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The article provides a survey of carbonised seed finds in south and central
Sweden which can be attributed to the Swedish Bronze Age, 1800—500
B.C. This period must be considered one of the most dynamic with regard
to prehistoric agriculture. The material has been collected at prehistoric
dwelling sites and largely consists of household refuse. During the Early
Bronze Age agriculture was based on speltoid wheat's and naked barley.
Around 1000 B.C. the speltoid wheats and the naked barley decline
strongly, while hulled barley takes over as the most important crop. This
shift in the choice of crop indicates the introduction of agricultural
fertilization and systems with permanent, manured fields.
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INTRODUCTION
The aim of the article is to summarise the
archaeobotanical research results of recent
years concerning the Bronze Age, 1800—500
B.C. in south and central Sweden. The geo-
graphical area of research stretches from the

province of Scania to the province of Uppland

(fig. la).
Research on the Scandinavian Bronze Age

economy has been rather single-minded. One
theory which has gained considerable ground

suggests that the Bronze Age economy was
based on herds of cattle which grazed on the

increasingly extensive grassy areas. The large
herds of cattle caused serious erosion of the
land as well as the development of heaths.
Agriculture is often seen as a complement to
cattle breeding without deeper consideration
for the character of the agriculture. It is now
much more difficult to determine whether one
form of husbandry was more important than

the other, though one thing is clear; namely,
that Bronze Age agriculture was in a very
expansive and dynamic phase. Bronze Age
farmers were ski l l ed, and they culti vated more
varied crops than their Neolithic predecessors.
They also devised a system with permanent
manured fields and developed implements
such as the sickle of metal and the ard.

A system of agriculture developed during
the Bronze Age which remained substantially
unaltered for almost 1000years and which may
be viewed as the basi» of modern agriculture.

MATERIALS AND METHODS
The article deals with carbonised botanical
remains found at archaeological settlements
from the Bronze Age, 1800—500 B.C. The
carbonised material has been removed from
the soil samples by flotation in water.

The carbonised material consists primarily
of household refuse deriving from the prepa-
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ration of various kinds of foodstuffs, for

exampel from roasting or drying processes.
Two important factors operate so that house-

hold refuse can provide a relatively representa-

tive picture of the kinds of cereals cultivated

and consumed at the settlements. Firstly, seeds

from the various types of cereal have an equal

chance ofbeing carbonised, and secondly, this

type of material has often been deposited for a

lengthy period of time and may therefore

consist of a large number of harvests (Engel-
mark 1992; Engelmark k Viklund 1990).As

the deposit occurs over a number of years and

harvests, the variations in cultivation between

the different years are reflected in the carbon-

ised material. We obtain a more complete

picture of agriculture even if the annual varia-

tions of planting sequences cannot be traced in

this type of material. Finds of seed stores are

more suitable for the study of planting

sequence (Engelmark & Viklund 1990).
Depositions of ritual character or grain

stores have not been included in the figures in

this article. A discussion on the ritual reposi-

tioning of carbonised grains in postholes has

emerged during the last years. I don't believe

in this theory even if some exceptions may

occur. Large amounts of carbonised grains in a
single posthole in a house cannot generally be

regarded as ritual behaviour. A more plausible

explanation is that this kind of find comes
from storage in the house, for example, grains

in a pottery vessel. We must keep in mind that

a large quantity of seeds, say 3000 grains,

Fig. la. Geograpie map svith attalysed frites from the Early Brott~e Age.
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corresponds to a very small volume (less than

0. 1 litre). The probability of several hundreds

of thousand of grains from a storage ending up

in a posthole after a major fire (or a minor fire

during food preparation), is probably substan-

tial.
The results of these compilations make it

appropriate to divide the Bronze Age into two

periods of time, an Early period extending from

1800B.C. to about 1000B.C., and a Late period

extending from about 1000 B.C. to 500 B.C.

THE EARLY BRONZE AGE
The carbonised seed material from the Early
Bronze Age is meagre. The problem is that we

find few settlements from this period, and

only a few investigations are documented

concerning the period 1800—1200 B.C. The

few buildings and other structures which have

been investigated have usually not been

ravaged by fire, and therefore the number of
carbonised seed finds is small.

Archaeobotanical material from the Early

Bronze Age derives from a total of six settle-

ments (fig. la; Engelmark 1992, 1993; Gus-

tafsson 1993, 1995d, e; Hjelmqvist 1992;
Regnell 1992).A summary of the results indi-

cates that agriculture was based on cultivation

of speltoid wheats (most probably emmer

wheat) and to a lesser extent naked barley.

Hulled barley may have some significance.

Rye brome, Brom us secali nus is found at most

of the Bronze Age settlements and in such

quantity that it was probably culti vated, which

Fig. 1b. Geograpic map zvith analysed sites from tlze Late Btotz. ,e Age.
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is also the case for the Neolithic (Engelmark
1992:370-372).Naked wheat, Tri ti cum aesti vo-

compactum, is only represented in small

quantities and we know little of its signifi-
cance during this period. It was definitely
culti vated, and there are carboni sed seed stores
consisting entirely of naked wheat (Engel-
mark 1993; Gustafsson 1995d).

A completely new crop during the Bronze
Age is gold of pleasure, Catnelina sativa,
which was probably cultivated as an oil plant
as its seeds are very rich in oil (Engelmark
1992).

Yet another crop that appears during this

period is millet, Panicum miiiaceum. It has

only been found at a few locations, but the

circumstances of the finds suggest that it was
introduced in the Early Bronze Age and
became successively more common during
the Late Bronze Age. One exceptional find of
millet must be mentioned: On a dwelling site
in the province of Småland at least 400 seeds
of millet were found in a pit (Sarnäs 1994;
Viklund 1993). This find has been dated to
1880—1530BC.Millet disappears entirely and

rather abruptly during the transition of the

Fig. 2. The distribution of cereal grain r and other
culti vate&l plant seeds in the Earl y and Late Bronze
Ag e.

Late Bronze Age to the Pre-Roman Iron Age,
in about 500 B.C. Oats, Avena satival Ave»a

sp. also appear as individual finds, but in most
instances it is not possible to determine whether

it is cultivated oat, A. apati va or wild oat, A.fatua.
In comparison with Hjelmqvist's survey

of the distribution of grain impressions on

pottery, carbonised plant material shows a
striking similarity (Hjelmqvist 1979). The
emmer wheat is predominant among the

imprints, followed by naked barely and to a
much lesser extent hulled barley.

One further comparison could be relevant
to this study and that is David Robinson's
survey of prehistoric cultivated plants in

Denmark (Robinson 1993). In Denmark the
emmer wheat and naked barley seem to have
had the same significance during the Early
Bronze Age. However, the hulled barley occurs
in quite the same proportions in Denmark as in

Sweden, and this cereal must not have been
important in the Early Bronze Age agriculture.

THE LATE BRONZE AGE
The material from the Late Bronze Age is
much greater than the material from the Early
Bronze Age, as regards the number of cereal
grains and weed seeds. Altogether, material
from nine settlements has been examined (fig
lb; Engelmark 1988, 1992 et al. & 1993;
Gustafsson 1993, 1995 b, c, d, e; Hjelmqvist
1992; Ullén 1995).

The difference compared with the Early
Bronze Age is striking. Hulled barley obtained
a manifestly predominant position, while the

speltoid wheats and naked barely declined
steeply (fig. 2). Oats, naked wheat, rye brome
and gold of pleasure increase in relation to the

previous period. The number of millet seeds
bears the same percentage proportion as in the

previous period, but the number of find loca-
tions is significantly greater.

A new crop which appears during the Late
Bronze Age is flax, Linum usitatissiumum
(Gustafsson 1995a). The number of seeds
found is few and does not have any visible
effect in the diagram in fig. 2. The finds are
nevertheless of great interest as flax seeds are
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rarely preserved in carbonised condition. The
seed contains a high proportion of oil, and if
heated the oil boils and destroys the seed.
Experiments indicate that only 1% of flax
seeds are carbonised to such condition that

they may be identified (Gustafsson 1989).
Consequently we can assume that a single find

of a flax seed actually could, theoretically,

indicate a cultivation of the crop.
Changes within agricultural practice are

not only limited to the choice of crop. Studies

of the weed flora and changes in it, as regards

both time and location, provide important

information concerning the cultivation of the

soil and condition of the fields (Engelmark

1985, 1989; Viklund 1989). Generally there

are no weed seeds from the Early Bronze Age,
but they are abundant during the Late Bronze

Age (Engelmark 1992; Gustafsson 1995d).
The fields during the first half of the period
were undoubtedly not weed-free. The absence

of weed seeds may depend on other factors,
for example harvesting techniques (Behre
1983; Engelmark 1989, 1993;Hi liman 1981;
Reynolds 1981).Two techniques could have

been used: plucking or cutting the ears only.
Both methods render a crop virtually free of
weed seeds (Engelmark 1992:371).During the

Early Bronze Age there were large quantities

of field weeds which may be a result of cutting

the straws immediately above the soil. Conse-

quently some weed seed was also borne with

the harvest from the field to the threshing

place (the settlement).

The change in the weed flora around 1000
B.C. to 800 B.C. suggests that the use of
manure was introduced at this time, at least as

far as the southern part of the investigated area
is concerned (Gustafsson 1995d). Fat hen

(Chenopodi um album) which is a (nitrofilious)

summer annual weed seed with great demands

for nitrogen, was clearly the predominant

weed type. The predominance is most obvious

in the initial phase of manured cultivation but

continues during the Late Bronze Age and

also during the entire Iron Age (fig. 3A).
Somewhat later, about 800 B.C. to 500 B.C.,
the relative proportion of weed species shifts

slightly (fig. 3B).The strong predominance of
fat hen in the later part of the Late Bronze Age
is probably the result of the establishment of
manured culti vation at this very time. It appears

that fat hen predominated most strongly during

the first period when a field was manured and

then declined somewhat in line with changes

in soil chemistry and the advance of other

weeds into the fields. The latter is indicated by

fig. 3B where above all "other" weeds have

increased. Which type of weed that increased

is dependent on the physical condition of the

land.

The increase in weeds coincides in time

with hulled barley becoming the most important

kind of cereal. This can not be a coincidence.
Hulled barley requires significantly more

readily soluble nutriments, particularly nitro-

gen, than speltoid wheats or naked barley and

in order to obtain reasonable yields the fields

Fig. 3. Tl&e percerrtage distribution ofarable &veed seed»from: A. 7000 B C. —800B C.; and B. 800 B C.
—500 B.C.

Current S&uedish Archaeotogy, Vol. 6, l99ö



68 Stefan Gustafsson

must be manured (Engelmark 1992:372;Gus-
tafsson 1997; Viklund 1989). There is no
doubt that the extensive agriculture which
existed during the Neolithic and early part of
the Bronze Age was abandoned during the
middle and later Bronze Age, at least in the
southern part of the investigated area. The
period of the later Bronze Age is characteri sed

by changes in social structure, economy, and

the character of the landscape (Björhem &
Säfvestad 1993; Gustafsson 1995d). The
intensification in the use of the landscape is
clear as well as the intensification in agricul-
tural practice, and the farming system with

permanent, manured fields was established at
this time.

For the Late Bronze Age, we can make the
same comparison with Hakon Hjelmqvist's
survey of impressions of grains and seeds in

pottery as was done for the Early Bronze Age.
There is a tendency among the imprints which
is quite similar to the one in the carbonised

plant material, that is, the hulled barely
increases at the same time as emmer wheat
and naked barley decrease. The increase in

hulled barely among the imprints is not so
large as in the carbonised plant material, and

the emmerwheat and the hulled barley occur
in the same proportions in Hjelmqvist's survey

(Hjelmqvist 1979). One explanation for this
difference between the various types of mate-

rial (impressions and carbonised material) lies
in the fact that the ears of the speltoid wheats

produce more resistant and more easily iden-

tifiable fragments when threshed than does
hulled barley (Engelmark 1992;Engelmark &
Viklund 1990).

The increase in hulled barley during the
Late Bronze Age in Sweden does not have any
correspondence in the plant material from the
Danish Late Bronze Age (Robinson 1993).In
Denmark naked barley is the most dominant
cereal followed by emmer wheat. This domin-

ance of naked barley lasts throughout the Late

Fig. 4. The percentage distribution ofcerealsin grainstores from the Bronze Age in southern and soutlt-
&vestern Ssvedett.
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Bronze Age and in to the Pre-Roman Iron Age.
Naked barley began to decrease in the Roman

Iron Age when hulled barley increased and

took over as the most important cereal.

SEED STORES
Some finds of seed stores should also be
mentioned. There are at least three substantial

finds of carbonised seed dating to the Bronze

Age (fig. 4). The oldest is from 1500 B.C. and

was found at Fosie IV in the province of
Scania. This grain store contained only naked

wheat, a cereal which was probably of little

significance during the Early Bronze Age.
Perhaps it was an exclusive kind of cereal
which was cultivated under special circum-

stances or for a special purpose (Gustafsson
1995d; Rowley-Conwy 1984:109).The seed
store from Tanum contained 10 litres of
carbonised seeds stored in aj ar made of birch-

bark (Gerdin 1992). The sample contained

mostly hulled barley mixed with some naked

barley. Besides these two cereals there were

small quantities of emmer wheat, speltoid

wheat, oat, rye brome, and seeds from juniper,
Juniperus eommunis. The youngest seed store

sample from Skummeslöv consisted of four
litres of carbonised seed. This store was also

dominated by hulled barley but there were

also small amounts of naked barley, oats, rye

brome and flax (Larsson 1993).Further inter-

pretation of these stores lies outside the scope
of this article. Nevertheless they ought to be
mentioned as they contribute to our knowledge

when interpreting the cultivation methods of
individual settlements.

Another interesting find from the Bronze

Age is carbonised stem tubers of oat grass,
Arrehnatherum elatius ssp. bulbosuun (Engel-
mark 1984; Gustafsson 1995a). These stem

tubers are rich in starch and may be compared
to small potatoes.

CONCLUS IONS
This picture of Bronze Age agriculture is

general and there are small local and regional

differences regarding what was grown and

when it was grown. The trend of decline in

speltoid wheats and naked barley in favour of
hulled barley seems absolutely clear, however.

The speltoid wheats and naked barley do not

completely lose their significance, and they

were cultivated in small amounts up into the

Viking Age. Occasional cultivation of these

cereals (at least naked barley) has taken place
even later, in historical time. This cultivation

has not been as important as the cultivation of
hulled barley, but may rather be viewed as a

complement to it, perhaps with a special purpose.

The Bronze Age consequently stands out

as an age of agricultural experimentation, in-

tensification and expansion. But this transfor-

mation of the farming system should not be

regarded as an isolated occurrence, but rather

as a radical change of the whole society which

took place throughout Europe. A general ten-

dency, which clearly can be seen after the fall

of Mycenae around 1200B.C. and onwards, is

a more intensified agriculture aiming at a

surplus production. During this time of conti-

nental changes, similar changes occur in the

Scandinavian archaeological record around

1000/800 —500 B.C. This change is also obvious

in the archaeobotanical record; in the pollen

diagram from south Sweden there is a clear
expansion in the effect on the cultural land-

scape from the later part of the Neolithic to the

transition between the Early and the Late
Bronze Age. During the same time there is a

trend of decline in speltoid wheats and an

increase in the importance of hulled barley.

The increasing number of nitrofilious weeds

indicates nitrogen-rich soils, which is a pre-

requisite if hulled barley would produce an

acceptable yield. This indicates the introduc-

tion of permanent, manured fields, and this

farming system forced the farmers to obtain a

balance between the area of arable field and

fodder-meadows. One result of this transition

was a more restricted land use, which developed

further during the Iron Age.

English revised by Laura Wrang.
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