zrnje, trave, neo-
dredivo). Nalazi potjecu iz stratigrafskih
jedinica 6 (posebni nalaz 12), 14 (posebni
nalazi 36, 37, 41142), 133 (posebni nalaz
48) 1 8 (posebni nalaz 56). Brus je pro-
naden u stratigrafskoj jedinici 8 (posebni
nalaz 54), koja je pripisana lasinjskoj kul-
turi 1 u kojoj su pronadeni biljni ostaci.
Brus je vazan dio Zetelacke opreme te do-
prinosi spoznajama o koristenju Zitarica u
lasinjskom kontekstu na ovome lokalite-
tu. Davor Spoljar trenutaéno provodi ana-
lizu litickog materijala s lokaliteta Pajte-

! Dimitrijevi¢ 1979, 146; Homen 1990, 54;
Markovi¢ 1994, 39; Balen 1998, 14.
72 Balen 2010, 39.

rable to the species of plum. Lady’s bedstraw
was found at Pajtenica-Velike Livade. It is a
plant which often appears as a weed in wheat
fields, but the fruits of which are edible. This
could mean that the Lasinja population at the
site used it in its everyday diet. All the es-
tablished weeds grow alongside cultivated
cereals and ripen at the same time of the year,
which is especially important in the context
of the Lasinja culture because it suggests that
the population could not have practised only
transhumant cattle-breeding, as had been
traditionally suggested.”’ At least a portion
of the Lasinja population must have lived in
permanent settlements in order to take care of
the crops during the whole year, as attested to
by the increasing number of aboveground fa-
cilities found at newly-excavated sites dated
to the Lasinja culture.”

The use and processing of plants at Pajten-
ica-Velike Livade is further attested to by
finds of grindstones and whetstones. Seven
grindstones which can be dated to the Las-
inja culture were found, and all of them in
stratigraphic units which also yielded plant
remains (cereals, weeds, undeterminable).
They were found in stratigraphic units 6 (spe-
cial find 12), 14 (special finds 36, 37, 41 and
42), 133 (special find 48) and 8 (special find
56). A whetstone was found in stratigraphic
unit 8 (special find 54), which yielded plant
remains and was ascribed to the Lasinja cul-
ture. The whetstone is an important part of
a farmer’s tool kit and, hence, contributes to
our knowledge about the use of cereals in the
context of the Lasinja culture at the site. Da-
vor Spoljar conducted an analysis of chipped
stone tools from Pajtenica-Velike Livade, and
found specific shine on nine artefacts, prov-
ing they were used for extensive plant cutting.
Fifty-two artefacts showed further evidence
of use, and another 20 displayed traces of be-
ing used extensively for plant processing.”
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nica-Velike Livade, kojom je ustanovio
da devet komada lomljene litike pokazuje
karakteristian sjaj srpa koji nastaje zbog
intenzivnog rezanja biljaka, da se na 52
komada vide tragovi koriStenja te da su
specifi¢ni tragovi upotrebe oruda vidljivi
na 20 komada.” Ovi su tragovi dodatan
dokaz procesuiranja zitarica u lasinjskom
kontekstu, na lokalitetu Pajtenica-Velike
Livade.

Koristenje 1 procesuiranje biljaka na lo-
kalitetu Jurjevac-Stara Vodenica doka-
zuje 1 nalaz Zrvnja. lako nalaz nije bio
u asocijaciji s biljnim ostacima, njegova
je namjena jasna. Zrvanj je pronaden u
stratigrafskoj jedinici 200 (posebni nalaz
10), a dokazuje da su se biljke, vjerojatno
zitarice, obradivale na samom lokalitetu.
Davor Spoljar trenutaéno provodi analizu
kamenih oruda s lokaliteta Jurjevac-Stara
Vodenica 1 ustanovio je da se tragovi sja-
ja srpa, za koje se smatra da nastaju kao
posljedica intenzivnog koristenja oruda
pri rezanju biljaka, pojavljuju na dvije
rukotvorine. Iskrzanost ruba ustanovio
je na devet rukotvorina, dok su specifi¢ni
tragovi upotrebe, tzv. ogrebotine koje na-
staju rezanjem biljaka, zabiljeZene na pet
rukotvorina.™ Jurjevac-Stara Vodenica jedi-
ni je lokalitet na kojem su pronadeni ostaci
biljke usporedive s vrstom §ljive $to, iako se
radi o malom uzorku, sugerira da je lasinj-
ska populacija na ovome lokalitetu koristila
1 tu biljku u prehrani. Vazno je istaknuti da
je rije¢ o divljoj vrsti, Sto znaci da se prehra-
na populacije nije temeljila samo na kultivi-
ranim biljkama. Zanimljivo je i to da su svi
ostaci voca pronadeni u istoj stratigrafskoj
jedinici - 147.

Vazno je istaknuti ¢injenicu da se spek-
tar koriStenih biljaka, kako kultiviranih
tako 1 divljih, samo neznatno povecava u
usporedbi s drugim ranijim 1 istovreme-

3 Usmeno priopcenje.
7 Usmeno priopcenje.

These traces can be seen as indirect proof of
plant processing Pajtenica-Velike Livade.

The use and processing of plants at Jurjevac-
Stara Vodenica is additionally attested to by a
grindstone. Although it was not found in as-
sociation with plant remains, its intended use
is clear. It was found in stratigraphic unit 200
(special find 10) and proves that plants, most
likely cereals, were processed at the site. Da-
vor Spoljar conducted an analysis of chipped
stone tools from Jurjevac-Stara Vodenica and
found specific shine, proving plant cutting,
on two artefacts. He also found edge chipping
on nine artefacts and specific traces left by
plant processing on another five.” Jurjevac-
Stara Vodenica is the only site which yielded
remains comparable to the species of plum,
which suggests, although the sample is very
small, that the Lasinja population at this site
used that plant in their diet. It is important
to note that this is a wild plant, which means
that the population’s diet was not based sole-
ly on cultivated plants. It is also interesting
that all fruit remains were found in the same
stratigraphic unit: 147.

It is important to highlight the fact that the
spectrum of used plants, both cultivated and
wild, widens only slightly in comparison
with other sites and established cultural oc-
currences, both earlier and contemporary.
Other archaeological finds also do not differ
greatly from those found at other sites in the
Pakovo region, which suggests that the pop-
ulation did not undergo a sudden change in
its economy in the sense of shifting from in-
tensive to extensive cultivation (which would
require a much larger occupational area and
mobility), as traditionally suggested.

74 Verbal account.
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nim lokalitetima te utvrdenim kulturnim
pojavama. Ni ostali se arheoloski nalazi
znatno ne razlikuju od onih na drugim
lokalitetima Pakovstine, §to sugerira da
populacija nije dozivjela tradicionalno
predlaganu naglu promjenu u ekonomiji
u smislu prijelaza s intenzivne na eksten-
zivnu zemljoradnju (koja bi zahtijevala
mnogo vece podrucje za zivot i vecu mo-
bilnost).

Kostola¢ka kultura

Kostolacka kultura je kasnoeneoliticka
manifestacija koju stilski karakterizira
nacin ukrasavanja keramike — brazdasto
urezivanje i ubadanje, a rasprostire se na
podrucju Karpatske kotline, na dijelovi-
ma sredi$njeg i sjevernog Balkana i ru-
munjskog Podunavlja.” Kao samostalna
pojava, u arheoloskoj literaturi pojavljuje
se od 1953. godine, a sva poznata naselja
podignuta su uz vece ili manje vodotoko-
ve koji suzadovoljavali osnovne uvjete za
zivot,’ §to je slucaj i s nalazistem Pako-
vo-Franjevac. Od svakodnevnih uporab-
nih predmeta na Franjevcu su pronadeni
keramicki prsljenci za vretena i kalemovi
te vec¢i utezi kruznoga ili piramidalnog
oblika. Kostana 1 kamena produkcija po-
kazuje standardne odlike. Zastupljena je
lomljena litika: jezgre, sjeCiva, grebala,
strugala, odbojci 1 krhotine te gla¢ana ka-
mena oruda. Zastupljena su i koStana Sila
koja su vjerojatno sluzila za ukraSavanje
keramike. Na nalaziStu je pronadeno Sest
bakrenih predmeta, uglavnom S$ila, 1 je-
dan ulomak moguceg bodeza.”’

Nalazi biljnih ostataka s lokaliteta Pako-
vo-Franjevac uklapaju se u standardnu
sliku eneoliticke ekonomije srednje i ju-
goisto¢ne Europe, odnosno na lokalitetu

75 Tasi¢ 1979, 235, 237.
76 Balen 2002, 35.
77 Balen 2008, 11.

The Kostolac culture

The Kostolac culture is a late Copper Age
manifestation stylistically characterized by
decorations on pottery — furrowing and im-
pressing — and which covers the Carpathian
basin, parts of the central and northern Bal-
kans and the Rumanian Danubian region.”
As a separate occurrence in archaeologi-
cal writing, it first appeared in 1953, and
all known settlements are situated on raised
positions near rivers or streams which could
satisfy basic needs.’”® This is also the case
with Pakovo-Franjevac. Many everyday ob-
jects were found at the site, one of the big-
gest settlements of its type in the region, in-
cluding whorls, spindles and bigger round or
pyramidal weights. Bone and stone artefacts
are typical of the period. Some chipped stone
tools were found as well: cores, blades, end-
scrapers, side-scrapers, flakes and shards, as
were polished stone implements. Bone awls
were also found, which were probably used
for decorating pottery. Six copper objects
were found, mostly awls, and one possible
dagger fragment.”’

Finds of plant remains from Dakovo-
Franjevac fit into the standard picture of the
Copper Age economy in central and south-
eastern Europe, meaning that the site yield-
ed plant remains which have been found at
other sites, e.g. at Pajtenica-Velike Livade
and Jurjevac-Stara Vodenica which are in
the same region and are dated to the Copper-
Age Lasinja culture. This is the site with the
widest spectrum of established plant remains
in all analysed categories, and the only site
which yielded oil-plant remains, which sug-
gests that the diet of the Kostolac population
might have been more complex than that of
older cultural groups established in the same
region. However, this might also be due to
the fact that the largest number of samples

5 Tasi¢ 1979, 235, 237.
76 Balen 2002, 35.
77 Balen 2008, 11.
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su pronadene biljke kojih ima i na drugim
lokalitetima, primjerice Pajtenica-Velike
Livade i Jurjevac-Stara Vodenica koji se
nalaze u istoj regiji i datirani su u raz-
doblje eneoliticke lasinjske kulture. Na
ovom je lokalitetu utvrden najSiri spektar
biljnih ostataka u svim analiziranim ka-
tegorijama 1 jedini lokalitet na kojem su
pronadene uljarice, Sto ukazuje na mo-
gucnost da je prehrana kostolacke popu-
lacije mogla biti slozenija od one starijih
kulturnih grupa u regiji. Ipak, ovakva situ-
acija moze biti posljedica Cinjenice da je s
ovog lokaliteta uzet najveci broj uzoraka
ili toga da su uzorci mogli biti najbolje
o¢uvani. Zitarice tvore veéinu utvrdenih
biljnih ostataka, a uklju¢uju jednozrnu
pSenicu, dvozrnu pSenicu, jeCam, obic-
nu psenicu i proso. Ostaci voéa ukljucu-
ju drijen, koji je pronaden i u lasinjskim
kontekstima, te bazgu, ljoskavac i mali-
nu. Na lokalitetu je pronadeno i petnaest
divljih vrsta trava (kukolj, ovsik, grab,
pepeljuga, brocika, velike trave, male
trave, ljulj, macica, oStrik, zeleni muhar,
mahunarke sitnog sjemena, pomoc¢nice i
dubcac). Vjerojatno su najvazniji ostaci
biljke pepeljuge, vrste koja se povezuje s
proljetnom sjetvom.” Ostaci mahunarki
ukljucuju grahor, lecu i1 graSak. Uljarice
su predstavljene nalazom lana.

Osim biljnih vrsta, nalazi s lokaliteta upu-
¢uju na skupljanje i drugih vrsta hrane iz
prirode. Ostaci pcelinjeg voska u amfori
iz Franjevca pokazuju da je kostolacka
populacija koristila med, ali ne moze se
sasvim sigurno govoriti o drzanju meda
u amforama jer se nalaz voska moze tu-
maciti 1 premazivanjem stijenki posuda
radi neporoznosti. Pretpostavlja se da je
kostolacka populacija do meda dolazi-
la sakupljanjem iz prirode, odnosno iz
obliznjih Suma (tzv. honeyhunting).” O
koriStenju 1 obradi Zitarica na lokalitetu

8 Bogaard, Jones, Charles 2005, 505.
7 Balen 2010, 102.

was taken from this site and that the sam-
ples might have been better preserved. Grain
makes up most of the established plant re-
mains, and includes einkorn, emmer, barley,
bread wheat and millet. Fruit remains include
cornelian cherry, which was also found in the
Lasinja culture, as well as danewort, Chinese
lantern and raspberry. A total of fifteen dif-
ferent types of wild weeds were found at the
site (corncockle, bromus, hornbeam, white
goosefoot, lady’s bedstraw, large grasses,
small grasses, ryegrass, catstail, birdgrass,
green foxtail, small seeded legumes, night-
shades and teucrium). Perhaps the most im-
portant are the remains of white goosefoot,
a plant associated with spring-sowing of
crops.’”® Remains of pulses include grass pea,
lentil and pea. Oil plants are represented by a
find of flax.

Besides plant remains, finds from the site
point to the collecting of other types of food.
Honeybee wax was found in an amphora
from Pakovo-Franjevac, which may suggest
that the Kostolac population used honey, but
it cannot be ascertained that it was kept in
amphorae, because the wax could have been
used as a means to make the pottery nonpo-
rous. It is assumed that the Kostolac popula-
tion gathered honey from nature, that is, from
the nearby forests (so-called honeyhunting).”
The use and processing of plants at Pakovo-
Franjevac is additionally attested to by finds
of grindstones and handstones. Nine grind-
stones were found, five from stratigraphic
unit 160 (special finds 43, 123, 146,219, 242),
which was dated to the Kostolac culture, and
in which plant remains were found (cereals,
bran, pulses, fruit, weeds, undeterminable).
Two handstones were also found, one of them
from the same stratigraphic unit, 160 (special
find 11), and the other from stratigraphic unit
249 (special find 80). Both units were dated to
the Kostolac culture and also contained plant
remains. The use of plants is additionally at-

8 Bogaard, Jones, Charles 2005, 505.
7 Balen 2010, 102.
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bakovo-Franjevac svjedoce i nalazi zrv-
njeva te rastiraca. Pronadeno je devet zrv-
njeva, od kojih pet potjece iz stratigrafske
jedinice 160 (posebni nalazi 43, 123, 146,
219, 242) koja je datirana u razdoblje ko-
stolacke kulture 1 u kojoj su pronadeni
biljni ostaci (zrnje, mekinje, zrna mahu-
narki, voce, trave, neodredivo). Pronade-
na su i dva rastiraca. Jedan od njih tako-
der potjeCe iz stratigrafske jedinice 160
(posebni nalaz 11), a drugi iz stratigrafske
jedinice 249 (posebni nalaz 80). Obje je-
dinice su iz kostolackog vremena, a u nji-
ma su pronadeni i biljni ostaci. Koriste-
nje biljaka dodatno dokazuju nalazi sjaja
srpa na lomljenim litickim orudima. Maja
Bunci¢ je analizom utvrdila da je sjaj srpa
vidljiv na 161 sjecivu, odnosno njihovim
ulomcima, §to iznosi 28,8% od ukupno
pronadenih.®® Osim Zrvnjeva i rastiraca,
na lokalitetu je pronadeno Sest bruseva
od kojih su dva iz kostolackih konteksta
u kojima su pronadeni biljni ostaci. Radi
se o nalazima iz stratigrafske jedinice 638
(posebni nalaz 89) i iz stratigrafske jedi-
nice 160 (posebni nalaz 121).

Zakljucna razmatranja

Nakon usporedbe biljnih ostataka prona-
denih na sva Cetiri lokaliteta, odredene su
generalne tendencije u koristenju i uzga-
janju biljaka tijekom neolitika 1 eneolitika
na prostoru Pakovstine. Proizvodnja hra-
ne na prostoru Hrvatske, koja je na kraju
postavila temelje neoliticke ekonomije 1
omogucila njezino Sirenje, pocela je kul-
tivacijom navedenih zacetnickih usjeva,®!
prije svega, kako pokazuju najranija nala-
ziSta star¢evacke kulture, pSenice 1 jeCma.
Na neoliti¢kim star¢evackim i sopotskim
lokalitetima Pajtenica-Velike Livade i
Ivandvor-Suma Gaj, pronadene su jed-
nozrna pSenica, dvozrna pSenica, jeCam
1 leca, Cetiri od Zoharyjevih osam zacet-

80 Bung¢i¢ 2011.
81 Zohary 1996.

tested to by specific shine found on chipped
stone tools. Maja Bunci¢ has established this
kind of shine on 161 blades and blade frag-
ments, which is 28.8% of the total number.%
Apart from grindstones and handstones, six
whetstones were found, two from Kostolac
contexts which also yielded plant remains.
The whetstones were found in stratigraphic
units 638 (special find 89) and 160 (special
find 121).

Concluding remarks

Plant remains obtained from all four sites
were compared, and general tendencies in
using and growing plants during the Neo-
lithic and the Copper Age in the DPakovo
region were determined. The production of
food on Croatian territory, which ultimately
set the basis of the Neolithic economy and
enabled it to spread, started with the cultiva-
tion of the above-mentioned eight ‘found-
ing crops’®' — primarily, as the earliest sites
of the Starevo culture show, wheat and
barley. At the Neolithic Star¢evo and Sopot
culture sites of Pajtenica-Velike Livade and
Ivandvor-Suma Gaj, einkorn, emmer, barley
and lentil were found: four of Zohary’s eight
‘founding crops’. Wild weeds and fruits were

80 Bungéi¢ 2011.
81 Zohary 1996.
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nickih usjeva. Na ovim lokalitetima nisu
pronadene divlje trave i voce. To ne znaci
da su to bile jedine uzgajane biljke i da
divlji resursi nisu iskoristavani, kao Sto
pokazuju i nalazi s drugih rano- i srednje-
neolitickih lokaliteta u regiji, gdje su pro-
nadene razliCite vrste trava i voéa.®

Situacija se malo mijenja dolaskom ba-
krenog doba koje je u ovom radu pred-
stavljeno nalazima s lokaliteta Pajtenica-
Velike Livade, Jurjevac-Stara Vodenica i
bakovo-Franjevac. Ondje je pronadeno
Sest od osam Zoharyjevih zacetnickih
usjeva: dvozrna pSenica, jednozrna pSe-
nica, jeCam, graSak, le¢a i lan. Spektar
voca, mahunarki i trava takoder se znatno
prosiruje.

Vidljiv je kontinuitet u koriStenju zitarica,
osobito jednozrne pSenice, dvozrne pSe-
nice i jeCma, kao i u koristenju mahunarki
1 trava, i1 to od ranog neolitika do kasnog
eneolitika, §to ukazuje na postojanje »au-
tohtone biocenoze«, odnosno, ostatke
lokalno uzgajanih zitarica i trava koje
obi¢no rastu uz njih.* Razlike, s obzirom
na kulturnu atribuciju lokaliteta, oceki-
vane su, a pokazuju da se broj kultivira-
nih vrsta povecava s vremenom, §to pak
pokazuje da su se ti zemljoradnici znali
prilagoditi klimatskim promjenama koje
su se dogodile na prijelazu iz neolitika
u eneolitik te da su znali kako profitirati
od novonastale situacije. S vremenom se
povecava 1 broj divljih vrsta, §to je oso-
bito vazno u kontekstu ovdje najmlade,
kostolacke kulture na lokalitetu Pakovo-
Franjevac. Iznimno su vazni ostaci biljke
pepeljuge koja se povezuje s proljetnom
sjetvom Zzitarica i intenzivnom zemljorad-
njom malih razmjera,* §to pak ukazuje na
potrebu za stalnim, trajnim naseljima. U
usporedbi sa susjednim regijama,* ana-

82 Reed 2012; Reed 2014; Reed 2014a.
8 Gyulai, Rudner, Chapman 2010, 304.
8 Bogaard, Jones, Charles 2005, 505-506.
8 Reed 2012; Reed 2014; Reed 2014a.

not found in the samples taken at these sites.
This does not, however, mean that these were
the only cultivated plants in use, and that wild
resources were not exploited, as attested to by
finds from other early and middle Neolithic
sites in the region, where different types of
weeds and fruit were found.®

The situation changes slightly in the Cop-
per Age, represented in this paper by finds
from Pajtenica-Velike Livade, Jurjevac-Stara
Vodenica and Pakovo-Franjevac, where six
of Zohary’s eight ‘founding crops’ are pre-
sent: emmer, einkorn, barley, pea, lentil, and
flax. The spectrum of fruits, pulses and weeds
also increases significantly.

A continuity is seen in the use of cereals, es-
pecially einkorn, emmer and barley, as well
as in the use of pulses and weeds, from the
early Neolithic to the late Copper Age. This
points to the existence of ‘autochthonous bio-
cenosis’, that is, the remains of locally culti-
vated cereals and weeds which normally ap-
pear with them.?® Differences with regard to
cultural attribution of the sites are expected
and show that the number of cultivated spe-
cies increases over time, which shows that
these farmers knew how to adjust to the cli-
mate change noted at the transition between
the Neolithic and the Copper Age, and that
they were able to benefit from the newly-
formed situation. The number of wild species
also increases over time, which is especially
important in the most recent context pre-
sented here, the Kostolac culture at Pakovo-
Franjevac. Remains of white goosefoot are
especially important, as the plant belongs to
a class of weeds associated with spring-sown
cereals and small-scale intensive/garden cul-
tivation® and implying a need for permanent,
long-term, settlements. In comparison to
neighbouring regions,® the analysed sites fit
a wider image of the Neolithic and Copper

82 Reed 2012; Reed 2014; Reed 2014a.
8 Gyulai, Rudner, Chapman 2010, 304.
8 Bogaard, Jones, Charles 2005, 505-506.
8 Reed 2012; Reed 2014; Reed 2014a.



34 ANA PUKIC: Biljni ostaci s Getiri novoistrazivana lokaliteta Pakovtine, VAMZ, 3. s., XLVII (2014)

lizirani se lokaliteti uklapaju u Siru sliku
neoliticke 1 eneoliticke ekonomije, odno-
sno, kontekst sedentarnih populacija koje
uzgajaju 1 obraduju hranu u blizini ili u
naseljima, na $to ukazuju, osim biljnih
ostataka, 1 nalazi velikih keramickih po-
suda, Zrvnjeva 1 rastiraca, kao 1 lomljena
litika s tragovima rezanja biljaka.

Age economy, that is, a context of sedentary
populations which grow and process food
near or at the site, as attested to by finds, in
addition to plant remains, of big pottery ves-
sels, grindstones and handstones, as well as
chipped stone tools with plant-cutting marks.
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