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Abstract:

Because the details of the methods and importance of brewing and baking in medieval
Scotland have not been so far written, this thesis has the goal of being a comprehensive
exploration of that topic. Additionally, the goal is to see how unique Scottish practices

were compared to others of the same era.

To do so, the author establishes a background of the main climate factors and how
grains used in brewing and baking were affected. From there, both brewing and baking
were examined within their historical contexts and the details behind the known
manufacturing techniques and how they compared to those available in earlier

centuries.

While sources from Scotland can be less detailed than from elsewhere, the traditions

were unique enough to be often seen as distinctly Scottish.
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Chapter 1: Introduction

Introduction

Every piece of research needs a question, and while this thesis seeks to provide an overview of
brewing and baking in Scotland between 1406 and 1513, it also poses a series of questions
concerning those activities. Are the brewing and baking traditions in this period in Scotland

unique? How are these traditions unique? Do we have enough information to be certain?

Brewing and baking are connected in their use of grain, but also both are frequently
hypothesised as being motivation for humanity to have settled down in one location to rely on
cultivated crops, rather than gathering wild grains. They have both been argued as coming
‘first’, although currently the earliest known evidence for brewing is a 13,000-year-old
fermented grain, putting that considerably earlier than bread-making.! The debate over which
was truly first will continue, but the importance of this debate lies in the perception of them

being the basis of settled society.

To make the case around brewing and baking in 15 century Scotland, the study is divided into
six general themes for discussion. The first theme is primarily a historiographical review and an
analysis of sources that have informed that historiography and materials essential for an
examination of brewing and baking in 15 century Scotland. This historiography establishes
both the main sources used for this study and what other academic works have been written on
similar topics. The second theme explores each grain, with the goal of understanding what
types of environments to which they are best suited. The discussion will also establish what is
known about the varieties grown in 15* century Scotland, and the results of the malting
process. With this information about each grain established, as well as knowing what sources

are available the third and fourth themes go into detail on processed grain products, starting

1Li Liu et al., "Fermented beverage and food storage in 13,000 y-old stone mortars at Raqufet
Cave, Israel: Investigating Natufian ritual feasting," Journal of Archaeological Science: Reports
21 (2018): 792.
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with brewing and then baking. Lastly, the findings of these topics are merged to discuss how

the different themes explored interconnect and answer the questions which started the study.

Historical introduction

Why start in 14067

Whenever researching a continuous aspect of life, which both baking and brewing are, there is
flexibility on where the research begins and ends. The only important part about deciding
where to start is having a reason. 1406 may seem arbitrary for a starting year, but it was chosen
carefully. Not only was it the first regnal year of James I but, importantly, from around this
time Scotland’s primary written records begin to survive in greater volume than from earlier
periods and, as the published volumes of the Exchequer Rolls demonstrate, in more consistent
formats. Although royal charters and parliamentary records are still relatively abundant from
before 1406, the royal financial accounts are more fragmentary until the closing later 14
century. Gaps do not entirely end in the 15® century — frequent royal minorities or political

turmoil disrupted the accounting processes - but they become less common over the century.

Originally the study was intended to be a larger comprehensive work, starting in the mid-13®
century, and ending in the mid-16" century. The reason for this stemmed from viewing the
13* and 14 centuries as times of major changes in climate, which would permit investigation
of the impact on grain production of the deteriorating conditions of the later 1200s. The
earliest surviving Exchequer Rolls, dating from the mid-1260s and 1280s, provide a very
limited benchmark against which to view conditions in the 1300s, given the absence of
surviving financial records otherwise before the mid-1320s. Much of the discontinuity in royal
financial records in the late 13" and through the 14t centuries came from the widespread
disruption of the Wars of Independence. Due to that conflict, many records were lost,
destroyed, or never formalised due to the breakdown in Scottish administrative organisms.
Because of the interrupted data from this period, the focus shifted to the late Middle Ages
because more administrative records with long chronological spans are available for the 15

century. More importantly, the recalibrated date range of this study permitted a deeper



14

examination of the overall topics of brewing and baking in Scotland within a project of

manageable size.

The 15™ century was also a time of profoundly transformative social, political, economic, and
environmental change. Frequently viewed as the start of the long 15 century, 1406 marked
the beginning of the reign of the first of four kings called James, all of which experienced stages
of minority and personal rule. These stages within each reign led to cycles of differing levels of
royal and parliamentary activity, including in response to the ever deteriorating climate which

had sped up at the beginning of the 15t century.

Why end in 15137

1513 — the year of King James I'V’s death at the battle of Flodden - is one of the traditional
dividing-points in Scottish historiography but, arguably, despite the high drama of the
slaughter of the king and the cream of his nobility on the battlefield, little in reality changed
overnight. The deteriorating climate regime that had established itself through the 15t century
did not improve and the internal rivalries that had always bedevilled the minorities which
opened the reign of every one of Scotland’s 15 century kings did not end. But much changed
in the minority and reign of the new king, James V, to make 1513 in retrospect a transitional
point. In contrast to the 14™ century, moreover, royal government in the 16t century
generated a far greater volume and variety of documentary sources. Indeed, there are so many
sources, both in the form of royal records and from noble and ecclesiastical estates, that
evidence from the 15* century can be overshadowed and discussion skewed by the sheer
volume of later material. Analysis of that 16®-century data is a larger project and must await

separate future study.

Literature Review

This thesis will use contemporary Scottish records for the bulk of its data on commodities and
legislation, but it is impossible to discuss the details of 15 century Scottish brewing and baking
without acknowledging research done by others on related topics. While this is the first 15t

century case-study of Scottish material for the procedural study of the topic, it could not have
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happened without earlier research on similar matters, such as studies of baking and brewing
elsewhere in Europe as well as economic and cultural studies of 15® century Scotland. Such
research generally provides different perspectives or elements of information required to
complete a narrative on brewing and baking in Scotland They also shed light on questions of

how unique or otherwise these processes were to Scotland.

Brewing and baking

There are many types of research on topics similar to this thesis, and they could be presented in
many orders, but the most relevant for comparison are those on medieval brewing and baking.
While very little detailed work has been done on brewing and baking in 15® century Scotland,
scholars have studied these practices elsewhere in Europe, both at a general medieval European
level and at an individual country level. The most valuable for comparison are studies of
individual countries. Of these, the most detailed and directly relevant national study is Peter
Brears’ work, Cooking and Dining in Medieval England, which uses a variety of types of
sources to provide a comprehensive analysis of English cooking traditions from c. 1100 to c.
1500, including both brewing and baking.? Most interestingly, it includes recipes which have
been modified to prepare in a 21% century kitchen. Ideally this present work on Scotland would
have included such information but Brears had the advantage of surviving English 14®- and
15t-century culinary manuscripts that could be converted into modern recipe formats.?
Without these types of sources localised in time and place to Scotland, it is not viable to create
recipes with certainty. Given the shared space of both countries in the British Isles, however,
Brears’ analysis of the English experience — which includes case-studies of northern English
examples that are likely close to Lowland Scottish conditions - allows for some confidence in
the information about the general technique for both brewing and baking. It must be

acknowledged, nevertheless, that assuming everything is identical would ignore the question of

2 Peter Brears, Cooking and Dining in Medieval England (Totnes, Devon: Prospect Books,
2008).

31bid., 11.
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any unique traditions in Scotland, the close 15%-century relationship between Scotland and

France, as well as differences in access to technologies and growing conditions.

Other works, such as Food in Medieval England, C. M. Woolgar’s The Culture of Food in
England 1200-1500, and Philip Slavin’s Bread and Ale for the Brethren cover different aspects
of English dietary habits, both as a whole or focussing on a specific aspect.* All of these works
lack the recipes of Brears but discuss different commodities in terms of nutritional needs and
diet. Slavin’s work on the provisioning of Norwich Cathedral Priory is especially interesting for
its focus on the two main completed food products being studied in this thesis, and for its focus
on meeting the needs of a relatively smaller and enclosed population which functions as a self-

contained household.

While they cannot be applied to Scotland other than as comparisons, similar works have been
undertaken for other countries and regions of the world. Several works focussed on the overall
European context, including Melitta Weiss Adamson’s Food in Medieval Times and Ken
Albala’s Eating Right in the Renaissance.> Other research has been more focussed, such as the
medieval Parisian traditions studied in Nicole Crossley-Holland’s Living and Dining in
Medieval Paris® Studies, however, are not limited to one part of the world and medieval
Southeast Asian culinary traditions have been studied in E. N. Anderson’s Food and
Environment in Early and Medieval China and in Eric Rath’s Food and Fantasy in Early

Modern Japan.” Bread and its social significance specifically have been studied elsewhere, with

+C. M. Woolgar, The Culture of Food in England, 1200-1500 (New Haven, CT: Yale
University Press, 2016); Food in Medieval England: Diet and Nutrition, ed. C. M. Woolgar, D.
Serjeanston, and T. Waldron (Oxford: Oxford University Press, 2006); Philip Slavin, Bread and
Ale for the Brethren: The Provisioning of Norwich Cathedral Priory, 1260-1536 (Hatfield:
University of Hertfordshire Press, 2012).

> Melitta Weiss Adamson, Food in Medieval Times (Westport, CT: Greenwood, 2004); Ken
Albala, Fating Right in the Renaissance (Oakland, CA: University of California Press, 2002).

¢ Nicole Crossley-Holland, Living and Dining in Medieval Paris: The Household of a
Fourteenth Century Knight (Cardiff: University of Wales Press, 1996).

7E. N. Anderson, Food and Environment in Early and Medieval China (Philadelphia, PA:
University of Pennsylvania Press, 2014); ibid., ; Eric Rath, Food and Fantasy in EFarly Modern
Japan (Berkeley and Los Angeles, CA: University of California Press, 2010).
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“Bread and Class in Medieval Societies: Foodways in Anatolia” being an especially useful
comparison when considering the grades of bread and qualities of grain revealed in Scottish

record sources.

Medieval brewing has also been researched in detail but not generally in the broader context of
diet. The main studies are by Richard Unger, who produced two monographs which cover
medieval brewing, both in an overall European context in Beer in the Middle Ages and the
Renaissance and for the Low Countries specifically in A History of Brewing in Holland 900-
1900? Neither, understandably, has any discussion of Scottish experiences, nor even much on
the British Isles as a whole, but they provide valuable insights on changes in brewing methods
and technologies, and on beer’s role in societies. As with other geographically remote sources,
they cannot be used to show confidently what was being done in Scotland, but they can help to
provide generalisations about the technology of medieval brewing, especially when paired with

knowledge of differences in technology and climate learned from elsewhere.

This is not to suggest that there has been no work on the culinary traditions in medieval
Scotland. Alexander Fenton dedicated a chapter to the changing staple foods and regulations
around them between the 12" and 17t centuries in the fifth volume of Scortish Life and
Society.!? Probably due to lack of reliable sources compared to later, it is mostly an exploration
of the commodities and products in terms of price and size, but with no real attempt to discuss
questions of their preparation or cultural impact. Also, because more primary evidence remains
from the latter part of the 16™" and 17 centuries than from the 15%, the discussion tends to

focus on that early modern period and so lies outside the range of this study.

It is not until the post-medieval period that collections of recipes and other culinary documents

remain for Scotland, and consequently most past research on this topic has tended to start with

8 Adam Izdebski et al., "Bread and Class in Medieval Society: Foodways in Anatolia," Journal of
Interdisciplinary History 48, no. 3 (2018).

° Richard W. Unger, A History of Brewing in Holland, 900-1900 (Leiden; Boston, MA: Brill,
2001); Richard W. Unger, Beer in the Middle Ages and the Renaissance (Philadelphia, PA:
University of Pennsylvania Press, 2004).

10 Alexander Fenton, 7he Food of the Scots: A Compendium of Scottish Ethnology, vol. 5,
Scottish Life & Society, (Edinburgh: John Donald Publishers Ltd, 2007).
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evidence from the 17t century or later. In general, where these resources exist, they will be
examined directly, rather than through secondary analyses. This is important because these
sources are dated well after the time of the study, leading the details of the technology and
materials to vary from the studied era. These differences are important enough to examine
directly and not filter through the work of others. The exception for this is the work of F.
Marian McNeil, who wrote about traditional Scottish food and drink in her studies, The Scots
Kitchen and The Scots Cellar!! Her work, while not aimed at an academic audience, was
written to preserve knowledge of traditions that had fallen from use and were at risk of being
forgotten. Its continued publication has set its status as a necessary source for any research on

Scottish cookery.

As for the original Scottish recipe sources, printed sources start in the second quarter of the 18
century, with the earliest being published in 1736 under the title Mrs. McLintock’s Receipts for
Cookery and Pastry-Work.'? Because earlier English recipe sources exist than Scottish ones,
the earliest ones will be examined in less depth, to allow sharper focus on those closer in date

to the surviving Scottish examples.

While medieval cookery books exist, brewing guides of similar date are entirely lacking.
Nothing was written on the details of brewing technology until the 17* century and shorter
treatises on brewing practice did not exist before the 16 century.!® Like other domestic tasks,
knowledge of brewing was ‘traditional’, in that it was passed down orally and learned through
practice, rather than learned from written sources. The domestic scale of brewing is a defining
feature of it as a trade and affected both who brewed and even if literacy was a necessary skill.
Looking back with a more modern perspective, where so much is written, it is easy to overlook
the low levels of lay literacy in the medieval period or the implications that come with this
knowledge. It was not until after c.1540 that anyone who was party to a written transaction

even had to sign the document. Reading may have come a little earlier with the increased

11'F. Marian McNeill, 7he Scots Kitchen: Its Traditions and Lore with Old-Time Recipes
(Edinburgh: Mercat Press, 1929); F. Marian McNeill, The Scots Cellar (Moffat: Lochar
Publishing, 1992).

12 McLintock and Iseabail Macloud, Mrs McLintock's Receipts for Cookery and Pastry-Work
(Aberdeen: Aberdeen University Press, 1736; repr., 1986).

13 Unger, Beer in the Middle Ages and the Renaissance, 7.
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availability of printed materials in the mid-16®™ century, but even that was after the end of the

period of this study.'

While guides on brewing are mainly 17t century and later, their detailed description of the
process, and understanding of brewing at a domestic scale, is extremely important for studying
medieval brewing. These works started with a short essay on malting, written by Sir Robert
Moray in the second half of the 17 century.”® It was, however, only in 1837 that the Scottish
Ale Brewer was published, going to a second edition in 1846.1¢ Because they long post-date the
period being studied here, these works are compared to English documents of around the same
era. The earliest of these is the 1615 book, The English Housewife, which has sections covering
malting and brewing, as well as baking bread.'” Later, two guides from the 18® century were
particularly of note, due to their specifications on the differences between what was — to them
—modern brewing and traditional methods. The first, 7he London and Country Brewer (from
here abbreviated to LCB), was published in 1736, and the other, A Treatise on the Brewing of
Beer (from here abbreviated to 7BB), in 1796.18 Both guides assumed that one was making a
product with hops, but the techniques required equipment types that had probably been used
in earlier centuries. Just as importantly the differences in documents from a broadly similar
time can help reflect on possible differences in earlier centuries. As with other uses of
comparing later documents to justify hypotheses of earlier differences, this approach has flaws,
but it is the clearest way to try to achieve the fullest idea of unique features of medieval

Scottish brewing.

14 Margaret H. B. Sanderson, A Kindly Place?: Living in Sixteenth-century Scotland (East
Linton: Tuckwell Press Ltd, 2002), 136.

15 Robert Moray, "An Account of the Manner of Making Malt in Scotland," Philosophical
Transactions (1665-1678) 12 (1677-8).

16 W. H. Roberts, The Scottish Ale-Brewer and Practical Maltster (Edinburgh: A. and C. Black,
1846).

17 Gervase Markham and Michael R. Best, The English Housewife: containing the inward and
outward virtues which ought to be in a complete woman (London: MQUP, 1986).

18 Anonymous, 7he London and Country Brewer (London, 1736); E. Hughes, A Treatise on the
Brewing of Beer (London, 1796).
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Medieval Scotland

The next sources considered cover medieval Scottish ale and bread but will not discuss the
preparation of bread doughs. While the overarching focus of this thesis is on the culinary and
cultural importance of foodstuffs, this research has relied on information known about the
economic factors around brewing and baking. Ale and bread prices have been a more common
topic of research than has been the preparation of either commodity. The first systematic study
to focus on these economic aspects for medieval Scotland is that published as Changing Values
in Medieval Scotland: A study of prices, money, weights, and measures by Gemmill and
Mayhew (hereby shortened to Changing Values)."” In their study of prices and commodities in
medieval Scotland, for example, they examined the relationship between the assize of ale and
bread? and the number of prosecutions related to ale in Aberdeen between 1430 and 1540.2!
Their work is not the only modern secondary analysis, for while primary sources can be used to
find the legal prices set for ale, an appendix in R. D. Conner and A. D. C Simpson’s Weights
and Measures in Scotland: A European Perspective listed the assizes of ale, along with its
relation to malt prices of the same time.??> The prevalence of these examples of assize and the

punishments for breaches reflect how common and yet important brewing was.

A significant amount of research has been done around the role of brewsters, the Scottish term
for a female brewer. Most published discussions have arisen from research by Elizabeth Ewan,
principally her “Crime of Culture? Women and Daily Life in Late-Medieval Scotland”, “’For
Whatever Ales Ye’: Women as Consumers and Producers in Late Medieval Scottish Towns”,

and “Mons Meg and Merchant Meg: Women in Later Medieval Edinburgh.”? Additionally,

19 Changing Values in Medieval Scotland: A Study of Prices, Money, and Weights and Measures
(Cambridge: Cambridge University Press, 1995).

20 Assize meaning the regulations around price, quantity, and quality, which had fines if it were
broken.

2 Changing Values, 48-53.

2 R. D. Connor and A. D. C. Simpson, Weights and Measures in Scotland: A European
Perspective, ed. A. D. Morrison-Low (East Linton: Tuckwell Press, 2004).

2 Elizabeth L. Ewan, "For Whatever Ales Ye': Women as Consumers and Producers in Late
Medieval Scottish Towns," in Women in Scotiand, c. 1100-1750, ed. Elizabeth L. Ewan and
Maureen M. Meikle (East Linton: Tuckwell Press, 1999); Elizabeth L. Ewan, "Mons Meg and
Merchant Megs: Women in Later Medieval Edinburgh," in Freedom and Authority: Scotland c.
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Nicholas Mayhew’s “The Brewsters of Aberdeen in 1509” focusses on 16" century brewsters in
the context of a single burgh community.?* These works demonstrate the importance of
brewsters in the local economies, but, as with other research on Scottish brewing, these are not
sufficient to inform the full range of discussion on processes on their own. To aid in this task
requires support from other works focussed on other national contexts, such as Judith Bennet’s
work Ale, Beer, and Brewsters in England, which both explores women’s role in English
medieval brewing and how it changed with the introduction of beer.” These studies of
brewsters complete the modern sources on the fundamental topics of this thesis and allow the

discussion to move to primary sources.

Political narratives are not explored in any detail within this work but are well-explored by a
variety of authors. Many of those from the late 20t century disregard factors beyond the
political, as was the general trend, but are worth seeking out for context outside the range of
this thesis. Such details will not be covered here because it would take space away from the
greater discussion on brewing and baking. The most regarded of these political narratives are
monographs around individual kings, such as Brown’s James I, McGladdery’s James /I, and
Macdougall’s James II7% Similarly politically focused books cover the long 15" century in
detail, such as Grant’s /ndependence and Nationhood, Dawson’s Scotland Re-formed, and

Stevenson’s Power and Propaganda.”’

1050-1650, ed. Terence Brotherstone and David Ditchburn (East Linton: Tuckwell Press,
2000); Elizabeth L. Ewan, "Crime or Culture? Women and Daily Life in Late-Medieval
Scotland," in Twisted Sisters: Women, Crime, and Deviance in Scotland Since 1400, ed. Yvonne
Galloway Brown and Rona Ferguson (East Lothian: Tuckwell Press, 2002).

24 Nicholas Mayhew, "The Brewsters of Aberdeen in 1509," Northern Studies 32 (1997).

% Judith Bennett, Ale, Beer, and Brewsters in England: Women's Work in a Changing World,
1300 to 1600 (Oxford: Oxford University Press, 1996).

2 Michael Brown, James I, The Stewart Dynasty in Scotland, (Edinburgh: Canongate Academic,
1994); Christine McGladdery, James II, ed. Norman Macdougall, 1st ed., The Stewart Dynasty
in Scotland, (Edinburgh: John Donald Publishers Ltd, 1990); Norman Macdougall, James III: A
Political Study (Edinburgh: John Donald Publishers Ltd, 1982).

27 Alexander Grant, /ndependence and Nationhood: Scotland 1306-1469, ed. Jenny Wormald,
The New History of Scotland, (London: Edward Arnold, 1984); Jane Dawson, Scot/and Re-
formed, 1488-1587 (Edinburgh: Edinburgh University Press, 2007); ibid.,
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Primary documents

Without records for how medieval Scottish ale was prepared, we are obliged to identify other
sources which can illuminate how it was made. Such an approach includes analysis of
management data concerning bulk commodities, rather than data relating to their use in small-
scale private households. 7he Exchequer Rolls of Scotland (from here abbreviated as £R) focus
on the larger movements of grains, and it was perhaps because of this emphasis on bulk
transactions, in what is the primary record of receipts and discharges for the royal household,
that both ale and bread were so infrequently mentioned compared to other foods, instead of it
being evidence that they were unimportant commodities. Despite it being an unintentional
focus, information on brewing topics was spread through records for the whole of the period
covered by the 4 through the 13® published £R volumes.?® Similarly, The Accounts of the
Lord High Treasurer of Scotland (from here abbreviated as 7°4), contain information related to
brewing, but that data only began to be recorded in this source around the beginning of the

16t century, although surviving accounts begin in 1473.%

Legislation regarding brewing was spread over sources related to both national and burgh laws.
The Records of the Parliaments of Scotland (hereafter RPS) and the Ancient Laws and Customs
of the Burghs of Scotland 1124-1424 (hereafter Ancient Burgh Laws) were national in the sense
of them being collections of a variety of sources, some of which are enactments that end up
published in both sources.’® Another valuable collection is that from the Aberdeen Registers
Online: 1395-1511 (hereafter Aberdeen Online).’' While they are not complete, limited
published versions of burgh records are present in other Scottish burghs, e.g. Extracts from the

Records of the Burgh of Edinburgh (hereafter Edinburgh Burgh Recs.) and Extracts from the

28 Rotuli Scaccarii Regum Scotorum. The Exchequer Rolls of Scotland, ed. George Burnett and
Aneas J. G. Mackay, XXIII vols., vol. IV-XIII (Edinburgh: H.M. General Register House, 1880-
1891).

» Accounts of the Lord High Treasurer of Scotland, ed. Thomas Dickson and James Balfour
Paul, ed. Thomas Dickson and James Balfour Paul (Edinburgh: H. M. General Register House,
1877-1903).

3 Ancient Laws and Customs of The Burghs of Scotland, Volume I, A.D. 1124-1424, ed. Cosmo
Innes and Robert Renwick (Edinburgh: Scottish Burgh Records Society, 1868).

31 Aberdeen Registers Online: 1398-1511 (Aberdeen: University of Aberdeen, 2019),
https://www.abdn.ac.uk/riiss/projects/aberdeen-registers-online-213.php.
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Records of the Royal Burgh of Stirling (hereby shortened as Stir/ing Recs).? Collectively, they
contain much information relating to brewing and baking crafts and trades in the late medieval

and early post-medieval period.

Archaeology

There have been many excavations of medieval sites around Scotland, both urban and rural,
upland and lowland. Many of the largest and most recent ones have been published as parts of
the Society of Antiquaries of Scotland monograph series. Even where evidence of grain
processing was found, however, few of the report authors put emphasis on aspects immediately
linked to brewing or baking. For that reason, from this collection only a few have been selected
for their coverage of plant remains or structures that may have been used for preparing grain,
or in brewing or baking. The excavation locations of the chosen reports are geographically
widespread, but all are essentially lowland and urban: Aberdeen, Dunbar, Edinburgh Castle,
and Perth.® Further, shorter reports have appeared in Proceedings of the Society of Antiquaries
of Scotland, the journal of that body. Because of the number of papers from this series used in
this study, it is impractical to replicate here all those listed in the bibliography. This collection,
however, includes further discussion of the excavations explored in the monographs but also

includes many excavations in other locations around the country.

A third major source of archaeological reports produced by the Society of Antiquaries of

Scotland is SAIR (Scottish Archaeological Internet Reports), which published 97 volumes

82 Extracts From the Records of the Burgh of Edinburgh, 1403-1528, 2 vols., vol. 1, ed. J. D.
Marwick (Edinburgh: Scottish Burgh Records Society, 1869); Extracts from the Records of the
Royal Burgh of Stirling, 2 vols., vol. 1-2, ed. R. Renwick (Glasgow: Printed for the Glasgow
Stirlingshire and Sons of the Rock Society, 1887, 1889).

33 Alison S. Cameron et al., Aberdeen: An In-Depth View of the City's Past (Edinburgh:
Society of Antiquaries of Scotland, 2001); Stephen T. Driscoll et al., Excavations Within
Edinburgh Castle in 1988-91 (Edinburgh: Society of Antiquaries of Scotland, 1997); P.
Holdsworth et al., Excavations in the Medieval Burgh of Perth 1979-1981, ed. P. Holdsworth
(Edinburgh: Society of Antiquaries of Scotland, 1987); J. C. Murray et al., Excavations in the
Medieval Burgh of Aberdeen 1973-81 (Edinburgh: Society of Antiquaries of Scotland, 1982).



24

between 2001 and 2021.3* While a substantial number of these relate to excavations of
prehistoric and post-medieval sites, the series also contains key analysis of medieval sites that
include the kitchens at Dundrennan Abbey in Galloway, from which considerable data relating

to food-preparation processes was obtained.

Climate and other events

A significant body of research exists on different aspects of medieval climate. Climate trends
have been studied through use of both chronological data, as well as proxy climate data. Rather
than repeating the published work of environmental historians through re-interpretation of
the original climate data, that work will be drawn upon to determine general climate trends
and their potential impact on the ability of people in Scotland to meet their obligations for

rents paid in grain and the general ability to feed the population reliably.

The most effective presentation of climate data requires acknowledgement of the flaws in
available climate sources. This must be paired with discussion of why specific sources are used
and how the available sources affect the overall ability to make definitive statements about
Scottish climate and its impacts. These sources are spread over an extensive geographic range
and are in many forms. Geographically, they range from research into European trends in
general to specific regions of Scotland. As for the forms, they include everything from overall

climate narratives to specific scientific reports on climate factors.

Brewing and baking represent the bulk of the discussion in this thesis, but the finished
products did not exist independently of the range of factors affecting their production, such as
changing climate and disease. With this in mind, basic understanding of medieval Scotland’s
climate starts with texts discussing pan-European climate trends, such as John Aberth’s
Environmental History of the Middle Ages: The Crucible of Nature, Richard Hoffman’s An

Environmental History of Medieval Europe, Ian Simmons’s An Environmental History of Great

34 "Scottish Archaeological Internet Reports," (Society of Antiquaries of Scotland, 18/4/2022
2001-2022). http://journals.socantscot.org/index.php/sair.
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Britain: From 10,000 Years Ago to Present, and Alastair Dawson’s So Fair and Foul a Day.®
These general overviews really explore the most significant climate trends but they also help to

build a broader, more complete narrative of that climate.

Related to, buy not directly connected to, the climate is the issue of famine. Medieval famine
was not always caused by climate change or weather patterns and inclement weather events
would not necessarily determine whether there would be a famine following a poor or failed
harvest. Instead, it was often as much a consequence of technological, social and economic
factors which prevented the production of surpluses. Widespread socio-economic and
technological conditions to deliver such sustained surpluses did not occur until the 17th

century in England, and later in France.3¢

The principal Scottish sources of historic climate and weather evidence are entries in
contemporary or near-contemporary annals and chronicles. The annals are mostly short
unconnected notes about significant events, and the chronicles are more commonly lengthy
narratives of events, which include information on weather events as part of the details.?” In
either instance they tend to focus on weather events that are extreme or out of the ordinary.3®
These reports can help define what is normal for the time but can lead to a focus on the
extraordinary, rather than the significant trends. They may also not use terms the same way as
would current readers, such as using winter to mean snow-cover, so that saying there was ‘no

winter’ could mean there was no sustained snow cover.3®

3% John Aberth, An Environmental History of the Middle Ages: The Crucible of Nature
(London: Routledge, 2012); Richard Hoffman, An Environmental History of Medieval Europe
(Cambridge: Cambridge University Press, 2014); I. G. Simmons, An Environmental History of
Great Britain: From 10,000 Years Ago to Present (Edinburgh: Edinburgh University Press,
2001); Alastair Dawson, So Foul and Fair a Day: A History of Scotland's Weather and Climate
(Edinburgh: Birlinn Ltd, 2009).

% Andrew B. Appleby, "Epidemics and Famine in the Little Ice Age," The Journal of
Interdisciplinary History 10, no. 4, History and Climate: Interdisciplinary Explorations (1980):
661.

37 C. Pfister, G. Schwartz-Zanetti, and M. Wegmann, "Winter severity in Europe: The
fourteenth century," Climate Change, no. 34 (1996): 92.

38 Ibid., 93.

% Ibid., 97-98.
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One of the most challenging aspects of researching medieval Scotland is the lack of remaining
documents compared to elsewhere in Europe. This position is compounded by the existence of
a far more limited body of research into medieval Scotland in general. While it would be ideal
to be able to rely on Scottish sources alone, there is simply not enough evidence, either
documentary or proxy, to produce a sufficiently detailed picture. This lack of evidence has led
those wishing to study medieval Scotland to use other sources of climatic data, such as those
from Ireland and England, to have enough data to produce with certainty an overarching
narrative.”’ These external sources are broken down into the same combination of annals and
chronicles. They are used in preference to material from elsewhere in Europe due to their
geographical proximity, meaning that they are more likely to reflect climate trends that also
affected Scotland. Such sources, however, must be looked at critically as local weather and the
impact of political events in response to local conditions were likely to have been different.
This reliance on data from other locations has flaws but is necessary if there is to be any
possibility of having sufficient detailed information to produce a ‘complete’ climate narrative
which spans this era. While individual weather events may not have had exactly similar
impacts in Scotland and the wider British Isles, the general trends are likely to have had
important parallel effects. Comparison and context are important, therefore, even if only to

understand the world with which the people in Scotland interacted.

Just as importantly, even when Scottish sources are being used, it is too often done as if there is
minimal variation of climate regionally within the country. While this is demonstrably not the
case, it is unfeasible for a general overview such as this to attempt to divide the climate more
regionally other than into Atlantic-facing western and rain-shadowed eastern zones. This
binary variation is very evident in sources and is based on the topographical character of

Scotland and its relationship with the ocean masses which flank it.

Climate reconstruction may also be done via proxy methods in the form of studying physical
evidence — in the form of, for example, ice cores, cave speleothems, tree-ring sequences, lake-

bed and ocean-floor sediments - from a variety of locations, to determine the history of

nee

40 See, for example Richard Oram, "“The Worst Disaster Sufferd by the People of Scotland in
Recorded History”: Climate Change, Dearth and Pathogens in the Long Fourteenth Century "

Proceedings of the Society of Antiquaries of Scotland 144 (2014).
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climatic events of that region. While they seem more reliable than documentary sources, these
proxy data have flaws. Firstly, they cannot be used with any confidence to determine daily,
weekly, or monthly climate.*' Secondly, each type can only represent a specific time of year
and not variation within that year, other than at best a summer/winter division.*? Lastly, each
type of proxy data can only be used for specific areas.** As with documentary sources, these
flaws do not negate their use but do mean they must not be taken to be reflective of all
situations. Proxy records show as more variation in precipitation than in temperature and that

these variations were more effective in determining success with harvests than temperature.*

While there are many methods for determining climate trends, they will not be covered within
this work. A combination of these sources has been used in the earlier mentioned secondary
works on climate and can be read for detailed discussions. Climate still plays a role within this
thesis as when it would impact a single grain or only a small set of grains, it will be discussed in

Chapter 2: Establishing background on grains.

Science

While this is a work of history, the lack of compositional details about the variety of grains
grown in medieval Scotland, the detail of the malt used, or the preparation methods of brewing
and baking requires consideration of more modern scientific works on those topics. These will
often include both more modern varieties of cereals grown in medieval Scotland and grains not
yet grown in Scotland before 1500 (such as maize), but can still be used to help determine
under which conditions each grain would have grown best and help pair their presence to

climate events.

4 Bernd R. Schone and Jens Fiebig, "Seasonality in the North Sea during the Allered and Late
Medieval Climate Optimum using bivalve sclerochronology," International Journal of Earth
Sciences 98, no. 1 (2009): 84.

#Ibid.,

4 Ibid.,

4 Henry F. Diaz et al., "Spatial and Temporal Characteristics of Climate in Medieval Times
Revisited," American Meteorlogical Society 92, no. 11 (November 2011); Pfister, Schwartz-
Zanetti, and Wegmann, "Winter severity in Europe: The fourteenth century."
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Starting with work on multiple grains is Warren H. Leonard and John H. Martin’s Cereal
Crops, which covers every type of grain grown in medieval Scotland, and Elke K. Arendt and
Emanuele Zannini’s Cereal Grains for the Food and Beverage Industries, which includes both
overviews of all the varieties of grain and their roles in food and drink.# Alongside these, there
are also several books on single varieties of grain, including Dennis E. Briggs Barley, R. F.
Peterson’s Wheat, and YiFang Chu’s Oats: Nutrition and Technology, which focus on the

grains named in each.

As with their roles in the overall study, bulk commodities are not the only items worth
examining in a modern context. The science of brewing, while not understood by the medieval
brewer, helped clarify what would have come as a product from the techniques of traditional
brewing without needing to attempt to replicate the results. For this ]. S. Hough, D. E. Briggs,
and R. Stevens’ Malting and Brewing Science provides fundamental data on the process of
brewing and the ale it produces.#” Malt continues as a topic within the context of brewing
guides, in books such as Charles W. Bamforth’s Beer: 7ap into the Art and Science of Brewing,
Ian S. Hornsey’s Brewing, and Dennis E. Briggs, Chris A. Boulton, Peter A. Brookes, and Rogers
Stevens’ Brewing: Science and Practice.*® Even specific aspects of brewing have dedicated
books to them, such as Yeast Research: A Historical Approach, as well as the Brewing Elements
series of books which includes John Palmer and Colin Kaminski’s Water: A Comprehensive

Guide for Brewers, John Mallett’s Malt: A Practical Guide from Field to Brewhouse, and Chris

% Warren H. Leonard and John H. Martin, Cereal Crops (New York, NY: The Macmillan
Company, 1963); E. Arendt and Emmanuele Zannini, Cereal Grains for the Food and Beverage
Industries: Cereal Grains for the Food and Beverage Industries (Cambridge: Elsevier Science &
Technology, 2013).

4 Dennis E. Briggs, Barley (London: Chapman and Hall Ltd., 1978); R. F. Peterson, Wheat
(London: Leonard Hill Books, 1965); YiFang Chu, Oats Nutrition and Technology (Oxford:
Wiley-Blackwell, 2013).

4 Dennis E. Briggs, J. S. Hough, and R. Stevens, Malting and Brewing Science (London:
Chapman and Hall Ltd., 1971).

8 Charles Bamforth, Beer: Tap into the Art and Science of Brewing, 2nd ed. (Oxford: Oxford
University Press, 2003); Ian S. Hornsey, Brewing (Cambridge: The Royal Society of Chemistry,
1999); Dennis E. Briggs et al., Brewing: Science and Practice (Cambridge: Woodhead
Publishing, 2004).
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White and Jamil Zainasheff’s Yeast: A Practical Guide to Beer Fermentation.®® All of these

inform understanding of brewing processes and constraints upon them.

Because of changes in brewing technology, including the later introduction of hops and the
even later addition of lagering (the process of making lager rather than ale), not all factors
discussed apply to medieval brewing. It was enough, however, to add a keen understanding of
medieval brewing. Baking is also well-researched, with several overview studies, e.g. William
P. Edwards’ The Science of Bakery Products, The Technology of Bread-Making, and Flour and
Breads and Their Fortification in Health and Disease Prevention.>® As with the similarly styled
works on brewing, their focus on modern baking informs understanding of the baking process

and any limitations.

Summary

In the introduction to this chapter the topics to be addressed in this paper were stated. They
were to define Scottish brewing and baking, 1406-1513, and to learn if it was unique compared
to the traditions of elsewhere in Europe at the same time. The decision to focus this study on
the long 15% century is influenced by a desire to enable deeper analysis of a time of major
change, within the constraints of a research project at this level. Research was originally done
with the goal of starting in the mid-13" century but beginning this work in 1406 allows a focus
on the relatively continuous remaining records of the Exchequer Rolls and Treasurers
Accounts that span the century. Similarly, ending in 1513 keeps the focus on a standard set of
record types, before the start of surviving runs of new types of written records thus providing a
continuum of data forms across a period of just over a century that will enable robust
conclusions to be drawn without the skewing caused by the increasing volume of material

available after 1513.

4 John Palmer and Colin Kaminski, Water: A Comprehensive Guide for Brewers (Boulder,
CO: Brewers Publications, 2013); John Mallett, Malt: A Practical Guide from Field to
Brewhouse (Boulder, CO: Brewers Publications, 2014); Chris White and Jamil Zainasheff,
Yeast: A Practical Guide to Beer Fermentation (Boulder, CO: Brewers Publications, 2010).
0 Arendt and Zannini, Cereal Grains for the Food and Beverage Industries.
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While an economic history has value on its own, the goal of this thesis is to construct more of a
cultural history that uses the exchange patterns of barley and malt as part of a study of their
socio-economic importance and of the production methods for malt and, subsequently, the
preparation of ale. There are many challenging aspects to this objective, especially given the
gaps that still exist in even the surviving written sources; namely, the lack of contemporary
Scottish written accounts that discuss the exact nature of the barley and malt being exchanged

or the methods for preparing ale.

With the questions established we explored what has generally been written about on similar
topics. Both brewing and baking have been explored elsewhere in Europe in detail, both in
method and in their economic impact. In comparison, while some researchers have written
about brewing and baking in Scotland, their work tended to be entirely focused on ale and
bread as a smaller part of the economy, rather than on how either were produced, or even
focussed on them very closely. Gaining more details about preparation benefits the study of
brewing and baking for all places, but especially for Scotland as the resources tend to trend
post-medieval. These post-medieval sources will also be used to help inform a Scottish

narrative, as they were used to help other medieval studies.>!

Because this aspect of Scottish society has not been explored in detail, it requires examining a
wider variety of sources. The first of these was original source material, especially those talking
of bulk commodities and legislation. These often led to economic and legal data but had not
been analysed with the same focus. These also included contemporary narratives. The second
set of sources were already interpretations in the form of archaeological reports and climate

studies.

None of these sources contain a complete narrative of 15t century Scottish brewing and
baking, but together they will be used to write one. For now, the first task will be to establish

details each individual grains, focusing on the features of each grain and how the overall

>1 Brears, Cooking and Dining, 91. Brears uses evidence of malting kilns used until the
eighteenth century in Scotland to support medieval designs in England.
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known climate of Scotland would affect the ability to produce sufficient grain to brew and bake

enough to sustain the medieval Scottish population.
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Chapter 2: Establishing background on grains

Introduction

Although much past research has focused on the value of grains in 15t century Scotland, little
was undertaken with the primary goal of exploring its use in completed food products.
Discussions of ale and brewing more usually appear as very minor parts of broader economic or
social history overviews, similar to the approach taken in the previously discussed work of

Gemmill and Mayhew.>

This present work seeks to be more cultural and culinary in scope but remains focused on
understanding the material components in the recipes for bread and ale. Modern consumers
usually have access to a global market in which local environmental conditions no longer limit
the type of products available, but consumers in the 15% century lacked this advantage. Instead,
most people consumed products that were mainly locally grown and were reliant on these

sources for what they used in their brewing and baking activities.

Researchers in many disciplines have long studied and written about the types of conditions
required to best produce each of the main cereal crops.>® Many of these same details are
included here simply to establish a basic level of knowledge on which to build more concrete
understanding of the qualities of each grain. Modern strains of each grain were not available
until several centuries after the period of this study, but varieties existed. Bulk commodity
records did not take note of anything beyond general grain type, and archaeological reports
rely on remains which do not allow more in-depth classification. The conclusions about the
types of grains likely produced in 15* century Scotland cannot be verified with certainty, but

this does not mean the discussion is without value.

2 Changing Values.
53 See, for example, Leonard and Martin, Cereal Crops; Peterson, Wheat.
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Barley and Malt

It is common to start discussions on grains with wheat, but barley is explored first here to
reflect its greater presence in 15% century Scottish written records.> Barley was not the most
prestigious of grain in Scotland; it was neither the highest priced nor the most preferred.
Nevertheless, it was grown all over Scotland and used on its own and as an ingredient in food,
both processed and not. More importantly, barley is used in both brewing and baking to a

greater extent than other grains.

Barley and malt are considered one topic for discussion, despite not all barley being used in
malt and not all malt being made from barley. This pairing, however, reflects the fact that
barley and malt were often listed under the same heading in the Scottish Exchequer rolls and

sometimes even added together in accounts.®

Barley

In the most basic terms, barley (hordeum vulgare) is a grass and a cereal grain. It is an ancient
grain with remains found across the world and dating to at least as far back as ¢.8000 BCE.>
Barley is both genetically diverse and able to adapt to a wide variety of climates.>” Accordingly,
it is grown in more extreme climates than other cereals.>® In general, barley has been regarded

as less valuable than wheat, and two-thirds of the current barley crop is exclusively used for

>t Changing Values; Leonard and Martin, Cereal Crops. Both are representative of the trend to
put wheat before barley. Leonard and Martin start with maize, but it had not yet spread to
Europe in the 15th century..

5 FR, IV-XIII, vii.457-8, 571; viii.180-1, 294-6, 447-8. [hereafter £R] One such example is the
series of accounts for Fife. Starting in 1467, malt bookkeeping is presented along with barley
and under the same section, sometimes labelled as barley and sometimes as barley and malt.
These are not comprehensive by any means but reflect a pattern.

% Leonard and Martin, Cereal Crops, 478-479.

57 Byung-Kee Baik, C. Walter Newman, and Rosemary K. Newman, "Food Uses of Barley," in
Barley: Production, Improvement, and Uses, ed. Steven E. Ullrich (Oxford: Wiley-Blackwell
Publishing Ltd, 2011), 555.

>8 Bamforth, Beer, 87.



34

animal feed.>® On its own barley can be used as animal fodder or cooked into pottages, but its
uses expand once it is processed, including its historical use in both bread and in making
beverages, both alcoholic and non-alcoholic.®® No matter its value in relation to other grains,
barley had long held value to cultures due to its multiple uses and its hardiness. As with other
grains, fresh barley has a limited shelf life, but processing can both add to that useful life and

add more direct use for further products.

Barley growth

While barley is generally regarded as a hardier grain than wheat, it has limits on the types of
climatic regime within which it can successfully grow. Its success in Scotland is not hindered
by colder weather, as the seed dormancy caused by cold and damp allows for them to survive
better than they would in warmer weather.®! However, even barley’s tolerance for high
moisture levels does not allow it to survive in waterlogged soil, and it will not germinate under
those conditions.®? Also, despite its reputation for tolerating a wide variety of climate, it does
not handle severe cold as well as wheat does.®® This would indicate that other climatic or
environmental factors in Scotland cause barley to be the preferred grain. Climate was certainly
a major reason for this but other grains that thrived in Scottish climate were not necessarily as
prevalent (namely rye). Growth of barley is also affected by the quality of the soil, as it benefits

from well-drained conditions, presumably because it prevents the seed from being saturated.**

Even if the ground is not waterlogged, heavy winter rainfalls leach nutrients from the soil and

hinder barley growth. This is a factor that affects spring sown harvests more than those of the

> Arendt and Zannini, Cereal Grains for the Food and Beverage Industries, 156; Leonard and
Martin, Cereal Crops. There is evidence to suggest that there was a point at which barley was
held in higher esteem than wheat, although this was only for a short time and only helps
highlight how unusual it was for the value to be higher than wheat.

% Arendt and Zannini, Cereal Grains for the Food and Beverage Industries, 156.

¢! Briggs, Barley, 188.

62 Ibid., 309.

¢ John R. Garstang and John H. Spink, "Cultural Practices: Focus on Major Barley Producing
Regions," in Barley: Production, Improvement, and Uses, ed. Steven E. Ullrich (Oxford: Wiley-
Blackwell Publishing Ltd, 2011), 224.

64 Leonard and Martin, Cereal Crops, 482.
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following autumn.® Ideally, barley favours moist, but not waterlogged, conditions during the
growing season, but dry during harvest, as high precipitation at that time impedes safe
storage.® This means that the effects of a wet year depend more on when it rains than on how

much falls.

How effective barley was grown can, in part, be estimated by yield relative to how much is
sown. For England, the yield ratios for barley varied from 3.5:1 to 7:1, although the 7:1 was a
rare feat.”” While not indicative of the general situation in Scotland, at least some late 15
century assessments put the expected ratio at 3:1 to 4:1.%8 As these yield ratios both occur
during a period of generally adverse conditions, they were likely at the poorer end of

expectations more broadly across the Middle Ages.

Types of barley

Barley can most easily be divided into two sets of traits, which have slightly different
properties. These are whether the barley has two or six rows of seeds on each stalk, and
whether the barley was sown in the autumn or the spring. The primary differences between
two-row and six-row varieties lie in the number of rows of grain on the barley head, but they
are also different because two-row barley kernels are larger and heavier, which leads to more
fermentable sugars, while six-row contains more protein.®® Both rows in two-row varieties are
symmetrical to each other, while in six-row varieties only one third are symmetrical, with the
rest being twisted in order to fit. Having six rows in the same area is why the kernels are

smaller than their two-row counterparts.” Six-grain barley also requires closer sorting by size

¢ Briggs, Barley, 309.

% Garstang and Spink, "Cultural Practices: Focus on Major Barley Producing Regions," 230.
¢ William Chester Jordan, The Great Famine: Northern Europe in the Early Fourteenth
Century (Princeton: Princeton University Press, 1996), 25.

6 Unclear if these refer to gross or net yields. The Records of the Parliaments of Scotland to
1707, 2021 (St Andrews2007-21), 1478/6/75, 1489/1/11, http://rps.ac.uk.

% Arendt and Zannini, Cereal Grains for the Food and Beverage Industries, 159.

70 Baik, Newman, and Newman, "Food Uses of Barley," 545; Bamforth, Beer, 88.
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(grading) because there was a wider variety of kernel sizes even within the same crop.”
Generally, this meant that two-row barley was viewed as better for malting and brewing by
British ale brewers, a trend which continues to present.”? Whether medieval Scotland
primarily had two-row or six-row is still open to debate, and evidence is split on which was
more favoured and it may have been entirely based on what could be obtained locally. Two-
row barleys tend to be grown during the spring, which may explain its continued preference,
although it does not prove medieval growth.” Overall, two-rowed barley was cultivated two-
thousand years before six-row barley, was an ancestor of the six-row form, and it would seem
more likely for medieval Scotland to reflect the trends of modern Britain than North
America.”* The challenge in this is because some experts, such as Briggs, state that two-row
barley was not introduced to North Europe from the Mediterranean until the medieval era, but
both two-row and six-row barleys have been found at Neolithic sites in Scotland, although not
all sites studied had verifiable two-row barley.” Physical evidence of both types of barley mean
the higher sugar content and later European introduction of two-rowed barley puts it at an
advantage once it was introduced. And yet in the 17t century in Scotland it was noted that six-
row (referred to as four-row) was more common, but two-row made the best malt.” Clearly,
based on modern preference and post-medieval sources, one cannot be certain of the more

common type and instead further traits must be examined. One method through which to view

71 Paul Schwarz and Yin Li, "Malting and Brewing Uses of Barley," in Barley: Production,
Improvement, and Uses, ed. Steven E. Ullrich (Oxford: Wiley-Blackwell Publishing Ltd, 2011),
480.

72 Arendt and Zannini, Cereal Grains for the Food and Beverage Industries, 159; Hornsey,
Brewing, 19. This preference is not universal as North American brewers tend to prefer six-row
barley.

73 Arendt and Zannini, Cereal Grains for the Food and Beverage Industries, 159.

74 Ibid., 155; Roland von Bothmer and Takao Komatsuda, "Barley Origin and Related Species,"
in Barley: Production, Improvement, and Uses, ed. Steven E. Ullrich (Oxford: Wiley-Blackwell
Publishing Ltd, 2011), 44.

7> Briggs, Barley, 81; Camilla Dickson, "The Plant Remains," in Kebister: The four-thousand-
year-old story of one Shetland township, ed. Olwyn Owen and Christopher Lowe, Society of
Antiquaries of Scotland, Monograph Series (Edinburgh: Society of Antiquaries of Scotland.,
1999), 243.

76 Moray, "An Account of the Manner of Making Malt in Scotland," 1069.
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the motivation for choosing one variety over the other is to determine price differentials, but

the records for Scotland did not specify which type was being traded.

The next factor arises from the difference between autumn and spring-sown barley. Autumn-
sown is sometimes referred to as ‘winter’ barley and is planted in mid-September, while spring-
sown is planted in March and April, depending on when it is safe from frost.”” The earlier a
seed was sown, the more yield it would have as it would have more time to grow and develop
starch over the longer season.”® This greater growth would be true, whether or not the barley
was sown in winter or spring. Yields, however, were not the same between these two types as
autumn/winter varieties produced more grain than spring varieties. Winter varieties cost more
to sow, perhaps because the ground was more difficult to work with.” The extra yield in the

winter varieties help offset the cost.®

Modern farmers split the growth almost evenly between the two types; winter barley has a
higher quantity of lower quality output; spring barley is a higher quality barley, but yields less
per acre.?! Of course, proportions vary and reflect changing annual needs and variables like
annual temperatures. A year with especially cold winters would benefit from later sown barley,
but a wet autumn would hinder the harvest if one waited too long for a spring planting. It also
depended on the growing location because, while spring barley was 56% of the total UK barley
production (2002-5), 56% of the spring barley was produced in Scotland because the more
northerly latitudes mean long, moderate days through the summer and Scotland’s high
precipitation led to high yields.8? The early 21¢ century data does not specify the seasonal split
of the barley crop in Scotland, so one cannot be sure of how much of the Scottish harvest was
spring barley, but some guesses can be made based on what was done elsewhere. There was too
wide a variety in spring barley production in Europe as a whole at the same time, but the most

geographically similar location that had its own data, Ireland, grew 89% of the overall barley

77 Arendt and Zannini, Cereal Grains for the Food and Beverage Industries, 159-161.

78 Bamforth, Beer, 94.

7 Hornsey, Brewing, 20.

8 Ibid.,

81 Leonard and Martin, Cereal Crops, 496.

82 Garstang and Spink, "Cultural Practices: Focus on Major Barley Producing Regions," 222-224.
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production as spring barley.®? Generally, if an area has milder winters, they are more likely to
grow winter barley rather than spring, with the additional caveat that spring barley is
preferred for ale.?* Winter barley only did well if it had grown enough to be able to survive
frost and cold once the winter proper had started.®> Overall, this would suggest that Scotland
was generally biased towards the production of spring barley, especially as the temperature
trended colder during the 15® century. Barley’s need for mild weather would also explain why

growing seasons cut off during the late summer were particularly upsetting.

8 Ibid., 222-223. This 89% was also referred to as a 6:1 ratio of spring barley to winter.
8 Tbid., 222.
8 Ibid., 229.
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lllustration 2 - Barley, with and without husk -

https://commons.wikimedia.org/wiki/File:Barley_Seeds.jpg

There are other variations that stand outside the basic number of rows or season of sowing.
One variation is between ‘naked’ and ‘hulled’ barley ‘Naked’ varieties have a hull which is
easier to remove than ’hulled’ varieties.® Regardless of whether the barley is classed as naked
or hulled, there is still a hull to be removed for the grain to be edible.?” This restriction is not
reflected in brewing needs as when it is malted and used in brewing the hull helps protect the
malt from moulding, acts as a filter during brewing, and adds flavour,® but varieties without
hulls generally contain more protein than those with hull.®° Overall, this indicates that the
benefits gained from naked varieties were negligible for medieval farmers and brewers. This
preference for hulled varieties in brewing remains, as modern brewers seek to have as much of

the hull left as is possible, to help produce a clearer product.*

Another variation is in bere, which is a barley variant that was introduced to Orkney in the 8%
century and is the oldest variety labelled with its own designation.”! Little is known of the
exact details of medieval bere use beyond it being considered sufficiently different from other
varieties of barley to merit this naming. It may have also been available in six-row and two-
row forms as bere found in excavations at Dunbar was identified as the six-row variant.”
Although it is currently only produced on a small scale, bere was a common barley variant and
found all over Scotland. It was especially important in the less centrally located areas, such as

Orkney.”

8 Arendt and Zannini, Cereal Grains for the Food and Beverage Industries, 161. ‘Naked’
varieties may also be referred to as hulless.

87 Baik, Newman, and Newman, "Food Uses of Barley," 544.
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9 Bamforth, Beer, 54.

°1 Baik, Newman, and Newman, "Food Uses of Barley," 533.

%2 Alan D. Fairweather, "The Environmental Samples," in Castle Park Dunbar: Two Thousand
Years on a Fortified Headland, ed. David R. Perry (Edinburgh: Society of Antiquaries of
Scotland, 2000), 281.

% Russel Coleman and Catherine Smith, "The archaeology of burgage plots in Scottish
medieval towns: a review," Proceedings of the Society of Antiquaries of Scotland 134 (2004):
309; S. S. M. Shah, X. Chang, and Peter Martin, "Effect of dose and timing of application of



40

Malt

Malt is unique in that it is a process which can be done to any type of cereal, as well as being
the name of the resulting product. Creating malt requires the grain being soaked long enough
to germinate, and then dried to stop growth.”* The equipment to make malt may have changed
since the Middle Ages, but the science behind it has not. Because the process requires more
effort than other uses of grain, there must be a reason to justify the extra labour and time. For
malt the reason is partly because a malted grain is more stable during storage than an
unprocessed version and because it is more easily crushed for further processing.”> Making malt
also converts the starch in grains to more easily fermentable sugars, which allows it to be made

into more products, but especially into ale and beer.%

Malting may have also been a seasonal activity, as before modern refrigeration it could only be
done in the cooler months.” Even as late as the 18® century it was noted that malt produced in
the summer was never very good, and that it would take more time to prepare in the winter,
leaving the ideal time to be spring or autumn.”® Calling summer malt ‘not good’ is misleading as
the warmer and more humid conditions deliver darker malt than that made during other times
of the year, but it does lack the deeper flavours normally associated with darker malt.*® It is
important to note that the seasonality of malting does not mean that malt usage was seasonal,

as once the malt was made it could be stored for months, allowing for year-round use.!®

Grains meant to be malted must meet specific standards to be successful. No matter the variety,

the grain needs to remain living so it can germinate and also must be active, rather than

different plant growth regulators on lodging and grain yield of a Scottish landrace of barley
(Bere) in Orkney, Scotland," /nternational Journal of Environment, Agriculture, and
Biotechnology 2, no. 4 (2017): 2.

% The details of this process will be discussed below.

% Briggs, Barley, 527.

% Schwarz and Li, "Malting and Brewing Uses of Barley," 478-479.

%7 Hornsey, Brewing, 23.

% Moray, "An Account of the Manner of Making Malt in Scotland," 1070.

99 Mallett, Malt: A Practical Guide from Field to Brewhouse, 83, 98.

100 Hornsey, Brewing, 28.



41

dormant.'?! In the case of barley this dormancy is to prevent premature germination and is
more likely to happen in places that are particularly cold or wet.!%? Unlike with the
permanency of death, barley can be recovered from dormancy by either warm storage or cold
storage.!® For other grains it depends on the variety, but a similar set of problems around

dormancy is likely.

Variety

While malting is a process that can be done with any type of grain, here it is discussed in
conjunction with barley because the written records of medieval Scotland simply do not allow
them to be separated in any meaningful way. Not only do accounts in the £R blend barley and
malt totals within both income and expense records, but sections labelled as barley will then
discuss malt, and sections labelled malt will include barley.'* This mixture of terms is true for
neither wheat nor oats, and any malt made from these grains is labelled as such very explicitly,
still often under the heading of malt.!® Malts made from grains other than barley that were not
listed simply under malt were also recorded primarily in the surviving early £R from the 13t
and 14% centuries, and were written into a section separate from the combined barley and malt
section.’® The 15 century was far more uniform, with malt being specifically referred to as
barley malt or simply as malt.!”” Even with these exceptions, the connection between barley
and malt was so strong that it could be argued that the main purpose for barley outside animal

feed was for malt and its resulting products.!%

101 Bamforth, Beer, 92.

102 Thid., 2

103 Tbid.,

104 R, IV-XIII. These include the examples of those given in Fife earlier in the chapter.

105 Tt is often only when accounts name other types of malt as well that barley malt is specified.
106 To complicate matters, in some cases, barley malt is put with barley and oat malt is put with
oats (ER, 1,124-125,132-133), In other cases, barley malt and oat malt each have a section (£R
1.329). In yet others, barley is listed together in a section labelled barley and/or malt (ER
1.188,252,345). And lastly, it doesn’t make clear divides other than grain expenses (£R i.146).
107 ER, IV-XIII. Examples are widespread over these volumes.

108 Arendt and Zannini, Cereal Grains for the Food and Beverage Industries, 156.
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This emphasis on barley malt may have been unique to Scotland as the records of Dame Alice
de Breyenen in England, dated from October 1412 to September 1413, describe a combination
of wheat malt and barley malt, or oat malt and barley malt, for much of the year, with pure
barley malt being reserved for a small part of the year.!® However, this variety of malt grains
may have been unique to England, rather than barley malt being unique to Scotland, as
primarily barley malt was also common in other locations. One example was a late medieval
brewhouse or malt storage location in Berlin, which contained remains from a mixture of
grains, most of which were barley, with the others being such a small part of the overall total
that it suggested that only barley was being intentionally malted and that the remaining grains
were contaminants.!? If the type of grain used in malt in Scotland was from a wider variety of
grains as it was in England during that time, rather than being almost barley, as it was in
Germany, it was not reflected well in the ER, other written records, or even found in physical
remains. Even in England, the malting tradition involving a wide variety of grain fell out of
favour by the 17t century, during which time English brewing books assumed that barley was
the main source of malt. They only mentioned oats and wheat as another option for other

possible malt, with oats only being recommended when barley was not available.!!

The assumption that barley should be the main type of malt continues today and unless
another type of grain is mentioned it is still assumed to be barley malt.!? Malt is currently also
the most common use for barley in human consumption, as one-third of the crop is malted.!3
Currently, barley is divided into types that are considered best for malting or not for malting
(essentially for feed), but there is no reason to believe medieval farmers had such

specialisation.!

109 Brears, Cooking and Dining, 88.
110 Hans-Peter Stika, "Early Iron Age and late mediaeval malt finds from Germany: attempts at

reconstruction of early Celtic brewing and the taste of Celtic beer," Archaeological and
Anthropological Sciences 3 (2011): 42.

1 LCB 32; Markham and Best, 7The english housewife, 180-181.
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113 Tbid., 156.
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Malthouses and kilns

More important than which grain is being used is the fact that the malt can vary significantly,
based on the preparation method. All grains needed to be dried via kiln in areas with moderate
climate and with cool and damp summers.!"> The reasons grains were kilned included the need
to save seed for the next year’s sowing, to make the grain sufficiently dry for grinding, and as
part of the requirements for malting; but kilns will be examined in the context of malting
because the kilning process did more to the grain than simply dry it.!’® The equipment was also
identical and cannot be differentiated when found in archaeological sites. The main difference
in the malt-making kilning process is that malt will be kilned at higher temperatures than
grains that simply need to be dried for general use.!” It is done to both make the malt darker,
and have more complex flavours than those that were merely dried.!!® There is no evidence
that medieval maltsters aimed to create darker malt, but as especially pale malts can have

sulphuric tastes they could be undesired.!'

Malt responds very differently, especially in brewing, depending on how light or dark the malt
is and whether it is smoky or not. The lighter and more evenly coloured a malt is, the more of
the starch in that malt is a variety that can be converted into a fermentable sugar.!?
Conversely, the darker a malt is, the less fermentable sugar it has, which leaves a sweetness
that can be tasted but not actually converted into alcohol by yeast.!?! The extreme is that
charred grain cannot be fermented at all.!?? Smoky malt does not influence the general brewing

process but can end up a large part of the flavour profile of a finished product. Those who make

115 Paul Duffy, Sarah Cobain, and Helen Kavanagh, "'From skill to skill": evidence for
medieval brewing at Balbriggen, Co. Dublin," The Journal of Irish Archaeology 11 (2013): 65;
Annemarie Gibson, "Medieval corn-drying kilns at Capo, Kincardineshire and Abercairny,
Perthshire," Proceedings of the Society of Antiquaries of Scotland 118 (1989): 219.

116 Gibson, "Medieval corn-drying kilns at Capo, Kincardineshire and Abercairny, Perthshire,"
219.
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119 Tbid., 53.

120 Greg Hughes, Home Brew Beer (London: Dorling Kindersley Limited, 2013), 22.
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traditional smoked German beers (rauchbiers) argue that all beers were traditionally smoky, as
they believe it was impossible to dry traditional malt without smoke affecting the product.'?
However, this assertion is uncorroborated and may only be a modern narrative created to give

a spurious time-depth to rauchbier. It may have also been sought after only in that area.

Unfortunately, because malt-making was a part of ordinary life and the techniques were not
documented in medieval Scotland, the method for it needs to be discussed through use of later
documents and evidence from archaeological contexts. The colour of traditional malt would be
very difficult to keep even, especially given that traditional British malting kilns are built to
have more direct heating than those used elsewhere in Europe.!?* The most common design
found in medieval sites is best described as lined pits with circular combustion chambers,
where the fire was lit near a covered flue and where the heat was carried to a cylindrical
chamber on top, with layers of small sticks and straw to support grains and a covering to stop
rain from leaking into the drying grain.!? The question for how widespread or early such kilns
were in use is debatable. While originally only seen in use from the 16 to 19% centuries,
round kilns found in Abernethy and Capo were possibly in use from as early as the 11t
century.!? [t is dangerous to assume use based on such few examples, but similar kilns are
common in surviving examples in Orkney and Shetland, where two-types survive in the form
of four-sided kilns and rounded kilns.’?” Similarly, while Brears's work on malthouses is based
in England, he says that such designs continued in use in Scotland into the late 18 century and

were fuelled by peat, wood, or dry corn.!?

More elaborate kilns were thought to be much more modern than excavation has now

revealed, as grain-drying kilns have been found around Scotland. They are of a design thought

123 Duffy, Cobain, and Kavanagh, "From skill to skill," 69; "Raichbier," 2006, accessed 03/03,
2016, http://www.germanbeerinstitute.com/Rauchbier.html.

124 Briggs, Barley, 543.

125 Brears, Cooking and Dining, 91; Gibson, "Medieval corn-drying kilns at Capo,
Kincardineshire and Abercairny, Perthshire," 219.

126 Gibson, "Medieval corn-drying kilns at Capo, Kincardineshire and Abercairny, Perthshire,"
220-226.

127 Tbid., 219-220.
128 Brears, Cooking and Dining, 91.
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only to become common in the post-medieval period and are found at locations dispersed from
Linlithgow burgh to rural Perthshire. The excavated examples show that the design was
essentially unchanged from the 13t century to the 18".1% Similar-shaped kilns are also found
in Ireland, dating from the thirteenth and 14" centuries, along with simpler circle or pit

kilns.130

Unlike with modern malting methods, where the source of heat for drying would not cause a
smoky flavour unless specifically wanted, it is possible for this more direct traditional method
to be affected by the fuel used to help dry the malt.’3! Even if the fire was not just below the
grains, they were immediately inside or outside the entrance of the kiln and had only a very
limited space between the fire and where the hot air was funnelled.!3> Whether or not this
feature was seen as a flaw or simply a feature is unknown, but later brewers did view the
smoke as undesirable. An 18" century brewing guide, 7BB, specifically mentions smokiness as
a sign that the material used to fuel the malting process was not dry enough to be used cleanly,

and implied a contrast to well-prepared malt being made with properly dried fuel.'33 Another

129 Derek Alexander, "Excavation of a grain-drying kiln and mill lade at Kettlestoun Mains,
Linlithgow, West Lothian," Glasgow Archaeological Journal20 (1996): 83, 91.

130 Duffy, Cobain, and Kavanagh, "From skill to skill," 62-64, 66.

131 Briggs, Barley, 543; Hornsey, Brewing, 28.

132 Alexander, "Excavation of a grain-drying kiln and mill lade at Kettlestoun Mains,
Linlithgow, West Lothian," 84.

133 TBB., section malt drying. “Malt is dried with coke, coal, wood, furze, and straw. The best
and sweetest malt is dried with coke, or welch coal; because the coke, or coal, gives a regular
and gradual heat. Malt dried with coke, or coal, will be of a bright, clean colour, because the
fire is free from smoak. It is also to be observed that malt dried with coal, or coke, is generally
well cured, that is, sound dried, because the coke or coal fire is fierce and strong.

If malt is dried with a wood fire it greatly depends on the wood being housed in a dry
season; for if the wood is dry it will produce a clear fire, free from smoak, and the malt will be
of a bright colour; but if the wood is wet and sugged, the fire will not be fierce, but will be
smoaky, and will certainly cause the malt to be of a dull colour; and the beer brewed from such
malt will consequently have a smoaky taste: therefore it depends on the attention of the
maltster, in housing his wood in good order, for without that attention he cannot serve his
customers with good, bright, well cured malt.

I have seen very fine malt dried with straw, it being less subject to smoak than malt
dried with wood; but this mode of drying is very tedious, because a person must always attend
the fire. In those countries where it is straw-dried, wood and coal is dear, therefore straw is
used as a substitute for coal, &c. However, if care be taken, malt may be well cured with a
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similarly dated document says that the strong and smoky taste of improperly dried malt is one
that few can bear and is associated with lower quality drinks.!3* These, however, are sources
from England. How smoky Scottish malt would be depended on the type of fuel used. It is

difficult to find remains of the fuel, in part because kiln-bases were cleaned out frequently.!®

When peat is used, one cannot avoid a smoky product, due to the very nature of how peat
burns. It is of course impossible to be certain which fuels were always most common, but
maltsters would likely use what was available locally, rather than what might be preferable. A
discussion of fuels in Scotland from the mid-15% century to 1850 looked primarily at peat and
coal.’® They were not examined strictly in their use for either malting or brewing, so cannot be

assumed to be the most common fuels for either.

The type of fuel used can be determined by looking at traits of it. To start, coal burns at such a
high temperature and with such high level of gaseous pollutants that it would not work for the

open heating systems used at the time. Coal may have been mined before 1200, although

straw or wood fire, but not to equal welch coal, or coke, because the fire may always be kept up
so as to produce a regular heat.”

«

134 London and County Brewer., chapter 4. “Brown Malts are dryed with Straw, Wood and
Fern, &c. the Straw-dryed is not the best, but the Wood sort has a most unnatural Taste, that
few can bear with, but the necessitous, and those that are accustomed to its strong smoaky
tang; yet is it much used in some of the Western Parts of England, and many thousand
Quarters of this Malt has been formerly used in London for brewing the Butt-keeping-beers
with, and that because it sold for two Shillings per Quarter cheaper than the Straw-dryed Malt,
nor was this Quality of the Wood-dryed Malt much regarded by some of its Brewers, for that
its ill Taste is lost in nine or twelve Months, by the Age of the Beer, and the strength of the
great Quantity of Hops that were used in its Preservation.

The Fern-dryed Malt is also attended with a rank disagreeable Taste from the smoak of
this Vegetable, with which many Quarters of Malt are dryed, as appears by the great Quantities
annually cut by Malsters on our Commons, for the two prevalent Reasons of cheapness and
plenty.”

135 Alexander, "Excavation of a grain-drying kiln and mill lade at Kettlestoun Mains,
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generally only used locally to the mines, except where Scottish burghs were importing coal

from England, starting mostly in the 14® century.!¥

Conversely, peat burned at a lower temperature and, while it was not the cleanest burner, it
was better suited to open malting systems. Peat rights were part of the privileges of power

within royal burghs, and legislation was put into place from the 1500s to control extraction,
both of which suggest peat as a primary fuel, with later pressures on supplies causing it to be

more conserved.!38

Even without as many direct sources for the fuel, some are known or presumed. Fenton argued
that peat was the traditional fuel for drying kilns, because it had less of a chance of leading to
the overall kiln catching fire, but that it left a distinct taste of peat-smoke.!** Overall, coal, coak
(coke), straw, fern, peat, and hardwoods could be used.'* Preference played a part in what was
actually used, and when in 1837 the first complete Scottish guide on malting and brewing
which listed preferred fuels specified varying types of coal or charcoal or wood.'*! This is in
contrast to The English housewife’s guide a century earlier, which put straw as the most
preferred type of fuel, with different sources being ranked above each other, followed by coal,
turf, and peat only when the smoke would not touch the malt.!#? This preference was not
shared in Scotland, as a 17% century guide written on the topic "Malting in Scotland” put peat

at the top, followed by charcoal, pit-coal, heath, broom and ferns.!*3

The colour of malt is even more challenging to pinpoint without physical descriptions of the
actual malt of the era. The only certain truths are that completely even-coloured malt is
improbable without an indirect modern malting technique and that the darker you attempt to

make a malt the more likely you are to end up with burnt malt grains, along with simply
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138 Thid., 18.

139 "Charred plant remains," Lockerbie Academy: Neolithic and Early Historic timber halls, a
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darker ones. Stirring would be done to attempt to even out the colouration, but it would still
allow for some variation. This inability to produce dark malt without burning, as well as being
unable to create evenly light malt, would lead to a medium light malt made of varieties of

different shades.

Fuel is not always needed as malting could be completed by sunlight, instead of the addition of
external heat, but sun-dried malting is also traditionally done during the winter to help control
the temperature during germination.** The extremely short days and traditionally wet winters,
however, would not allow an open sun operated malting process to take place in Scotland. The
lack of viable naturally dried malt only leaves direct methods of heat as a method of drying and
that would mean at least some smoke, which was unavoidable, although how much was
present in the malt would depend on the skill of the maltster and what fuel they had

available.14

Making Malt

No description of the malt-making process is included in any surviving medieval Scottish
documents. However, the science remains consistent and early modern traditional methods do
not require devices that would have been inaccessible to a medieval maltster. It was a detailed
process and very early medieval malt took fifteen days to produce.!*¢ Understanding of how
malting worked and what it chemically did was absent. Malting equipment changed over time,
but the steps have remained the same. The basic steps for making malt are steeping, sprouting,
and drying, but the whole process is divided into five stages: cleaning/grading, steeping,
germination, kilning, and malt blending/cleaning.'#” Because the two extra stages involved

sorting, which would apply to many grains, only the other three steps will be focused on here.

144 Briggs, Barley, 538.

14 Duffy, Cobain, and Kavanagh, "From skill to skill," 69.

146 Thid.,

147 Arendt and Zannini, Cereal Grains for the Food and Beverage Industries, 187; Schwarz and
Li, "Malting and Brewing Uses of Barley," 480.The more detailed step method includes sorting
necessary for all types of grain processing, which are not unique enough to malt production to
be discussed in detail.
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The first step - steeping - simply increases the moisture level of the grain to a point where it
can germinate later. The modern method has limited soaking periods, followed by drying,
before being soaked again. Traditionally the grain was continually soaked, a method which
ended up taking longer than modern methods, despite having more time in direct contact with
water.!*® How long soaking took varied, as the speed of germination would vary, based on time
of year and size of each grain of barley.!# This stage took at least several days, but was divided
into one to three days of soaking, followed by a day and a half of draining excess water,

followed by several days under cover.!'>

The second step for malting was called sprouting (also called germination). It was traditionally
done by spreading the soaked barley on a floor in a layer 10-20cm deep and allowing it to rest
for several days. It was thinned out or piled by raking, to maintain a temperature range.!!
Knowing when it was ready required an experienced maltster, who could test it by squeezing a

few individual grains in their hand to see how readily it would be compressed.'?

The third step is drying (or kilning). The drying takes the malt to a low enough level of
moisture to stop germination and associated changes in the carbohydrate structure.'> The
lower moisture level also enables longer storage without spoiling. This stage can still take
anywhere from 16 to 60 hours, with the first ten hours being the most productive for
evaporation; it slows after that while the overall temperature rises.'> The goal was to reach 4%

moisture. 15

148 Bamforth, Beer, 92-93, 96; Hornsey, Brewing, 22.

1499 Bamforth, Beer, 96.

150 Duffy, Cobain, and Kavanagh, "From skill to skill," 69; Mallett, Malt: A Practical Guide from
Field to Brewhouse, 50.

151 Bamforth, Beer; Hornsey, Brewing, 22; Mallett, Malt: A Practical Guide from Field to
Brewhouse, 67.

152 Bamforth, Beer, 99.

153 Thid., 100.

154 Hornsey, Brewing, 27-28.

155 Bamforth, Beer, 102.
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A complete and contemporary picture can be seen in the form of a 13™ century verse by Walter

de Bibbesworth, which explains the method from barley to ale in England.!>

In steep your barley in a vat, [ cuwe’ or kive’]
Large and broad, take care of that,
When you have steeped your grain,
And the water let out-drain,
If you've swept it clear before.
There couch, and let your barley dwell
Till it germinates full well.
Malt you know shall call the grain,
Corn it ne'er shall be again.
Stir the malt then with your hand
In heaps or rows now let it stand,
On a tray then you shall take it
To a kiln or dry and bake it,
The tray and eke a basket light
Will serve to spread the malt alright.
When your malt is ground in mill
And of hot water has drank its fill,
And skill has changed the malt to ale

Then to see you shall not fail.

The process of making malt results in a finished product with less moisture than the original
grain, leading to a lighter product. But medieval records do not take this into account, as both

barley and malt are measured by volume, rather than weight. No volume is lost in the process

156 Brears, Cooking and Dining, 89.
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and a boll of barley is used to make one boll of malt.’”” When weight is instead used, the loss is

somewhere between 7% to almost 20% of the starting barley.!>

Wheat

Wheat ( Triticum) was the most valuable grain grown and processed in medieval Scotland, both
in its perceived use and in the prices paid for it. While wheat was generally regarded as a less
common grain in medieval Scotland than barley, it regularly appeared in rental payments and
when they did their expected payments were generally met, with fewer accounts of failed
payments than there had been for barley or malt. While it was generally less common than
other types of grain, it was occasionally the dominant grain, such as in the case of at least one
location in East Lothian.' It does not mean it was all grown nearby but wheat was not a grain

that could only be accessed at the best of times.

Wheat growth

As with other grains, wheat follows a specific growth cycle, starting with sprouting and ending
with the mature wheat. All wheat follows the same growth pattern, but it is not always at the
same time of year; the wheat can either be sown in winter or in spring. This seasonality both
influences the weather the growing crop will experience and the time in which the growing

season will end.

To grow wheat, no matter the season, requires specific conditions. To start, germination of
wheat can only occur between 4 “and 37 ° C. While this range looks forgiving, wheat has a
higher requirement for heat than other grains. It is not simply a matter of more heat being

better for wheat as winter wheat handles cold better than winter barley or winter oats. At a

157 FR xiv.41
158 Hornsey, Brewing, 28; Mallett, Malt: A Practical Guide from Field to Brewhouse, 85.
159 Erland Hindmarch and Richard Oram, "Eldbotle; the archaeology and environmental

history of a medieval rural settlement in East Lothian," Proceedings of the Society of
Antiguaries of Scotland 142 (2012): 269.
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minimum, wheat can grow at 3-4 ° C, but grows optimally at around 25 ° C and can handle up

to 30-32 ° C.160

As with barley, the correct amount of moisture is required. High rainfall in spring hinders
winter wheat growth.!®! Wheat benefits from hot dry summers and has a general increase of
five percent for every single degree Celsius rise in temperature during the summer.!%2 Also as
with barley, the effectiveness of the growth of wheat can be examined in its required ratio of
grown grain to sown grain. The estates of the bishops of Winchester in 13 century England
expected a range of 3:1 or 4:1.1¢ In comparison, the late 15® century expected ratios were only
2:1 or even as low as 1.23:1.1%* While it was still during the same time as the barley ratios, it
being even lower than the values expected for barley reflects the generally higher difficultly in

effectively growing wheat in Scotland.

Types of wheat

The first distinction to make with wheat is based on whether early-stage growth occurs in
winter or in spring. Both winter and spring varieties are grown in Scotland, but the winter
varieties carry greater risk of failure as they are more likely to struggle with cycles of freezing
and thawing.!® These cycles are dangerous because winter wheats generally have a resistance
to frost towards the very early part of their growth cycle, but this is lost during active growth

during the spring, meaning they’re vulnerable to late March and April frost.!%

100 [ eonard and Martin, Cereal Crops, 284-285.

161 Thid., 286.

162 Bruce Campbell, "Physical shocks, biological hazards, and human impacts: the crisis of the
fourteenth century revisited," in Le interazioni fra economia e ambiente biologico nell’Europe
preindustriale. Secc. XIII-XVIII (Economic and biological interactions in pre-industrial Europe
from the 13th to the 18th centuries), ed. S. Cavaciocchi (Prato, Italy: Istituto Internazionale di
Storia Economica “F. Datini, 2010), 19.

163 Jordan, The Great Famine: Northern Europe in the Early Fourteenth Century, 25.

14 RPS1489/1/11, 1490/2/64

165 Peterson, Wheat, 136.

166 "Crop Water Information: Wheat," 2015, accessed 28 11, 2016,
http://www.fao.org/nr/water/cropinfo_wheat.html.
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There are three broad classifications used to separate types of wheat. They are growing season,
protein content and quality, and grain colour. Because the varieties of wheat produced in
medieval Scotland are even less well understood than those of barley, not much detail will be
put into these designations. It is possible, however, to demonstrate the variability in wheat and
that can be used to make informed guesses about the types of wheat most likely produced in

15t century Scotland.

Wheat varieties are defined by more than the season in which they are planted. As with barley,
both winter-sown and spring-sown varieties exist. Spring wheat has been traditionally
preferred in places with severe winters and cold winds that also lacked severe snowfall.'®” It is a
variety that does not need any periods of cold but was also sensitive to frost.'®® The next factor
is the level of protein. Wheat could vary anywhere from 8-15% protein, although modern
commercial classes (as of 1963) tend to be between 11.2% and 16.8%.!®° The quality of the
protein in wheat, namely the gluten, affected how it would work in baking. It was unlikely
that the quality of the gluten was not a deciding factor for medieval wheat, but that quality did
affect its ability to produce high quality bread. The last singular factor is the seed colour. The
kernels can be either red or white, but red is a dominant trait and later generations will tend
toward red when repeatedly bred.!” These traits combine and sometimes affect each other.
One example is how the seasons of the wheat also impact the protein levels, namely spring

wheat generally has more protein than winter wheat.!”!

With this knowledge of wheat established, we can look at what wheat was grown in Scotland.
Documentary evidence about wheat does not specify what type would have been grown. This
lack of documentary evidence, along with many changes through enhancement of specific
genetic traits in wheat over the last few hundred years, mean the medieval varieties grown can

never be truly known, but it is important to offer some informed speculation about what the

167 Tbid.,

168 Thbid.,

19 Leonard and Martin, Cereal Crops, 366-367.

170 Tbid., 432.

17t William Jago and William C. Jago, The Technology of Bread-Making (Liverpool: The
Northern Publishing Co., 1921), 384.
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wheat would have been like. DNA analysis would be ideal for understanding the differences
between medieval and modern varieties, but such reports are lacking.!”? Factors that helped
create weather tolerance also affected the wheat’s suitability for different uses. Despite the
cultural importance of wheat in bread-making it is still a minor crop in Scotland and varieties
being grown were bred elsewhere and later brought into Scotland. Given the relatively similar
climates, these wheats likely came up through England, which would mean red and white-
grained winter wheats, and red-grained spring wheats from the standard wheat species and

cone wheat.”3

This is not to say Scottish varieties were identical to the wheat grown in England, as it was
more likely to have local wheats developed with the needs of the Scottish climate in mind.
Rather, the tendency for both cold and windy winters in Scotland give credence to the idea
that spring wheat was the more common variant in Scotland, although they would need to be

sure that the frost risk had passed or risk losing the crop early in the season.

172 Such research may be possible in the future and would lead to new knowledge that cannot
be asserted now.

173 Peterson, Wheat, 206.
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Illustration 3 - Wheat stalk, green https://www.pexels.com/photo/grass-weeds-nature-grain-8189/

lllustration 4 - Wheat stalk, dried https://pixabay.com/en/wheat-grain-cereals-close-ear-1541336/
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lllustration 5 - Wheat grain https://commons.wikimedia.org/wiki/File:Wheat_grain.jpg

Flour

Unlike with barley, where the more refined form is seen as malt, the more ‘complete’ use of
wheat is flour. This comparison is not entirely equal as processing wheat into flour simply
requires milling but converting barley into malt is a more complicated process, which leads to a
whole grain product which requires later milling. Grains generally were not traded when
already milled and so flour did not appear as a part of accounts in nearly the same quantities as
malt did. It was so rare that no medieval records can be found in the NRS with the keyword
flour, only expanding to three if the range is extended to the end of the 16* century.” This is
perhaps because flour was not often traded in large quantities as part of rents or tithes. It was

instead milled as required.'”

174 Flour was not completely missing from medieval Scottish documents as 35 documents in the
People of Medieval Scotland site mentioned flour and flour also appeared in both the RPS and
ER.

175 Brears, Cooking and Dining, 109.
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The reasons for not milling until close to the planned time of use are unknown, but it was at
the expense of the benefits that come with storing the flour for a few months.'”® This work
also states that the bread made with aged flour has better volume, texture, and colour to that
made with freshly milled-flour.!”” Despite flour appearing so infrequently in the record, it is
part of the discussion of wheat because it is as clearly associated with wheat as malt is to barley.
Wheat is given in accounts, with the goal of being milled for later usage in a product (in this
case, usually bread) the way barley is given to be made into malt to be later used in ale. As with
the wheat that made it, flour could contain various levels of protein, which affected the end
products it was used in. Jago and Jago claim that bakers in Scotland preferred strong flours

(meaning with higher protein contents).!78

Other Grains

Barley, malt, and wheat were put at the beginning of this discussion because of their
importance, but they were not the only grains people produced and consumed in 15 century
Scotland. Oats, rye, and a variety of legumes were part of the 15" century Scottish diet. They
were generally less present in the overall production of ale and bread than wheat and barley
but are still worth exploring in detail to understand their role. Oat especially was common
enough in the baking process to be worthy of mention, with details of such to be covered in

Chapter 4: Establishing background on grains.

Oats

If the only reasoning for the order of ‘other grains’ was quantity of grain produced per year,
oats would start this chapter. Oats have often been regarded as the prime grain of Scotland; its
production dominating arable agriculture into the modern era. There is no denying their
importance in the medieval Scottish diet, for both human food and as animal fodder. The dual

uses of oats for both humans and animals are why they are being discussed along with assorted

176 Peterson, Wheat, 312.
177 Ibid.,
178 Jago and Jago, The Technology of Bread-Making, 317.
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other grains rather than on their own. However, this dual use also shows how the climate
encourages reliance on oats as an easily produced and reliable grain, to be used for flour, malt,

bran/chaff fodder, and seed corn.

Both unprocessed oats and the processed form of oatmeal frequently appeared in the accounts
of the exchequer, as well as in rentals.!” Outside their appearance in official documents, oats
played a large part in the general narrative of Scotland and Scottish society. Not only were oats
defined by connection to feeding Scotland in the 1755 Dictionary of the English Language by
Dr. Samuel Johnson, but Jean Froissart’s single mention of Scottish soldiers preparing food was
their preparation of oatcakes on a metal plate.' While the latter may only reflect the

experiences of soldiers, it was part of a trend toward associations of oats and the Scottish diet.

One could argue that the cultural connection is inseparable from the issue of climate. Oats
thrive in climates and conditions that are unsuitable for other types of grains. They both
require more water than other grains and their growth suffers from both excessive sunlight and
from dry heat, i.e. they thrive in colder, darker and wetter conditions, making oats ideal for
growing in Scotland.!® It was perhaps because of this ease in growth that oats were grown in
such large numbers. Despite their frequency, or maybe because of it, oats were the cheapest of

all grains, during the 15 century. It was also low prestige and when found in places where the

179 Qats are such a frequently mentioned grain in the written evidence that to make charts,
such as those done in the chapters for barley and for wheat, could be an entire chapter. The
discussion of oats being purposely left shorter is not meant to deny the importance of oats and
oatmeal but is instead because oats and oatmeal are so multi-purpose that they can’t always be
easily connected to either baking or brewing. Also, unlike with wheat, which rarely in
accounts as milled flour, oatmeal (sometimes simply referred to as meal) makes frequent
appearances in accounts and does often warrant its own section in those accounts.

180"Qats - A Dictionary of the English Language: A Digital Edition of the 1755 Classic by
Samuel Johnson," 2012, accessed 02 11, 2017, https://johnsonsdictionaryonline.com/oats/; Jean
Froissart, The Chronicles of Froissart, trans. John Bourchier, ed. G. C. Macaulay (London:
MacMillan and Co., Ltd., 1895), 17.

181 Leonard and Martin, Cereal Crops, 548.
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occupants could afford better it was assumed to be for animal feed rather than for the people,

such as when discovered in the drains of Paisley Abbey.!8?

Varieties

But even with knowledge that oats were grown widely in Scotland, more can be said about the
specific varieties. In most of the accounts, oats were simply referred to as oats, rather than by
type, but assumptions can be made based on the information presented, as well as what is

known about modern strains.

Firstly, the records can specify black, grey, and white oats without ever clarifying what those
terms meant, and there is no surviving definition of these three categories or varieties in post-
medieval contexts. While these distinctions could be referring to different qualities of grain, it
most likely refers to the colour, as even relatively recently oats were commercially separated
into five separate classes: white, red, grey, black, and mixed.'®® The colour may refer to quality
as well, as staining on the hull is still seen as a sign of environmental problems during growth
or infection and is used as a reason for a mill not to process a specific batch of oats.'8* But
quality is not the only reason for different colours. Black oats may refer to a completely
different variety of oats, Avena strigosa, which is an earlier strain used before the
common/grey oats, Avena sativa, became common in Europe.'®> They have different origins
and different tolerances to temperature and moisture. The relatively early references to black
oats would support the idea of them being an earlier strain that was grown less frequently as
more hardy varieties become common. The disbursement of different types of oats being
widespread demonstrates that black oats were instead grown alongside newer varieties rather

than replaced by them. Black oats were found in excavated kilns at Lockerbie which were

182 Russel Coleman and Catherine Smith, "The archaeology of burgage plots in Scottish
medieval towns: a review," The Society of Antiquaries of Scotland, no. 134 (2004): 309.

183 Leonard and Martin, Cereal Crops, 576.

184 Nancy Ames, Camille Rhymer, and Joanne Storsley, "Food Oat Quality Throughout the
Value Chain," in Oats: Nutrition and Technology, ed. YiFang Chu (Chichester: Wiley-
Blackwell, 2013), 37.

185 H. L. Dial, Plant guide for black oats (Avena strigosa Schreb) (Tuscon, AZ: USDA - Natural
Resources Conversation Service, 2014).
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dated broadly between the mid-15% and the early 19 centuries.'®¢ And to support there not
being a switch away from black oats, earlier finds from 13 century contexts in Dunbar were
either white or grey.'®” Black oats sometimes appeared in early contexts, such as the 12t
century kiln excavated at Lhanbryde, Moray, which had remains of predominately black
oats.!® Sometimes both black and white appeared at the same locations, such as in Leith, where
both appeared across many time periods, and in the C. A. Rent, in which both white and black
oats were specified in the Register of Tacks 1539-52, but there were more mentions of black
than white.’® Black oats may have been the most common in a few locations, but this was not
universal as they were overall less common than both white oats and grey oats, with grey oats

being the most common grain of the poor.'?

While modern oats are divided into hulled and naked (hulless) oats, it seems most likely that
most, if not all, medieval oats were of the hulled variety. Not only are naked oats generally
newer varieties, but the yield is lower than with hulled oats and they deteriorate in storage
much more quickly than those which have been hulled.!! Beyond the hulled variety being
more stable, they also appear in more archaeological sites. One cannot always tell whether oats
were hulled or naked in the archaeological remains, but it was aided by oats normally being
stored in their hulls.’*? It leads to the difficulty of not being sure if the remains were hulled
because those stored without hulls would have more likely not survived, but given that
removing the hull was only done close to consumption, it is likely they knew of the

disadvantages of storing naked oat grain. Assuming that the records reflect the reality, and not

186 Hastie, Charred plant remains, 58.

187 Fairweather, "The Environmental Samples," 281.

188 Derek Alexander and Timothy G. Holden, "A medieval grain-drying kiln and earlier mill-
lade at Lhanbryde, Moray," Proceedings of the Society of Antiquaries of Scotland 127 (1997):
678-679, 681.

18 Rental book of the Cistercian Abbey of Cupar-Angus, ed. Charles Rogers, 2 vols., vol. 1-2
(London: Printed for the Grampian Club, 1879-80), 18, 47, 48, 50, 61, 62, 85, 90, 92, 112, 113,
117,127,177, 202, 203; Simon Stronach et al., "The medieval development of South Leith and
the creation of Rotten Row," Proceedings of the Society of Antiquaries of Scotland 132 (2002):
414-415.

19Coleman and Smith, "Archaeology of Burgage Plots," 309.

YIT. R. Stanton, "Naked Oats," Journal of Heredity 14, no. 4 (01 07 1923): 177, 182.

192 Alexander and Holden, "A medieval grain-drying kiln and earlier mill-lade at Lhanbryde,
Moray," 684.
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just what was able to survive, this trend toward hulled oats started early, with much of the
grain in the 12* century Lhanbryde kiln still retaining their hulls.”® More often than not the
oats were not found whole enough to tell whether they were hulled or not, but their remaining

numbers suggest they were able to last over the centuries due to having their hulls.!%

19 Tbid., 678-679, 681. The oats found in the 12th and 13th century remains of Inverness were
either naked or stored after being hulled, but they are an outlier; Clare Ellis et al., "Excavation
of two ditches and a medieval grain-drying kiln, Inverness, Highland," Proceedings of the
Society of Antiquaries of Scotland 132 (2002): 431.

194 Alexander, "Excavation of a grain-drying kiln and mill lade at Kettlestoun Mains,
Linlithgow, West Lothian," 90; Sheila Boardman and Susan Ramsay, "5.2 The Charred Plant
Remains from Mills Mount," in Excavations within Edinburgh Castle in 1988-91, ed. Stephen
T. Driscoll and Peter A. Yeoman (Edinburgh: Society of the Antiquaries of Scotland, 1997),
191; John Lewis et al., "Excavations at the former Lauder Technical College," Proceedings of
the Society of Antiquaries of Scotland 125 (1995): 1038; Colin Martin et al., "Mediexal
Roxburgh: a preliminary assessment of the burgh and locality," Proceedings of the Society of
Antiquaries of Scotland 137 (2007); Stronach et al., "The medieval development of South Leith
and the creation of Rotten Row," 414-415.
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[llustration 8 - Naked Oats

In addition to oats being grown and processed alone, they could be grown along with other

grains, such as in the form of dredge, which was a mixture of barley and oats.!*>
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Oatmeal

As with wheat, the processed form of oats’ only difference from the original grain is that it has
been milled. But this is where comparison to flour ends. Oats were frequently converted into
oatmeal before being included in written accounts of bulk commodities. Oatmeal is also

commonly referenced in payments, laws, and pricing.

This pricing for oatmeal was higher than that of oats, closer to the same level as barley and
malt (but priced below wheat).’ This price differential was because of costs associated with
the processing done to mill oats into meal. It was not due to the price of milling per se, but
rather because oatmeal was more densely packed and one measure of oatmeal required twice
that measure in oats. Changing Values give the example of both an English manual of
husbandry requiring two quarters of oats for one of oatmeal, and the Scottish chamberlain
needing seventeen chalders of oats for eight and a half chalders of oatmeal in 1328.17 There
would be expected variations, depending on the level of coarseness in the grind, but the two to
one ratio is an average against which to view the general price trends. Given that oatmeal was
generally twice the price of the oats, it means the gained value was simply from having more
grain in the same volume, rather than from the processing itself adding any value.!%® Of course
this value fluctuated but it was often more from the differences in prices within regions, rather
than oatmeal being valued at significantly more than oats. Gemmill and Mayhew argue that the
relatively low prices for oatmeal compared to oats reflects the reality that oatmeal was more a
staple food, that was sold to meet the needs of a single household, rather than in wholesale, and
with prices regulated to keep within reach of the poor who would need it in their diets.!®® They
additionally argue that oats were purchased by, for example, the royal household to feed its
riding and pack horses, while oatmeal was being purchased as a dietary staple by those who
could not afford more expensive grains, such as wheat.?? Those who could pay the higher

prices for oats, as well as those who likely had an immediate need, paid more than the average

19 The details of these prices will be discussed later.

197 Changing Values, 200-201.

198 The ratio on the prices can fluctuate drastically but it is in part due to the prices
representing accounts from a wide variety of locations, individuals, and roles.

199 Changing Values, 202.

20 Tbid., 201.
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person. Not enough is written about the quality of the oats or oatmeal to know if the average

oats being sold were of higher quality or if the price was based on market demand.

Rye

Much of what is known about rye would suggest it should be a frequently grown product in
Scotland and it grows well in the typical Scottish climate. It thrives in cooler temperatures than
wheat and handles all weather conditions other than extreme heat.?’! Rye was also important
elsewhere in Europe; indeed, Leonard and Martin argue that it was more important than wheat

throughout the medieval period in Europe.?%?

Despite the reasons that would make rye an obvious choice for growing in Scotland in large
quantities, there is no evidence to suggest that it was common and much more to prove that it
was not. Rye only infrequently appears in Scottish rentals and legislation, to the extent that it
seems to have never risen to a point of importance in Scotland and is instead generally seen as a
secondary grain to the more common wheat, barley, and oats. The secondary role of rye is
emphasised by it only being grown on its own about half the time, with it being just as likely to
be instead grown with another type of grain. Growing grain in tandem was not unique to rye
but rye can be generally seen as the secondary grain in these combinations. These
combinations were common enough to warrant their own terminology, such as with rye and
wheat which had the name of maslin, mashlum, or masloche, depending on context, the reason
of which can only be speculated on and will be explored in more detail as they arise in the later

discussions of brewing and baking.2%

201 Leonard and Martin, Cereal Crops, 452.

202 Tbid., 284.

203 These terms also refer to the combination of grains when grown separately and simply used
together in products. The most notable reference to rye are in sixteenth century accounts for
the victualling of ships. Not all of the accounts specify which type of bread they are sending,
but a few mention using sour bread, which is said to be a mix of half rye and half wheat.
Treasurer Accts., 1V.487, 488, 491, 493; Stone, "The Consumption of Field Crops in Late
Medieval England," 13; Fenton, The Food of the Scots, 5, 258. As with other combinations of
grains it will be discussed in more detail later.
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Growth

While rye was not a major crop in Scottish documents, it was clearly grown in Scotland. Rye
may not have been a major part of the Medieval Scottish diet, but it was introduced as a crop
into Scotland very early. Round-houses near Falkirk, dating from 1000-750 BCE, have remains

of rye, along with the more expected wheat and barley.2%*

It is also important to acknowledge the flaws of relying on documentary evidence when trying
to assert dietary trends. Use is not always best reflected in documentation. Without a
comprehensive look at archaeological data, the best way to determine if the rye was perhaps
more common is to look at land use. While no such estimate has been done for Scotland, an
estimate of the grain output in England for 1300 suggests that rye and rye mixtures were grown
on 19.1% of the national grain area. This number places it above the 16.7% for wheat and
16.2% for oats, but below the 48% for barley and barley mixes.?®> This data relates to a single
‘snapshot’ of English grain preferences, but it suggests that while rye was not a particularly
popular grain in England, nevertheless it was grown on par with grains that are considered
traditionally to be far more common. While these percentages would differ for Scotland, the
climate is even better suited for rye and less suited for wheat. On that factor alone, it seems
unlikely for rye to be grown less frequently in Scotland than in England. This study will not
attempt to make any more detailed estimates here; it is an area worthy of further study in the
future. The most important thing to gain from this is simply recognition that while rye has
only been thought of as a very small portion of annual crops, it possibly had been grown on

more land than grains being otherwise treated as more common.

Even if rye was grown more often than documentary evidence suggests, the lack of appearance
in documents can be said to show that rye lacks prestige in the Scottish diet.?% Also, without
any physical evidence to contradict the documentary evidence, it is best to assume that rye was

likely only as common as it seems from the limited recorded evidence, and to structure the

204 Fenton, 7The Food of the Scots, 5, 29.

205 Stone, "The Consumption of Field Crops in Late Medieval England," 21.

206 The lack of prestige is in many ways not reflected in the price, which is not lower than other
types of grains. However, the prices are infrequent enough for trends to not be reliable.
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discussion around why it was not grown in larger quantities, without focusing too much on the
alternative idea of it being more prevalent than assumed. It is easiest to argue the reason rye
was not common arises from simply a cultural or even taste aversion to it. Rye requires no
more processing than oats. Even now British consumers do not generally enjoy rye bread.?"”
Food preference is complicated and is decided hugely by early exposure and social factors, none
of which explain why a preference for rye over, say, oats, never developed in Scotland. This
preference would also have manifested elsewhere in Britain and, as mentioned above, rye was
grown over much of England. Cultural demand can be a single factor, but it is not enough to
prevent the consumption of what could have been a very successful grain. Even if it was not

immediate, times of dearth should have made rye more common; but it did not.

If you put aside the issues of preference, there were still viable reasons for people in medieval
Scotland not to have made rye a main cereal. The first of these reasons is rye may have been
more difficult to grow, or to harvest. Rye seems to have been a tougher plant than either oats
or barley and required a stronger cutting implement.?%® This characteristic means it requires
better equipment for harvesting, making rye a poor choice for farmers who were not used to

traditionally growing it.

The next two reasons are related to each other. Firstly, rye is unique in that it is wind-
pollinated rather than self-pollinating.?”® One side-effect of this is that farmers could not select
seed-grains for a specific trait. This characteristic renders it more challenging, compared to
other grains, to be guaranteed that any future plant would have the favourable traits being
sought, since the wind-carried pollen could introduce less desirable genetic traits from outside
your own fields. The widespread pollen enables wider growth because it allows for pollination

of rye seeds that contaminated which grain was intended to be grown, or if some grains

27 The Science of Bakery Products, ed. W. P. Edwards (Cambridge: The Royal Society of
Chemistry, 2007), 186.

208 Bjgrn Poulson, "Agricultural production and technology in the Netherlands, c. 1000-1500,"
in Medieval Farming and Technology: The Impact of Agricultural Change in Northwest
Europe, ed. Grenville Astill and John Langdon (Leiden: Brill, 1997), 136.

209 .. Moffett, "The Archaeology of Medieval Plant Foods," in Food in Medieval England: Diet
and Nutrition, ed. C. M. Woolgar, D. Serjeantson, and T. Waldron (Oxford: Oxford
University Press, 2006), 48.
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remained from a previous rye harvest. This tendency for rye to spread may in part explain its
presence in grain combinations, with it only playing a part because they simply could not
prevent its growth. For the sake of transparency, the grain had to be marked as the mixed types

of grain but was perhaps not intentionally grown that way.

The last reason for limits on producing rye rest in its connection to the fungus ergot and the
disease of the same name that comes from it. One can also not ignore the idea of negative
impact of the disease in the view of rye in Scotland. While the first written description of ergot
was not until 1582 and its life cycle was not understood until 1853, this late identification does
not mean ergot did not infect rye earlier.?’? Scotland’s damp climate is well suited for the
spread of ergot, a position observed as early as the late 16* century and the connection to a
rainy spring followed by a warm summer was identified in the 17t century.?!! In both instances
the ergot was simply seen as part of the grain that went bad due to water and was not
understood as a separate organism. It was not seen as something that could affect rye (an
infestation or contamination) but rather something that could happen to it (a condition). And it
could also affect other grains around it. While the specific species of fungus (Claviceps
purpurea) that infects rye can infect a variety of grains and grasses, including barley, oats, and
wheat, its main association is with rye.?!2 It was such a common part of a rye crop that it was
thought to be a part of the rye plant itself until the 1850s.2!3 The way in which ergot grows
almost guarantees that it will be passed on to the next crop, as well as to the plants around it.
The spores are spread by insects, wind, and rain early in their life cycle, and towards the end
the mature fungus will both fall to the soil to rest before the next spring and end up being

grown, along with the next year’s crop.?'# Ergot poisoning was a major problem for centuries.

210 Frank James Bové, The Story of Ergot (Basel: Karger, 1970), 15, 26.

21'W. E. Boyd, "Rye and ergot in the ancient history of Scotland," Antiguity 60 (01 03 1986):
46; Bové, The Story of Ergot.;

212 Richard A. Shelby, "Toxicology of Ergot Alkalods in Agriculture," in Ergot: The Genus
Claviceps, ed. Vladimir K¥en and Ladislav Cvak (Amsterdam: Harwood Academic Publishers,
2003), 478; Clyde M. Christensen, Molds, Mushrooms, and Mycotoxins (Minneapolis:
University of Minnesota Press, 1975), 35.;

213 "Ergot of Rye - I: Introduction and History," Syllabus: Botany 135: Magical Mushrooms and
Mystical Molds, 2003, accessed 01 01, 2018,
http://www.botany.hawaii.edu/faculty/wong/BOT135/LECT12.HTM.

214 L eonard and Martin, Cereal Crops, 465.
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Even into the 20® century, ergot was enough of a problem in rye that one U.S. market grades

for rye included ‘ergoty’ as the lowest grade and defined it as having .3% ergot or higher.?!>

None of these factors can explain the lack of preference for rye, but when looked within the
context of other factors they render it more understandable as to why the choice was made to
not grow more of a simply unpopular food during famine. Rye being more prevalent elsewhere
in Europe proves that the problems associated with rye were not always enough to deter its
growth and consumption. Instead, it is meant to give alternative ideas from the narrative of

preference.

215 Ibid., 463
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lllustration 9 - Rye

Ergot on Rye

Illustration 10 - Ergot on Rye - http://www.botany.hawaii.edu/faculty/wong/BOT135/LECT12.HTM

lllustration 11 - Rye grains with ergot

Peas/Beans

While neither peas nor beans are grains, their use in breads in Scotland require them to be

included in a discussion on baking in Scotland in the 15® century. Both peas and beans can be
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grouped as either vegetables or grain, but early writings on agriculture sort both beans and peas
under the heading of ‘grain crops’, along with items such as wheat and barley, rather than with
‘green crops’.?'® While peas were grown by being sown directly on broken ground, beans

required being pressed into the soil to grow, they were both spring sown.?'”

Both peas and beans were infrequent in accounts rendered at the exchequer, but it does not
mean they were not vital enough to encourage their growth. This importance is highlighted in
two 15% century enactments (1426, 1458) which required barons with land above a certain
extent to grow at least a set amount of both peas and beans, along with an amount of wheat.?!8
Given that traditionally easier to grow grains such as barley, oats, and rye were not included in
the same legislations, the law was to promote grains that were needed but were not being
grown. Wheat was an obvious choice for this type of legislation, as it was both challenging to

grow and highly sought after, but neither peas nor beans have this same reputation.

Physical evidence for the growth of either peas or beans sparse. It is most likely due to
something as simple as them not being common, but it is also important to remember that
remains of both beans and peas were generally found infrequently, even when they otherwise
would be present. It was because both the peas and beans were reportedly exposed to fire less
frequently than other grains, thus leading to fewer charred remains to be found in
excavations.?’* They were also generally grown on a small-scale, leading to less chance for the

already not hardy remains to be found and identified??

Peas

Peas were often divided by colour into green, white, black, and grey.??! The physical evidence
of which type was being cultivated does not survive so the only mentions of the colour comes

from when it was specified in documents. While peas were effectively treated as grain, this

216 Fenton, The Food of the Scots, 5, 200.

217 Stone, "The Consumption of Field Crops in Late Medieval England," 13.
218 The Records of the Parliaments of Scotland to 1707, 1426/39, 1458/3/29.
219 Moffett, "The Archaeology of Medieval Plant Foods," 53.

220 Coleman and Smith, "Archaeology of Burgage Plots," 311.

221 Stone, "The Consumption of Field Crops in Late Medieval England," 12.
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status could also depend on the time of year they were harvested. The goal was to harvest in
August or September, when they had dried in the pod.??? Peas could also be harvested early in
the season while still green, to be consumed fresh, but at least parts of England had rules
limiting this so that most of the crop would be left to dry.?” During especially challenging
times there was always the option to eat the peas green, it was not seen as ideal. Green peas
could be consumed in when in season but overall dried peas were preferred because they were
easier to store for longer periods than would be viable when fresh and they could be used as

needed.

Beans

Even compared to peas, beans were an infrequently grown pulse, and were best suited for very
clay-heavy soil.??* This infrequency of sowing is paired with beans usually appearing along
with other grains in lists of produce, rather than being present as a commodity. Beans were

sometimes used in bread but were viewed as a poor substitute for other types of grain.??

From the discussion of the rest of the cereals and legumes of 15 century Scotland, it is clear
that barley and wheat were not the only grains being consumed or used in brewing and baking.
Oats, oatmeal, rye, peas, and beans all featured in the Scottish diet and understanding their

roles is required to truly understand the brewing and baking of the time.

Conclusion

At the start of this section it was said barley was an important cereal in 15% century Scotland,
and after examining this claim more closely it has become even more of a true statement.

Barley was available in several varieties, although which type was being grown could not

222 Christopher Dyer, "Garden and Garden Produce in the Later Middle Ages," in Food in
Medieval England: Diet and Nutrition, ed. C. M. Woolgar, D. Serjeantson, and T. Waldron
(Oxford: Oxford University Press, 2006), 36.

23 Dyer, "Seasonal Patterns of Food Consumption in the Later Middle Ages," 214.

224 Fenton, The Food of the Scots, 5, 201.

25 Albala, Eating Right in the Renaissance, 198s.
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always be told by physical evidence and the written records did not specify. It can just be said
that all of the major varieties (two- and six-row, autumn- and spring-sown) were produced in
Scotland, along with bere and the rest was decided by what was available. Malt’s pairing with
barley was justified as the closer one looked the more the two items became connected. The
presence of oat malt in both the early 14® century and in the early sixteenth helped to
emphasise how less valued they were, compared to barley malt. These occurrences of oat malt
were both during times or at places in which the barley crop was both lacking and they were

unable to obtain barley malt from elsewhere.

Wheat may not have been as common as barley in medieval Scotland, but it was still important
enough to be worthy of study, especially when the overall research includes baking. It was
more challenging to grow in the climate in Scotland, but attempts had been made to require its
growth via legislation, such as a 1426 Parliamentary legislation which required that all
agriculturalists tilling land over a certain extent should grow at least a firlot of wheat, as well as
a set quantity of peas and beans or pay a fine of ten shillings for their failure to do so0.?2¢ These
fines were not to be taken lightly as taxes on a boll of wheat were set at two shillings or a
variant law allowed for one boll of wheat to be taken in exchange for twelve pence of tax debt
if not paid within fifteen days.??”” When these types of punishments were not enough incentive

to meet obligations, there was enough demand to procure it from where it was produced.

While there were varieties of wheat based on seasonality (autumn/spring), protein content
(both on variety and quality of gluten) and colour (red and white), the details of which were
produced are even less certain than they were with barley. Instead, the varieties can still be
discussed but only with the acknowledgement of basing the presumptions on limited
knowledge. Scotland would have tended toward spring wheat as the cold winds during the

winter would make spring sowing more likely.

226 The Records of the Parliaments of Scotland to 1707, 1426/39.

227 Ibid., 1424/25, 1424/29. The main version has a tax of two shilling per boll, but the variant
law allowed for one boll of wheat to be taken in exchange for twelve pence of tax debt if paid
within fifteen days.
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Flour did not appear often in the records of bulk commodities as it was processed closer to the
time of use rather than before it was used in payments. It put it more on a par with ground
malt, which only appeared infrequently. Oats were the most prevalent grain in 15% century
Scotland, but their dual use as both human food and animal feed best places it later in a

discussion of grains meant to support work on the topics of brewing and baking.

Even with both low prestige and low pricing, oats were a common grain. Based on their high
level of appearances in the documentary evidence compared to the other grains, oats were the
most important of those discussed in this chapter, if not all of those being grown in general.
Oats did not always feature in brewing and baking, but they were too important to neglect
mentioning, even when they were not always used for the studied final products.??® The
changing prices and laws regarding both oats and oatmeal reflected both the changing value of
the currency and the importance of oats that was also expressed in their presence in the
documents. They generally thrive in Scotland, even with the changing climate of the 15t
century. As with other grains, varieties of oats were common. For oats that means a variety of
colours, as well as if the individual grains were ‘hulled’ or ‘naked’. With the establishment of
how essential oats were in medieval Scotland, the variety which had been grown in the forms
of those of different colours of hull vs if they were hulled or naked helps emphasise how oats

were able to cope by having different features which worked well in different environments.

Rye was an infrequent grain in the documentation of medieval Scotland but was possibly
grown more than it was reported. It was hardy and, if grown in greater quantities, would have
done well within the climate of Scotland, but it was not held in high enough esteem to be
popular. The reason may have been simply preference, but ergot could have played a role in

why people were wary of consuming rye, although not enough to prevent its use entirely.

The legumes that played a dual role as a cereal product were very infrequent in the pricing of
medieval Scotland, even compared to rye. Peas were not necessarily desirable in baking but still

important enough to mention. They had often been paired together in accounts, which is why

228 Their use in brewing and baking will be discussed as needed in the chapters on brewing and
baking.
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they were examined together. The main advantage of these plants was that they could be more
easily consumed green if they were needed earlier in the season, although it had been

discouraged as it would only postpone the dearth to later in the season.??

Having now covered the foundations about both the established academic oeuvre around
similar topics to this work as well as the basics of the grains produced in Scotland, the focus
will move onto the primary discussion around 15% century Scottish brewing and baking. The
main unique findings within these topics require the background information but only serve to

put the later chapters within a context.

22 This is never stated but consuming food stuffs meant for long term storage only delays the
timing of a lack of food, rather than solving it.
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Chapter 3: Ale is the Wor(s)t: Brewing in Medieval

Scotland

All the work thus far has been to establish background knowledge that allows for better
context of the more specialised discussions around 15% century brewing and baking. This is not
the only information required to best understand the political and environmental setting, but
this work will not include that type of detailed narrative. It is already well-tread enough to not
be able to add new insight into the discussion without spending more space than would be
viable for this work. Instead, refer to Chapter 1:Introduction for an overview of the main

studies done by others and their overall positioning in the established academic oeuvre.

Introduction

The origins of settled agricultural communities can be said to be built on ale and bread.
Alcoholic beverages are seen primarily as a treat now but were commonly paired with bread as
a necessary part of daily diet in premodern society. Studies outside Scotland suggest that up to
half of the households in a medieval urban community could have been involved in the
production of ale, both for their own use and to sell to augment household income; a similar
trend was almost certainly common in Scotland as well.?3° Brewing was a large source of
demand on the grain supplies of a town, with 25-45% of consumption being through brewing
needs; more rural areas likely had similar levels.? Much was done to facilitate brewing to
meet demand, includin