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14 The expansion of agricultural production in late Iron Age and

Roman Britain

by Marike van der Veen
and Terry O’Connor

Abstract

The late Iron Age and Roman period saw the creation of set-
tlements not primarily tnvolved in agricultural production,
and this development is linked to an expansion of agricul-
ture. We identify several different types of expansion, each
leaving a distinct archaeological imprint. Both the process of
adoption or rejection of new strategies and the choice of strat-
egy are directly influenced by factors such as availability of
land and labour and the social position of the farmer. The
growing regionalisation of the country during the period con-
cerned reflects variations in these factors across the country.
We suggest that the identification and analysis of this
regional diversity should be a key area for research during the
next ten years, and that environmental archaeology needs to
apply an analytical and explanatory approach to this prob-
lem while, at the same time, becoming more embedded within
explanatory frameworks for social change.

Late Iron Age and Roman Britain

The time span considered here is the Iron Age and
Roman period, approximately 500 BC to AD 400.
During this time a number of cultural, sociopolitical,
economic, and, perhaps, demographic changes
occurred, any one of which may have had an impact on
the agricultural systems in operation at that time.
During the Iron Age we see a growing regionalisation of
the country: regional patterns of settlement, social
structure, subsistence strategy, and belief system emerge
(Cunliffe 1991). Some regions are characterised by pop-
ulation nucleation and by a marked stratification of soci-
ety, while others show considerably less change from the
preceding period. Variations in population growth and
pressure, access to resources, and physical distance from
the continent have all been put forward as possible
explanations for this development (Cunliffe 1991;
Darvill 1987). From the late Iron Age, the growth of
long-distance trade and the consequent increase in con-
tact with the Mediterranean world resulted in consider-
able social and economic changes in the south-eastern
part of the country and the growth of major ports and
market centres (oppida). The Roman period is, of
course, primarily characterised by the arrival of an occu-
pying army and by the introduction of a different cul-
tural and socioeconomic system. The latter was a
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gradual process, in part building on the earlier, indige-
nous Iron Age changes in social stratification and settle-
ment pattern, while the burden of the occupying army
fell largely on societies in the northern part of the coun-
try, probably emphasising already existing regional dif-
ferences (Millett 1990). During this period we see the
first appearance of towns and, perhaps, the development
of a money-based market economy (Greene 1986).

Thus, during the period under study we see the cre-
ation of settlements not primarily involved in agricul-
tural production (hillforts, oppida, Roman forts, towns)
and the consequent need for surplus production in the
rural areas in order to feed the people in the new settle-
ments. There is considerable evidence that the density of
settlement and intensity of land use increased around
this time (Cunliffe 1991; Haselgrove 1989), and the evi-
dence for agricultural expansion has been discussed in a
series of syntheses (Grant 1989; Jones 1981; 1984;
1989; 1996; King 1978; 1984; Maliby 1996). Major
regional differences in the degree and rate at which
these changes occurred have been identified (Jones
1984; 1989), and it is recognised that both indigenous
and external factors played a role in the expansion of
agriculture and the adoption of innovations in this
period (Jones 1989; Millett 1990). This is not the place
to describe these developments in detail or to review the
existing evidence; for this the reader is referred to the
synthetic articles mentioned above. Here we aim to dis-
cuss some of the strategies available to farmers intent on
expanding their production, the extent to which we are,
at present, able to recognise these in the archaeological
record, and the areas in which future research may use-
fully be focused.

Agricultural expansion,
intensification, and extensification

Before discussing the options available to farmers
responding to the need for surplus production, it is nec-
essary to define some terms. In the literature: we often
see the use of the term ‘intensification’ of agriculture,
generally meaning the expansion of agriculture. This
term is in some ways unfortunate as, in an agricultural
context, the term ‘intensification’ has a very specific and
far more restricted meaning, denoting the opposite of
extensification. Intensification, in the strict sense, signi-
fies the increase of output per unit area by increasing the
input, whether of labour or of other resources, while
extensification signifies the increase of output per capita
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by increasing the area under cultivation without an asso-
ciated increase in labour or other input. Both strategies
result in a productive increase, but the implications in
terms of land use and resource scheduling are quite dif-
ferent, and so, therefore, is their possible archaeological
imprint.

Subtle differences in the way these terms are used
do, however, exist. Boserup (1965) defined intensifica-
tion as the change in the ‘ratio of the area under crop to
the total area under crop plus fallow’ and saw intensifi-
cation as the process of reducing the amount of land left
fallow. She suggested that an increase in population
forces a shift from extensive to intensive forms of agri-
culture, and that spatial variations in farming practices
can, therefore, be explained by differences in population
pressure. While this model has been very influential in
archaeological discussions of past agriculture, its under-
lying assumptions make it inappropriate for Iron Age
and Roman Britain, if only because societies in Iron Age
and Roman Britain were not pure subsistence societies
without outside contacts. Boserup saw intensification as
a natural progression away from extensive forms of agri-
culture in response to population pressure, which may
be the reason why the term intensification is often seen
as synonymous with expansion; but this is not the way
we use the term here (see below).

Boserup was, however, correct in identifying a rela-
tionship between population density and farming strate-
gies; this relationship is apparent even in the modern,
developed world (Grigg 1995, 158). The industrialised
countries have seen a decline in the agricultural labour
force since the nineteenth century, as a result of higher
wages in industry and the mechanisation of farming,
while the area under cultivation has remained constant,
which has resulted in an increase in the amount of land
per worker. But even here we see a link between popu-
lation density and agricultural strategy (Grigg 1995,
151-8). In densely populated areas land is expensive but
labour is abundant and relatively cheap, so the best
choice is to maximise the output per unit area, by invest-
ing in input that increases yields (fertilizers, pesticides,
herbicides) and concentrating on intensive forms of
agriculture. In areas of lower population density land is
relatively cheap, but labour expensive and here the best
choice is to concentrate on maximising output per
capita, by spending more on labour-saving machinery
and less on inputs that increase yields. An example of
the former is the Netherlands with its intensive pig rear-
ing and its horticulture (flowers, bulbs, vegetables), and
an example of the latter is Britain with its extensive
sheep rearing in the uplands, or America with its exten-
sive cereal growing.

To summarise, we use the following definition of the
terms: intensive agricultural systems are those where the
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input per area and the return per area are high, but the
return per capita is low (eg horticulture); extensive agri-
cultural systems have low input per area and low return
per area, but the return per capita is high (eg sheep rear-
ing, large-scale cereal growing). Thus, following Grigg
(1995), we see intensive and extensive forms of agricul-
ture as different strategies, different responses to local
conditions. Intensive and extensive farming systems are
options or strategies available to farmers at any one time
and place, and local conditions, be they social circum-
stances, availability of land, labour, or markets, deter-
mine which response is the more appropriate at any one
time, recognising that farmers may switch from one to
the other and back again, or adopt a combination of
both for different parts of their production.

A thorough discussion of why changes in agricultural
production take place is outside our remit, but we note
that studies of modern farming communities show that
innovations are not automatically accepted, even when
the benefits are easily identifiable (Bayliss-Smith 1982;
Grigg 1970; 1995; Spedding 1988), and a recognition of
this phenomenon is essential to our understanding of
the regional variation we see in Iron Age and Roman
Britain. First of all, the specific characteristics of the
innovation play a role: simple or gradual innovations are
more easily adopted than complex or expensive ones,
but there are both economic and social factors to con-
sider too. Economists tend to believe that the adoption
of innovations is largely determined by the farmer’s eco-
nomic assessment of the innovation, while sociologists
argue, correctly, that the social circumstances and the
psychological make-up of the farmer are the main deter-
mining factors as they have a major influence on the
farmer’s perception of the potential benefits of the inno-
vation. Land ownership, personal wealth, size of the
farm, and control over the decision-making process all
influence farmers’ ability to implement changes, while
their readiness to adopt change is linked to personal
characteristics such as age, education, social standing
and integration, and business attitude (Bayliss-Smith
1982; Grigg 1970; 1995, 174; Husain 1979; Spedding
1988).

While many of these factors are linked to individual
circumstances, some, admittedly broad, generalisations
can be made. Boserup (1965) already identified that
farmers in subsistence societies have different priorities
from those in market economies. Subsistence societies
typically show limited goals, an absence of specialisation,
a slow rate of change, little response to price mecha-
nisms, and a preference for leisure. The overall aim is to
feed the family, and to minimise risk; many achieve this
by growing ‘a little bit of everything’. In a market econ-
omy, on the contrary, we see strong specialisation, an
emphasis on cash crops and other commodities, surplus
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production, a rapid response to price fluctuations, and
frequent innovations. Output and profit are maximised,
principally through specialisation and innovation.

It is important to remember that these two examples
are extremes at opposite ends of a continuum, and that
within each society there are individuals who are able to
respond to the need to change more rapidly and more
readily than others. As well as that, even in market
economies, feeding the family remains important. Thus
the social and psychological make-up of the farmer and
the structure of society in which farming communities
find themselves, as well as availability of land and labour,
directly influence the ability of farmers to react to new
developments and the type of expansion they choose.

If we are to identify in Iron Age and Roman Britain
when, where, and, ultimately, why farmers altered their
agricultural strategies, we need, among other things, to

be able to identify in the archaeological record the vari-

ous forms that agricultural expansion can take. Here
several types of expansion are considered:

e a general expansion of the area under cultivation
and/or pasture, largely in response to population
growth; this should not be confused with extensifica-
tion, as it concerns the bringing into cultivation/pas-
ture of new areas by new people and does not,
necessarily, involve changes in crop/animal manage-
ment ’

* an increase in yield within the existing area through
a shift to new crops or animals, which may be higher
yielding or offer other advantages; this should not be
confused with intensification, as it does not neces-
sarily involve changes in crop/animal management,
though we recognise that changes in crops and ani-
mals can be the result of a change of management
regime (see below)

 an increase in yield through a change in cultivation
or management regime - intensive or extensive
depending on local availability of land, labour,
manure, and traction power; this may include
changes in the ratio of animal to crop husbandry

* a change towards more specialised production, ie of
cash commodities to sell through a market in order
to engage with new exchange mechanisms where
these existed )

¢ a shift towards a non-domestic mode of production,
ie production of staples primarily to fulfil demand
elsewhere, over and above that of the family/village;
intentional surplus production, not to be confused
with surplus production that is used as risk buffering
against bad years (see Bakels 1996)

To conclude, the expansion of agricultural production
can take many forms, of which intensification and

extensification are but two expedient responses. We
would like to stress that the options identified above are
neither exhaustive, nor mutually exclusive. Intensive and
extensive strategies can take place on the same farm, are
often associated with changes in crop or animal species,
and can be combined with the introduction of a few
cash commodities or a switch to a non-domestic mode
of production, as we will see below. As mentioned above,
regional and local differences in the availability of land,
labour, and social structure will have influenced the
degree to which these options were adopted and, there-
fore, the extent to which farmers and societies actively
participated in the new developments and opportunities
brought about by the invasion of the Roman army.

If we are to recognise and understand these regional
differences, we need first to identify the archaeological
imprint of these options and second to ensure that our
database consists of a regional coverage of the resolution
and quality required to pick up these differences.

Crop and livestock husbandry

This section considers the extent to which the options
listed above can be identified in the archaeological
record. While the aim is to refer to both plant and ani-

‘mal resources in each sub-section, it will be clear that

both the nature of the source materials and the evidence
available to date make this difficult and the balance
between the botanical and faunal evidence is, conse-
quently, unsatisfactory. Writing this article has high-
lighted not only the need for more integration of the
different lines of evidence, over and above bones and
seeds, but also the enormity of this task, especially as the
chronological and spatial resolution of our database is
still very poor.

The expansion of production

By the Iron Age and Roman period, much of the British
countryside can be characterised as open land, and the
existing evidence suggests that the amount of land given
over to cultivation and grazing had gradually increased
(though not at a constant rate) from the Neolithic
period onwards, a process almost certainly due primar-
ily to a growth in population. While pollen analysis
demonstrates that this opening-up of the landscape was
asynchronous across the country, it is possible to say, as
a broad generalisation, that large-scale clearances were
taking place across the entire country during the Iron
Age and Roman period, but occurred earliest in the
south and east and progressively later in the north and
west (Bell 1996; Turner 1981). Recent palynological evi-
dence from palacochannels in lowland river valleys sug-
gests that large-scale clearances in the lowlands may
have occurred as early as the Late or even Middle
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Bronze Age (Brown 1997, 215-18), corroborating exist-
ing evidence for marked regional variation and high-
lighting the value of applying pollen analysis to as wide
a range of sediments as possible.

Linking changes in pollen diagrams to specific his-
torical events remains problematic. Dumayne and
Barber (1994; 1997), McCarthy (1995), and Tipping
(1997), for example, have taken quite different views on
the significance of ‘clearance events’ in pollen diagrams
from sites close to Hadrian’s Wall. This debate centres
on whether “C dates are sufficiently precise to show
whether a given clearance event was synchronous with,
or consequent upon, the Roman arrival in the region, or
happened a matter of decades earlier. With the availabil-
ity of AMS dates, there is the need to re-analyse some
pollen sequences with more “C dates of the relevant
horizons, and to combine these with refined wiggle-
matching and Bayesian calibration methods. It also
remains difficult to identify whether the expansion of
cleared land was primarily for arable or pastoral pur-
poses. The use of so-called arable and pastoral indica-
tors has become rather discredited (Behre 1986;
Groenman-van Waateringe 1988; Maguire 1983), and
this is clearly an area that merits further research.

The highly targeted use of pollen and land snail data
from small catchments to locate areas being taken into
grazing and cultivation and the increased emphasis on
recognising the spatial scale of vegetational events
through the pollen record (Bradshaw 1991) is to be wel-
comed, and this now needs to be combined with a
clearer definition of the palynological atrributes that
characterise degrees of grazing pressure. In parallel, fur-
ther detailed work on “open country’ land snail commu-
nities is urgently needed to allow more confident
recognition of ‘grazed grassland’ communities. Recent
work in this field has taken research away from naive use
of sweeping analogue communities (eg Evans 1991) and
focused development of the use that Rouse, Evans, and
others (Evans et al 1992, Whittle ez al 1993) have made
of correspondence analysis and the more subtle recog-
nition of mollusc taxocoenes offers the possibility of
interpreting these ‘open country’ communities in ways
that can contribute directly to the investigation of
changing patterns of pastoral land use.

It is also possible that more information resides in
‘failed soils’, such as colluvial infills in valleys. Research
such as that conducted by Allen (1988), Bell (1992), and
Tipping and Mercer (1994) has suggested that cultiva-
tion of potentially unstable slopes through later prehis-
tory is likely to have been a major trigger for accelerated
colluviation, though caution is needed when associating
accelerated colluviation with cultivation, and when
assuming that permanent pasture is relatively stable. We
need research into the small-scale geomorphological

consequences of increased grazing pressure; and a better
understanding of whether it is cultivation, or the aban-
donment of cultivation, that triggers the destabilisation
of soils and consequent colluviation. How such informa-
tion might be manifested in colluvial deposits is not
clear, though investigation of the magnetic and iron
species (ie the forms of iron oxides, sesquioxides, and
hydroxides) characteristics of the sediments may offer a
way forward, particularly if combined with examination
of sediment micromorphology, such as that undertaken
by Macphail (1992) at Ashcombe Bottom, Sussex.

A different choice of crops and animals
In this section the evidence for changes in crops and ani-
mals that have been recorded for the period and the
implications of these changes in terms of scales of pro-
duction are discussed. To start with crops, two major
changes in the choice of wheat crop have been identi-
fied. The switch from emmer wheat to spelt wheat dur-
ing the Iron Age, and the switch from glume wheats
(emmer and spelt) to free-threshing bread whear during
the early post-Roman period, are developments
recorded in Britain, as well as other parts of western
Europe (Jones 1981; 1984). Bread wheat (Triticum aes-
tivum) is the main, if not only, species of wheat grown in
Britain and western Europe today. It is likely that farm-
ers who started to grow bread wheat early (ie during the
late Iron Age or Roman period) may be correctly recog-
nised as innovators and it is important to identify where
in Britain this innovation first took place (Jones 1989).
The advantage of bread wheat over emmer and spelt
is thought to be the easy removal of the chaff; this means
a reduction in processing time after the harvest and a
reduction in volume and weight on long distance trans-
port (Green 1979 as quoted in Jones 1981; emmer and
spelt were often transported as spikelets). Bread wheat
has been found as early as the Neolithic, but the num-
ber of grains is always very low and the occurrences are
sporadic; there is no evidence that it represented an
important crop at that time. Traces of bread wheat have
also been found on several Iron Age sites, but it remains
difficult to assess the importance of this crop in this
period, as there are problems with the dating evidence
of some records and the correctness of the identifica-
tions in others. Two late Iron Age sites have been men-
tioned in the literature as having fairly substantial
amounts of bread wheat: Bierton, Buckingha}xmshire,
and Barton Court Farm, Oxfordshire (Jones 1981;
1984; 1986). The dating evidence for Bierton, however,
has been questioned: the bread wheat may be of Saxon
rather than Roman date (Mark Robinson personal com-
munication), and it is possible that several more Iron
Age records of bread wheat represent Saxon material,
owing to the difficulty of distinguishing Iron Age and
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Saxon pottery in some regions (Mark Robinson per-
sonal communication). Grains of bread wheat from two
late Iron Age sites in north-east England, when radio-
carbon dated, turned out to be medieval and modern in
date (van der Veen 1992, 60, 74), although accelerator
dates on bread wheat chaff from another Iron Age site in
the same region did identify this material as late Iron
Age in date (ibid, 61, 74). Furthermore, grains of bread
wheat are difficult to distinguish from those of spelt
wheat and hard wheat, a problem highlighted in a recent
article (Hillman et al 1996), and there is some doubt
over the correctness of published identifications based
on grain rather than chaff (Dominique de Moulins per-
sonal communication).

The first time bread wheat is found in large quantities
is during the Roman period, but most of these records are
from non-agricultural settlements. There are too few
archaeobotanical records from Romano-British settle-
ments to be able to assess the case for importation versus
local production. Thus, we are at present unable to trace
the history of the cultivation of bread wheat in this coun-
try with any accuracy. Clearly, a re-evaluation of the exist-
ing records of bread wheat from Iron Age and Roman
sites, using the latest morphological criteria as well as bio-
molecular and chemical methods, coupled with an exten-
sive AMS dating programme, is urgently needed.

The existing record for the shift from emmer to spelt
wheat is much better, but even here the regional resolu-
tion of the database is poor. While there are plenty of
Bronze Age records of spelt wheat across the country, it
is not until the Iron Age that emmer wheat was replaced
by spelt wheat, though this switch was not universal in
either space or time (Jones 1981; 1984; van der Veen
1992). The increased preference for spelt has been the
subject of much discussion. Jones explained it by the fact
that spelt can grow on the heavier clay soils and is hardier
than emmer and, therefore, very suited to winter sowing,
allowing a general expansion of agriculture through
access to previously marginal soils and a new growing
season (Jones 1981; 1984; 1996). The evidence from
growing experiments at Butser Ancient Farm has always
suggested that emmer and spelt had similar yields
(Reynolds 1992), so differences in yield never entered
these discussions. Recent results from a national wheat
growing experiment do, however, provide a slightly dif-
ferent picture. Emmer and spelt were grown on experi-
mental plots across the country for three years (1987-90;
van der Veen and Palmer 1997), and the results indicate
that spelt is higher yielding than emmer, and that this is
statistically significant. This is different from the results
at Butser Ancient Farm, where both species were grown
in experimental fields for more than 15 years (Reynolds
1992); here there is no statistically significant difference
in the yield between the two species.

This difference in results can be explained as follows:
in the recent study it was clear that spelt was higher
yielding than emmer when the temperatures in January
were low, which confirms the hardiness of spelt referred
to earlier. In warm winters the difference between the
two species was negligible, but in cold winters spelt per-
formed better, and a similar analysis of the Butser yield
figures has corroborated this pattern. Thus, spelt out-
performs emmer except in warm years and in certain
parts of the country (eg at Butser where warm winters
occur more frequently, van der Veen and Palmer 1997).
The shift towards spelt wheat recorded in the Iron Age
can, therefore, be related 1o one of three closely interre-
lated factors: its tolerance of heavier soils, its hardiness,
and its higher yields, all three, of course, crop character-
istics beneficial to farmers intending to expand their
production.

The fact that clear regional variations have been iden-
tified in the timing of the switch to spelt wheat indicates
that the choice of crop was more complex than just

" choosing a new crop for its yield, soil tolerance, or hardi-

ness, something we already know from studies of modern
farming communities (see above). It is important to
emphasise here that these regional differences do not con-
form to the highland/lowland division of the country, as
postulated in the past, but that differences in the uptake
of spelt wheat have been recorded within these broad
zones (eg between the Upper Thames Valley and Wessex;
Jones 1984) and also within Cunliffe’s regions (eg within
the north-eastern zone; van der Veen 1992). This suggests
that the need for expansion was not uniform across the
country or within the regions as defined by Cunliffe
(1991), or that not all farmers chose spelt wheat (ie cere-
als) as the method through which to expand their pro-.
duction. So far, however, the switch to spelt wheat has
been regarded as a straightforward decision to start sow-
ing a different species of crop. There is, however, evidence
to suggest that the switch may have come about through
a change in cultivation regime (see below).

It is more difficult to predict, and so to test, whether
relative changes in the numbers of livestock species
reflect particular production strategies. Domestic ani-
mals mostly provide more than one resource, and so a
diachronic change, say, from cattle to sheep could rep-
resent a change in meat production, or could be a con-
sequence of changes in the desirability of producing
wool rather than cereals. An increase in the area of land
cultivated for cereals would necessitate an increase in
the numbers of cattle retained as plough oxen. That
said, there are some chronological and regional varia-
tions in the relative abundance of different livestock that
might be linked to production strategies. King (1978)
summarised a large volume of published work up to that
date, and set down a number of generalisations which
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are perhaps due for re-assessment. Roman sites with a
military connection typically produce bone assemblages
with a very high relative abundance of cattle bones,
whereas Iron Age sites and Romano-British sites in less
‘Romanised’ areas typically show a higher proportion of
sheep bones. King also notes that villas and later Roman
sites typically produce a higher proportion of pig bones
than do earlier Roman and ‘native’ sites. Although
King’s survey is 20 years old, subsequent work has
tended to confirm these generalised patterns, although
the reason for them has not been analysed in any detail.

At Thorpe Thewles, Rackham (1985; 1987) draws
attention to a relative increase in sheep bones in the last
Iron Age phase, and even suggests that taphonomic
attrition may have depressed the amplitude of the
increase. A smaller increase in sheep is also noted by
Grant et al (1991) at Danebury, where the relative
increase is largely at the expense of pigs, and comes,
again, in the very last Iron Age phase. This is clearly not
the beginnings of a move towards what was to become
the ‘typical’ Roman pattern of exploitation, as most
Roman assemblages from Britain are predominantly of
cattle bones. A shift towards sheep would be consistent
with an expansion into areas not suitable for cereal agri-
culture, or with an increased emphasis on the produc-
tion of wool.

The predominance of cattle in Roman assemblages,
however, might be more consistent with an increase in
the production of cereals, with adult cattle becoming
available as a source of meat largely as a side-product of
cereal agriculture. If the shift to cattle was primarily for
meat, then one might expect the cattle to be relatively
young at death, which is not the case, and we might also
expect pig bones to be relatively abundant. Pigs, after
all, are the most efficient of the three common domesti-
cates in terms of rapid meat production. However, pig
bones tend to be relatively scarce on later Iron Age and
early Roman sites.

At a fairly coarse level of analysis, then, the animal
bone evidence is consistent with the evidence from plant
macrofossils in indicating an increased emphasis on
cereal production in the Roman period. Grant (1989)
has argued this case, but suggests that the trend began
in the Iron Age. This is difficult to confirm or refute on
the available data, although the data from Thorpe
Thewles and Danebury certainly suggest otherwise. A
few sites have yielded well sealed bone assermblages from
the very earliest stages of Roman occupation, but these
are often very small. Thus the earliest assemblages from
Segontium (Noddle 1993) and Silchester (Maltby
1984) show much the same predominance of cattle as
the later phases at both sites. One fears that we have a
problem of comparability between, for example, hill-
forts, undefended Iron Age sites, Roman military sites,

coloniae, villas, and so on. There may be some evidence
that the apparent increase in cereal production is
matched by an increase in the keeping of cattle, but we
need well stratified data from individual sites that
extend from the Iron Age into the Roman period in
order to get around this problem of comparability.

Intensive and extensive production regimes

By the middle of the first millennium BC the expansion
of agriculture no longer consisted primarily of the grow-
ing population taking new areas into cultivation, ie the
type of expansion identified above. Apart from the fact
that, by this time, the expansion of production was
affected by the lack of suitable new land, which resulted
in the need to take into cultivation land that was previ-
ously regarded as marginal or unsuitable (Jones 1981),
the expansion was now also no longer primarily a result
of population growth, but included a response to social

" stratification and the development of non-agricultural

sections of the population, and thus the need for surplus
production, over and above that produced to buffer bad
years. This required a new type of expansion, one that
increased the amount of food available, and this could
be done either within the existing area by increasing
productivity (intensification), or by extending the area
under cultivation without expanding the existing labour
force or other input (extensification). This section tries
to identify what archaeological traces these different
strategies leave behind.

One way we can identify management regimes of
crops is through analysing the arable weed assemblages
associated with them (Behre and Jacomet 1991; Hillman
1991; G Jones 1992; M Jones 1988; Kiister 1991). An
example of a case study in which different management
regimes were identified is that of six late Iron Age sites in
north-east England (van der Veen 1992; 1995). The sta-
tistical analysis of the charred seed assemblages identi-
fied two groups of sites, which differed from one another
in both the types of cereals cultivated and the weed flora
associated with these crops. Group A sites are charac-
terised by the presence of emmer wheat, some spelt
wheat, barley, and arable weed species indicative of
intensive soil working (digging or ploughing), weeding
and manuring, and, consequently, fertile soil conditions,
ie an intensive cultivation regime. Group B sites are char-
acterised by spelt wheat, barley, and arable weed species
indicative of limited soil working and manuring and,
consequently, less fertile soil conditions, ie a more exten-
sive cultivation regime (van der Veen 1992). Moreover,
the differences between the two groups of sites were not
limited to crops and weed species. The sites were located
in different parts of the region, they were characterised
by different types of settlement (defended/non-
defended), social structure of society (different degrees
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of centralisation), and tribal affinity (Votadini/Brigantes;
ibid). Thus, not only does this case study demonstrate
that different cultivation strategies can be identified in
the archaeobotanical record, but it also demonstrates
that these differences can be related to archaeologically
identifiable differences between the two societies. The
latter aspect has been explored in more detail by Ferrell
(1995; 1997), who identified differences in the spatial
organisation of these societies (isolated versus inte-
grated), which could be linked to the observed differ-
ences in modes of production.

It is interesting to note here that at both groups of
sites barley was treated differently from wheat. In both
cases it was associated with the poorest soil indicators,
suggesting that the barley crop was grown under more
extensive conditions than the wheat crop, highlighting
differences in the relative status of these crops, and the

fact that both cultivation regimes can be in operation on

the same farm.

Another issue raised by the results of the case study
is that of the choice of crop. We have so far assumed
that farmers wanting to expand moved to growing spelt
wheat, rather than emmer, but the evidence also allows
a different hypothesis. At the Group A sites both wheat
species, emmer and spelt, were associated with one
another, suggesting that they were either grown as a
mixture (maslin) or as separate crops receiving the
same treatment. The evidence suggests that under an
intensive cultivation regime (Group A) emmer is the
dominant crop, while under a more extensive form of
cultivation (Group B) spelt wheat is dominant. This
could mean that emmer flourishes under an intensive
system and that spelt competes better under a less
intensive system, probably because of its tolerance for
more marginal soils and its hardiness. If a farmer
decided to expand by increasing the area under cultiva-
tion without an associated increase in available traction,
manure or labour, then a gradual deterioration of the
soil conditions in the fields would result. Thus, if a mix-
ture of emmer and spelt was sown (and the archaeob-
otanical evidence suggests that this is likely) then, over
the years, there would be a marked increase in the pro-
portion of spelt within the fields at the expense of
emmer, and emmer would ultimately disappear. The
results from this case study suggest the hypothesis that
a change in cultivation regime could bring about a
change in the dominant wheat crop in the fields. If this
is what happened, then the change-over from emmer to
spelt wheat need not have been a conscious decision to
change crops, but may have been the result of a change
in cultivation regime (van der Veen 1995; van der Veen
and Palmer 1997). Either way, the switch to spelt can
be used as a marker to identify an expansion of agricul-
tural production.

There is some evidence from Germany that corrob-
orates the pattern identified here. Knérzer (1964; 1984)
noted in the lower Rhineland not only a switch from
emmer to spelt in the Iron Age and Roman period, but
also an association of spelt wheat with arable weed
species indicative of poor soil conditions, which he
related to an increase in the scale of production and a
consequent degradation in the soil conditions. There is,
clearly, an urgent need for more detailed statistical
analyses of other, comparable, data sets to test whether
similar patterns can be identified elsewhere.

Differences between these management regimes
relate to the amount of soil working and manuring in
each and, therefore, to the degree to which animals are
integrated within the productive system. Small-scale,
intensive agriculture may need no more than a few cat-
tle to cover the requirement for manure and traction,
but may be combined 