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A B S T R A C T

Within Europe concerns are rising for the loss of traditional ecological knowledge (TEK) as agricultural com-
munities continue to abandon traditional practices. TEK consists of a cumulative body of knowledge, practice
and belief concerning environmental management (specifically agricultural management in Europe) that sup-
posedly developed through generations of interaction between local communities and their environment.
However, being based on largely oral accounts concern has arisen about the availability and reliability of TEK
data− with some studies reporting inaccurate or contradictory information. In this paper we assess the potential
of mainly pre-1800 agricultural texts to contribute knowledge to TEK studies. Since 2000, projects to digitise and
make freely available out-of-copyright books from the world’s libraries have made many of these pre-industrial
agricultural texts easily accessible. These sources, we argue, provide a rich source of information. Specifically,
we observe that knowledge emanating from contemporary TEK research can be found within this historical
literature and question, therefore, whether contemporary European agricultural TEK is endogenously developed
or represents vestiges of a wider pre-industrial agricultural knowledge system. Drawing on the English-language
literature and using the case of hay meadow management, we provide examples of the types of information
available, as well as detailing three examples of hay meadow management systems that are no longer associated
with communities of practice − “fogging” of meadows, ant-hill management, and open-field, common or
Lammas management. We conclude that while it may not be possible to reconstruct entire agricultural systems
from literature-based knowledge, these sources can play an important role in complimenting and validating our
understanding of traditional management systems.

1. Introduction

Over the last two centuries the industrialisation of agriculture
combined with social, economic and environmental change has sig-
nificantly altered rural communities in Europe as well as their man-
agement of the environment. Most notable has been the steady in-
tensification of production culminating in the “productivist agricultural
regime”, a period of modernisation characterised by “a commitment to
an intensive, industrially driven and expansionist agriculture with state
support based primarily on output and increased productivity” (Lowe
et al., 1993:221). While the post-war productivist era effectively ended
in the late-1980s due to a combination of oversupply, escalating costs,
and environmental degradation (cf. Marsden et al., 1993) the new
agriculture that emerged has shown stronger spatial irregularities with
areas environmentally suited to agricultural production adopting more
intensive practices, but agriculturally marginal areas often falling into
disrepair (Wilson and Burton, 2015). The result has been a steady if not

rapid decline in traditional management practices in Europe’s many
agricultural communities such that few communities retain significant
levels of traditional knowledge (Armstrong et al., 2017; Barthel et al.,
2013).

The loss of these traditional management practices coincides with a
period of increasing concern for the sustainable management of agro-
ecosystems. Despite many attempts to halt decline, farmland in Europe
and globally has witnessed both a steady decrease in species diversity
and the loss of rare species over the last decades (e.g. Benton et al.,
2003; Krause et al., 2011) − a process likely to be accentuated further
with future climate change (Howden et al., 2007). This has led to
questions being raised concerning whether current management ap-
proaches in agriculture are sustainable and, increasingly, whether re-
turning to more traditional approaches might assist in limiting or pre-
venting environmental decline (e.g. Bart and Simon, 2013).

The decline of traditional agricultural communities, combined with
an increasing recognition of the importance of the environmental
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management knowledge they possess, is generating widespread concern
that we are running out of time to gather the necessary traditional
knowledge (e.g. Riley, 2008; Glasenapp and von Thornton, 2011; Kizos
et al., 2013; Gómez-Baggethun et al., 2010, 2013; Babai and Molnar,
2014).1 Central within this discussion is what has been termed “Tra-
ditional Ecological Knowledge” (TEK), which represents:

“a cumulative body of knowledge, practice, and belief, evolving by
adaptive processes and handed down through generations by cul-
tural transmission, about the relationship of living beings (including
humans) with one another and with their environment.” (Berkes
et al., 2000, p. 1252).

TEK is thus based on personal experience with landscape manage-
ment that is often centuries old, developed in situ, communally stored
and “mostly independent of western science” − even in the European
context (Babai and Molnár, 2014, 124). Within Europe, researchers
have explored a number of TEK systems − for example, traditional
indicators of pasture condition in the Pyrenees (Fernández-Giménez
and Estaque, 2012), traditional resource management in rural com-
munities in Southwest Spain (Gómez-Baggethun et al., 2010), and weed
and hazard control in Swiss alpine regions (Glasenapp and von
Thornton, 2011). More recently, analyses have suggested that TEK may
also be valuable in the process of adaptation and resilience to en-
vironmental and climate change (McMillen et al., 2017; Pearce et al.,
2015).

Despite the growing recognition of TEK and its potential im-
portance, the notion of traditional communities living simple lives in
harmony with their environment, based on a superior form of experi-
ence-based knowledge and untainted by modernity is somewhat vul-
nerable to romanticism (see Kowalsky, 2014 for a useful summary of
these critiques). Parallels can be drawn with the concept of the “rural
idyll”. The “rural idyll” is a predominantly urban based perception of
rural society (in developed economies) as a “gemeinschaft” community
that is “simple, innocent and virtuous” − part of an idealised utopian
countryside that is often distinctly different from the harsher reality
(Somerville et al., 2015; Shucksmith, 2017, 1). It is these same “simple,
innocent and virtuous” communities that we look to for TEK. This
should raise concern that the notion of communities living in harmony
with their environment may likewise be idyllicised and therefore the
origins, validity and community basis of their knowledge may be
questionable.

Indeed, a number of studies have questioned the reliability of TEK
data. Bart (2010) for example, revealed that farmer accounts of TEK
(how Phragmites − a wetland grass − responds to cessation of
burning) were contradictory, ranging from stopping invasion to accel-
erating invasion. Don (2010) in observing that applying TEK to en-
vironmental management policy is problematic because it contains
accurate and inaccurate information, asks why not simply apply sci-
entific knowledge from the start? Likewise, Huntington (2000, 1273)
warned of the danger of “overselling of TEK” which they observe “is
sometimes wrong” as a result of misinterpretations both by the in-
formants and the collectors of TEK. Critically they contend that to
prevent it becoming incorporated into ecological studies as a token
reference to local communities TEK should be “scrutinised as other
information is scrutinised.” Bart (2010) similarly notes that for it to be
useful in restoration ecology, researchers need to be more concerned
about the validity of the knowledge.

The question of how to validate traditional ecological knowledge is
thus an extremely important one. In general, the nature of TEK as

community-based locally-derived knowledge would suggest that, aside
from subjecting practices to scientific examination, there is no way of
validating it because there is simply no other source of information to
cross-reference. However, in this paper we explore the potential utility
of historical agricultural literature as a means of both confirming the
validity of historically recorded practices and uncovering “lost” TEK.
The paper is divided into five sections. First, we begin by presenting a
brief definition of TEK. Second, we present a detailed methodology
which introduces the sources and illustrates the processes (and pitfalls)
involved in gathering and using such data. Third, we argue that TEK
concerning historical management practices can be found in written
sources and that these sources could have spread knowledge across the
European continent during the early stages of industrialisation. Fourth,
we illustrate what type of TEK is available on hay meadow management
and present three examples of traditional hay meadow management
systems that are no longer associated with traditional communities of
practice − i.e. where the TEK is no longer practiced or culturally
transmitted. Finally, we discuss the potential of historical sources for
both confirming and complementing TEK derived from conventional
field-studies in Europe.

2. What is TEK?

Berkes (2012) suggests that there is no universal definition of TEK,
and notes that it is necessarily ambiguous. Whilst both the labels of
‘traditional’ and ‘ecological’ have been critiqued and, in some cases,
substituted by different terms in other studies,2 Berkes (2012) offers
three facets on which TEK might be defined: 1) empirical, grounded,
knowledge of species and environmental phenomena; 2) the practices
that individuals carry out in relation to their environmental and live-
lihood activities; 3) the beliefs and values which shape how they interact
with their environment. Put another way, TEK refers to “ways of
knowing (knowing, the process), as well as to information (knowledge
as the thing known)” (Berkes, 2012, p.8). In the context of this defi-
nition, several studies have suggested that TEK provides, or might
provide, ecological knowledge relevant to the conservation of a range
of plant, animal and marine species (see for example Biró et al., 2014;
Huntington, 2000).

Evident within the literature is debate around the changing nature
of TEK − both relating to its evolution and existence. Whilst Berkes
(2012) suggests that TEK is a dynamic way of knowing − inter-
generationally transmitted, but reworked within each generation −
others point to examples where practices are thought to have remained
largely unchanged for many years with people “who retain TEK [being]
holders of a body of knowledge crafted for centuries by the specifics of
completing tasks in the environment in which they have been living”
(Drew, 2005, p.1287). The latter point has led to mixed opinions
around whether actual examples of TEK can still be found − with
conclusions ranging from TEK having completely disappeared (Biró
et al., 2014), through existing as a memory more than in practice (Benz
et al., 2000), to those noting fragments still remaining where the spe-
cies in question have an importance for hunting and harvesting
(Ziembicki et al., 2013).

The challenges to TEK’s survival are thought to be multiple. At its
broadest level socio-economic change has meant “a lack of a receptive
population to transmit and operationalize TEK” (Boafo et al., 2015,
p.34). Interlinked with this, market integration of the majority of
communities, and the mechanisation of agricultural practices in parti-
cular, has served to change the nature of agricultural knowledge and
brought about practices which farmers had previously been unfamiliar

1 Hernández-Morcillo et al. (2014) note from a review paper that of the 21 European
studies that explored local trends in TEK, 14 specifically mentioned TEK loss. More
broadly, Article 8 of the United Nations Convention on Biological Diversity (1992) states the
intention to “preserve and maintain knowledge, innovations and practices of indigenous
and local communities embodying traditional lifestyles relevant for the conservation and
sustainable use of biological diversity” (United Nations, 1992, p.6).

2 These include alternative terms such as ‘experiential knowledge’ (Fazey et al., 2006)
and ‘local knowledge’ (Ruddle, 1994). ‘Indigenous knowledge’ has also been used inter-
changeably with TEK in some writings, but Berkes (2012) suggests both critiques the idea
that TEK is limited to just indigenous peoples and sees TEK as a subset of indigenous
knowledge, more specifically focused on land-related knowledge.
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with (Gómez-Baggethun et al., 2013). Whilst Berkes (2012, p.5) sees
TEK as “firmly rooted in the reality of an accumulation of concrete,
personal experiences, as opposed to book-learning”, debate continues
around the extent to which TEK and western science represent different
world views, and the extent to which the former can be seen as un-
touched by the latter (Frazão-Moreira et al., 2009; Davis and Ruddle,
2010). A further, more recent, challenge comes from within conserva-
tion science itself, which some argue has served to marginalise and
over-ride TEK − both through ‘fortress’ conservation designations such
as National Parks (Riseth, 2007) as well as a hierarchical view in which
TEK is only used selectively in conservation management (Reo, 2011).

Whilst debate continues about the limitations of TEK, it is re-
cognised that it may offer a “wealth of detailed context-specific ob-
servations of the dynamics of complex ecological systems” (Gadgil
et al., 2003, p.206). Accordingly, there is a potential for historical ob-
servations that may be seen as ‘natural experiments’ where land users
can see the outcomes of particular practices, and because “it is difficult
to systematically conduct properly planned and replicated experiments
in complex systems, local observations of such experiments can be of
significant value” (Gadgil et al., 2003, p.205). Methodologically,
therefore, TEK has been most often associated with the use of inter-
views, participant observation and direct contact with individuals and
community groups in order to explore their practices, customs and ri-
tuals. However, this in itself creates multiple challenges including the
availability of research participants (particularly as they often con-
stitute an ageing population), the time and cost implications of such in-
depth research, the challenges of memory and recollection as well as
the verbal articulation of what may often be embodied knowledge (Biró
et al., 2014; Fernández-Giménez and Fillat Estaque, 2012). It is here
that the historical sources may be a useful addition to the discussion of
TEK.

3. Methodology

In order to focus the literature search, traditional ecological
knowledge of hay meadow management was selected as the topic for
investigation. Semi-natural hay meadows are among the most biodi-
versity rich terrestrial ecosystems and are consequently the subject of
considerable preservation efforts across Europe (Dahlström et al.,
2013). These hay meadows have evolved over the centuries through an
intricate management regime of regular mowing, the turning and
drying of grass, only light applications of manure and a limited amount
of ploughing (Riley, 2005; Norderhaug et al., 2000; Dahlström et al.,
2008). However, biodiverse semi-natural hay meadows across Europe
are increasingly under threat. Consequently, many contemporary in-
vestigations of TEK have examined traditional hay meadow manage-
ment in the hope of slowing this decline (e.g. Glasenapp and von
Thornton, 2011; Dahlström et al., 2013; Babai and Molnar, 2014; Babai
et al., 2015). The high biodiversity value coupled with the fact that
these management systems are some of the last of their kind being
actively managed means that additional knowledge from literature-
based sources could contribute significantly to reaching contemporary
conservation goals.

It is important to offer definition of what we mean by meadows in
the context of this paper. As Peterken’s (2013, p.17) detailed account
suggests, the term ‘meadow’ has been used loosely both within its
technical and more common application and meadows are “thus not
clearly defined and unambiguous”. We use, here, the technical defini-
tion adopted by Peterken (2013, p.13) which sees meadows as “grass-
lands that are mown for hay, which means that they must be ‘shut up’ in
spring and allowed to grow with grazing until they are cut in the
summer”. From a biological perspective, it is this chance to flower, and
the seed dispersion as part of the haymaking process, which has been
challenged in recent years with the development of new grass pre-
servation technologies such as silage (see Riley, 2006). Whilst pasture
land may carry many of the same specifies, their management for

grazing, rather than cutting, is an important difference. Peterken (2013)
uses the term ‘quasi-meadows’ to refer to areas of grassland which show
similar biological characteristics to hay meadows − such as those
found in woodlands, wetlands, gardens, roads and railway verges and
church yards.3 Although in this paper we differentiate hay meadows
from their ‘quasi’ types on the basis of their specific cutting and man-
agement for hay, a particular meadow type worthy of distinction are
artificially-produced ‘water meadows’ which are included in our dis-
cussion. Mentioned as early as 1523 (see Rackham, 1986) and most
commonly developed in Western England these meadows were con-
structed to manage flooding and irrigation patterns in order to max-
imise nutrient input, ground temperature, and grass growth and quality
(often allowing an increased hay harvest) (see Cook and Williamson,
2007; Wade-Martins and Williamson, 1994).

Literature for the study was located using Loudon’s (1839,
1206–1214)“

Bibliography of British Agriculture” from the Encyclopaedia of
Agriculture which covers the most important agricultural publications of
the early industrial era.4 Initially, Google Books was used to search for
online copies of the listed publications as it quickly became apparent
that it provides the most extensive coverage.5 However, Google Books
restricts its search to sources digitised by Google and thus excludes
other digitised material such as The Internet Archive (https://archive.
org/), the Biodiversity Heritage Library (http://www.biodiversitylibrary.
org) and The Hathi Trust Digital Library (https://babel.hathitrust.org/).6

Consequently, publications that could not initially be located in Google
Books were subject to a wider, more comprehensive, Google search.7

Despite Loudon’s (1839) claims to have enumerated the “chief” pub-
lications, online searching revealed that the bibliography lacked some
relevant texts (referenced in other publications) as well as compiled
works (e.g. Hale’s 1758 posthumous − A Compleat Body of Husbandry).
In addition, only 22 of the 85 pre-1800 county surveys (see Section 4.1)
were listed by Loudon. These additional sources were sought and lo-
cated where possible.

Publications were limited to those in the English language − al-
though Loudon also provides extensive bibliographies of French,
German and Italian literature which may be available to others familiar
with these languages. Because the study focussed on the TEK of hay
meadows, the search excluded listed titles that suggested a focus on
livestock (including cattle, poultry, and fish), books on tangential or
unrelated agricultural issues (e.g. the combustion of hay stacks, road
maintenance), books on foreign agriculture (e.g. tours to Ireland and
France), and direct translations of foreign language books. However, it
includes various dictionaries and encyclopaedia of agriculture which
can contain lengthy accounts of agricultural practice. The books were
gathered between April 2015 and April 2016, which is important to
note as the process of scanning archives is not complete and thus it is
possible that new publications have been added since the initial

3 In relation to woodland and meadows, species such as poplars, elders and willows
were used to enclose meadows in some parts of Europe and their foliage used for leaf and
twig fodder − a practice less common in the UK (see Halstead, 1998; Petit and Watkins,
2003; Watkins, 2014).

4 See Donaldson (1854) for a comprehensive publication list and biography of authors.
Although John Claudius Loudon is perhaps best known for his work in botany and
landscape design, he is also credited with reviving the term ‘husbandry’ and for his role
within agricultural improvement (see Daniels and Watkins, 1991).

5 By 2012 the Google Books project had scanned 30 million out of copyright books,
most of which are in a searchable text format (Matulionyte, 2016).

6 Note that we have found some of these sources to contain non-searchable pdfs that
can be accessed in searchable form directly from Google. In many cases more than one
copy is available and quality of scanning may vary.

7 In order to illustrate accessibility, we restricted the sources to publicly available
databases that provide searchable pdfs. There are a number of other sources of searchable
texts− in particular “Eighteenth Century Collections Online” (see http://www.gale.com/
primary-sources/eighteenth-century-collections-online) that are licenced to institutions
and provide a valuable additional source for those with institutional access. However, in
our experience, the vast majority of key texts can be freely accessed elsewhere.
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gathering of sources.
Table 1 details the number of pre-1800 publications listed in

Loudon (1839) that could be located online along with the number that
could not be located.8 As might be expected, some of the older pub-
lications (pre-1700) proved difficult to locate although two of the three
16th Century and 55% of the 17th Century publications were available.
A dramatic increase in the number of agricultural publications in the
18th Century (particularly in the second half of the century − see
Fig. 1) is matched by the greater availability of publications with, in
this case, 86% of the listed publications freely available online. Pub-
lications after 1800 became so numerous that it was no longer feasible
to comprehensively search for all of them. At the same time, their value
as sources of TEK rapidly declined due to an increasingly scientific basis
to agricultural reporting. Loudon (1839, 1206) himself was of the
opinion that advances in chemistry, animal and vegetable physiology
“which have taken place chiefly since the commencement of the present
century” meant that publications prior to 1830 were “of very little
value” from a scientific perspective but were “to be considered as his-
torical documents of the progress of opinions and practices”. Post-1800
sources were also gathered on an ad hoc basis and used in the analysis
as many, particularly those from the first two decades of the century,
referred to traditional practices.

Publications were downloaded as pdfs into a file folder. In the vast
majority of cases texts from Google and others are scanned in a
searchable form using text recognition. The few files that were not
searchable were searched manually for relevant information and notes
taken of relevant sections. Where information was particularly relevant
the text recognition facilities of Microsoft OneNote were used to con-
vert screenshots of non-searchable text into searchable text − although
this was not frequently necessary. Once gathered, the pdfs were sear-
ched for key terms (e.g. “natural meadow”, “old grass”, “hay seed”,
“hay cutting”, “meadow management” and so on) in an open process
using the Copernic Desktop Search program. Copernic enables rapid
searches within the text of multiple documents and identifies those
where the search term is found. In this way the assembled library can be
rapidly searched in a manner that would simply have been impossible
for scholars prior to the development of digital content. The literature
on these issues was then assembled thematically and reviewed.

Known problems with this process include that not all scanned
books are made freely available as a result of Google’s geographic
availability policy and that some content, in particular fold-out maps, is
missing (Tobin, 2008). However, while there are some issues with the
legibility of the pages depending on the quality of the source publica-
tion, the text font used, and the scanning process, a recent study found
legibility errors on only 1% of pages for Google Books (James, 2010).
This figure, however, appears to vary significantly depending on the
age of the documents. In many cases, very early documents are not
written with standard English spellings and, perhaps more importantly,
were poorly printed leading to problems with recognition of the
scanned words. In these cases, spelling variations were used to locate
relevant sections. An additional concern is that there is considerable

plagiarism in the historical agricultural literature with authors com-
monly simply copying earlier accounts (see Grigg, 1967). In our study,
the relatively comprehensive nature of the assembled database coupled
with the use of a desktop search engine meant that plagiarised works
could be easily located. However, a search of a less comprehensive
database may not locate the original author.

A further issue that emerged concerned the use of search termi-
nology. In particular, the term “hay meadow” itself (now common in
the academic literature) was almost entirely absent from the historical
literature as the cutting of hay was generally the defining feature of a
“meadow”. Similarly, there was no reference to habitat, of any type,
being “semi-natural”. There was also some disagreement over the
meaning of terms. For example, Brown (1799) notes that the terms “old
pasture” and “natural meadow” are sometimes used interchangeably
(incorrectly in his opinion), while in Scotland “old grassland” may be
termed “meadow” even when it “is very seldom cut for hay” (Kerr,
1809, 29). Rham (1845, 332) similarly observes in general that grass-
land can be termed meadow land “if the natural herbage is permanent,
and frequently made into hay”. To find sections on “hay meadow”
management, terms including “meadow”, “natural meadow”, “old
grass”, “old grassland”, “natural grass” and “natural pasture” are re-
quired. Similarly, the term “upland meadow” has shifted from its tra-
ditional meaning of any meadow not subject to flooding (e.g. Mortimer,
1708; Middleton, 1798), to meadows “largely confined to the valley
floors and lower slopes of upland areas between 200 and 400 m ele-
vation, where extensive hay meadow treatment has been applied in a
sub-montane climate” (Jefferson, 2005, 322; also Critchley et al.,
2007).

A final note on the methodology concerns the need to account for
the perspectives of the authors. In particular, while Loudon (1839)
considered all pre-1830 agricultural literature as “historical docu-
ments”, at the time of their writing authors were recording “modern”
practices. This is evident even from the publication titles − for ex-
ample, Ellis’s eight book series on “The Modern Husbandman” was
published in the mid-1700s (e.g. Ellis, 1743, 1744a, 1744b) while 50
years later Donaldson (1796) wrote a four book series similarly entitled
“Modern Agriculture”. In analysing the literature it becomes quickly
apparent that identifying which knowledge, practices and beliefs are
“traditional” is exceptionally difficult. In the end we identified

Table 1
Availability of publications from online sources as listed in Loudon (1839) as well as additional papers not listed in Loudon’s bibliography.

Century No. of publications not found online No. of publications found online % of publications available (Loudon) Additional publications

1500 to 1599 1 2 67% 1
1600 to 1699 9 11 55% 3
1700 to 1799 27 168 86% 59

0 20 40 60 80 100 120 140 160 180

Fig. 1. Number of pre-1800 publications available on-line by the year of publication.

8 Note that each volume of a multi-volume set was counted as an individual book. The
figure includes 30 out of 33 vol of the journal “Annals of Agriculture” from 1784 to 1799.
In addition, the County Surveys to the Board of Agriculture (see Section 4.1) account for
22 of the found publications and 47 of the additional publications from the 18th Century
(1793–1799).
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“traditional” practices through the eyes of the authors, i.e. traditional
practices were those the authors viewed as old, customary or traditional
whether their observation was made in the 16th, 17th, 18th or 19th
Centuries. In order to obtain this perspective, we had to read many
sources “against the grain” − picking out layers of detail below the
broad narrative which the sources’ originators intended (Eagleton,
1986) to account for the over-representation of novel practices
(Brassley, 1996) and strong bias towards improvement (Grigg, 1967).

4. TEK and the British agricultural literature

4.1. Industrialisation and the historical gathering of TEK

The current concern for collecting knowledge of traditional agri-
cultural systems is not unique in history. The industrial revolution of
the late-1700s and the corresponding “agricultural revolution” that
accompanied it9 led to a significant change in agriculture with im-
provers such as Arthur Young and John Sinclair seeking to mirror the
success of manufacturing and commerce by turning subsistence agri-
culture into a productive modern industry (Young, 1793; Sinclair,
1802). With agricultural knowledge widely dispersed across the
country agricultural improvers in the UK began to search for the best
practices across the regions. For example, William Marshall (1789, x) in
a publication on The Rural Economy of Gloucestershire reports of agri-
culture in the United Kingdom at the time that:

“The objects and operations of husbandry, are, in number and spe-
cies, the same, or nearly the same, in every quarter of the kingdom.
But the methods of obtaining the objects, and of performing the
operations, are infinitely various. To catch the variations, whenever
they are sufficiently marked, whether with excellency or defect, is one of
the main objects of the part of the plan I am now executing.” (emphasis
added)

In the United Kingdom the establishment of the Board of Agriculture
in 1793 led to the commissioning of a series of county surveys. John
Sinclair’s 1793 speech to Parliament on the establishment of the Board
(printed in the Annals of Agriculture − Young, 1793) outlined the
purpose of the surveys (county reports) as:

“by agricultural surveys, carried on under the auspices of such a
Board, every fact or observation, known in this country, connected
with the improvement of the soil, or the stock it maintained, would
soon be collected. The circulating of that information could not fail
to be attended with the happiest consequences.” (134)

While the purpose of the surveys was to promote agricultural im-
provement (and this has undoubtedly led the reports to overstate the
advancement of agriculture at the time − Grigg, 1967), uncovering
“every fact or observation known to this country” gave the surveyors a
wide remit to record data concerning traditional management systems.
The publishing of the reports,10 as discussed at a meeting of the Board
of Agriculture on 20th June 1797 would not only explain the “general
state of the county” but as a “respected foreign honourable member
(Mr. Voght, of Hamburgh) observed:

‘we shall have collected the operations of an art, which have been
hitherto neglected in the routine of practical husbandry, or have
been imperfectly communicated by tradition; and many useful facts
and observations will thus be rescued from oblivion, which other-
wise might have been lost.”' (Sinclair, 1797, 352)

Gathering information on agriculture in the late 18th Century was,
however, a rather haphazard process. Prior to the county surveys, re-
ports were often personalised descriptive accounts − for example,
Arthur Young’s travel dairies describing tours through the South, East
and North of England (e.g. Young, 1769, 1771a,b) − that examined the
“present state of English husbandry”. Surveyors employed to undertake
the county surveys were provided with a standard format for recording
data. However, they came from a variety of educational backgrounds
ranging from farmers to priests and, consequently, their specialised
knowledge and interests (as well as their sometimes scathing views on
traditional agricultural practices) are often discernible from the content
of the reports. Details of traditional agricultural systems were provided
in many cases for the primary purpose of emphasising the compara-
tively greater value of new methods, while any activity recorded that
resulted in a higher yield or profit was considered worthy of discussion
and/or replication.

4.2. Could the British literature contain TEK of wider relevance to European
TEK?

Our assessment above suggests that TEK (in the form of descriptions
of agricultural management practices) has been recorded in the his-
torical British literature, but leaves open the question of whether these
reports were simply for national consumption or were part of a wider
European knowledge network. One interesting observation made
during the course of the research was that traditional management
practices reported as TEK could be found in written form in the his-
torical literature. For example, Babai and Molnár’s (2014, 129) study of
TEK amongst Csángó farmers in Romania revealed a number of detailed
practices relating to the management of hay meadows which they at-
tributed to the farmers’ “deep embeddedness” in their ecological sys-
tems. However, many of these practices also appear in the early agri-
cultural literature. For example, the burning of moss and spreading
manure thinly over the surface of hay meadows in order to suppress
moss growth (noted by Babai and Molnár (2014, 128) as “not known
from elsewhere”) can be found in Mortimer (1708, 59 − Hertfordshire
farmers “make a very great improvement of sandy lands that are much
given to moss, by burning of the moss”) (also Lisle, 1757; Du Monceau,
1759) and Baily & Cully (1813, 315–re: Westmorland farmers “the dung
that remains after manuring for the barley crop, are always laid upon
the hay grounds, and are thought considerably to retard the progress of
the moss”).

In a sense this finding is reassuring. The current management
practices captured in Babai and colleagues’ research can be confirmed
as part of a traditional management approach − albeit one that is
perhaps not unique to the Romanian situation. Comparability between
contemporary TEK and historical management practices has also been
noted in Sweden where Dahlström et al. (2013, 203) observe that:

“The correspondence between pre-industrial meadow use in Sweden
and the current use in Romania is striking. Even when taking into
account climate and other differences, Romanian practices may
provide insights into Swedish historical practices.”

However, the widely repeated assertion that this knowledge is un-
iquely and endogenously developed by communities through their deep
embeddedness with the local environment, is undermined by the ex-
istence of identical practices hundreds of kilometres distant and in a
completely different cultural/environmental context. This could be a
case of two (or more) separate communities simultaneously developing
the same knowledge in response to their environment. However, there
also exists the possibility that such TEK does not have endogenous
origins, but rather represents the vestiges of a knowledge network
(including formalized written knowledge) that was once more wide-
spread. We suggest three reasons for believing that there could be such
a connection between the historical literature and contemporary TEK in
Europe.

9 Researchers consider there to have been multiple agriucltural “revolutions” after the
1500s (Overton, 1996; Allen, 1999).

10 At least two reports were published for each County − one in the early 1790s and
one in the late 1790s or early 1800s. As the second report provided a more detailed
picture of agriculture (often incorporating and extending the first report) the second re-
ports are generally more useful sources of traditional knowledge.
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First, studies of the relationship between traditional knowledge and
codified scientific knowledge suggest that there is no distinct boundary
between the two − traditional knowledge readily absorbs knowledge
from codified sources and vice versa (Dove, 2002). For example, oral
ethnobotanical knowledge has been found to be complemented through
the addition of scientific information such that “the strict separation
between local traditional knowledge and that which ‘comes from books’
has no meaning at a local level” (Frazão-Moreira et al., 2009, 35;
Leonti, 2011). Leonti (2011) further argues that the invention of
printing and mass media greatly assisted in “eliminating the complex
steps of cultural transmission otherwise essential in stratified societies”
(552). Hernández-Morcillo et al. (2014, 4) concur that local combina-
tions of scientific and traditional knowledge enables TEK to be trans-
mitted, with published sources in literate societies (such as Europe)
having “immediate and prolonged effects” on TEK transmission. Thus,
it can be argued that if historical scientific literature absorbed pre-ex-
isting knowledge in the 18th and 19th Centuries (Ellen and Harris,
2000) it could equally have transmitted it.

Second, in the 1700s efforts were underway to transfer “scientific”
information from books to the wider farming communities. This pro-
cess, however, was clearly very problematic. A number of commenta-
tors believed the general farming population clung to old customs and
was not sufficiently educated to understand the new practices. For ex-
ample, Henry (1771, 96) asserted that “the knowledge that is gleaned
from much reading is rather apt to perplex and bewilder the farmer,
than to direct his practice, or to improve the main branches of his
profession”. Verral (1799, 100) similarly observed of farmers in his
region:

“Books treating scientifically on agriculture are of little, if any uti-
lity, to the small wealdish [referring to the Weald − a geological
feature in Sussex] farmer. For want of education, his capacity, ex-
panded only in a very limited degree, is not capable of under-
standing the improving lessons genius exhibits …”

However, there were means of transferring knowledge from the
written literature to remote farming communities. By the mid-1700s
many “county societies” had emerged across Europe with, reportedly,
over 30 in France, several in Switzerland, and others in Leipzig,
Wirtemberg, Hannover, Zurich, Heidelberg, and Stockholm (Weston,
1773, iii) as well as Brecknockshire in Wales (Anon, 1765). The primary
objective of these societies was to improve the general condition of
agriculture of their region through learning and then teaching
“common farmers” (Anon, 1765) or “those plain unlettered-men”
(Somerville, 1800, 40) by example. Indeed, as Goddard (1983) has later
commented, much effort was made to disseminate the findings being
presented in the agricultural press to those farmers thought unlikely to
read it first-hand. The royal houses of Europe were also involved in this
dissemination. For example, Young (1778–reprinted in Annals of
Agriculture, 1793) observes that the kings of Sweden, Prussia, Denmark
and Sardinia all established schools throughout their dominions “for the
education of much inferior classes for husbandry” (p 247).

Third, there is evidence of widespread dissemination of agricultural
knowledge between the nation states of Europe.11 Agricultural pub-
lications of the time provided bibliographies in multiple languages. For
example, Von Münchhausen (1766, pages 9–28) in “Der Hausvater”
lists German, English, French, Italian, Spanish, Dutch, and Swiss agri-
cultural publications for German audiences. Key texts were translated.
For example, Chalmers (1814, 86) observes that a two volume pub-
lication “Elements d’ Agriculture” by Duhamel Du Monceau (1762) the
“father of intelligent agriculture in France” was available in German,
Spanish, English and French. The importance of food security in an era

of regional conflict also contributed to the spread of agricultural
knowledge (see Young, 1771b). A review in the Agricultural Magazine
(Anon, 1803, 142) reports that “Instructions elementaires d’A-
griculture” was written by the Italian Adam Fabroni on the behest of
Archduke Leopold II “who had requested him to write some elementary
lessons suited to the farmers and peasantry in his dominions” − do-
minions that included Germany, Austria, Hungary, Bohemia, Croatia,
Dalmatia and a number of other European provinces.

We do not contend that this analysis should lead us to conclude that
knowledge from British agriculture has influenced the management of
Romanian hay meadows as in Babai and Molnar’s (2014) study. Rather
we use it to illustrate how the opportunity and incentive existed for both
scientific and traditional knowledge to be recorded and transferred to
even remote areas of Europe over a long period where traditional
knowledge dominated. Whether this knowledge then became integrated
with existing TEK is a moot point. However, we cannot make the as-
sumption that because a small isolated community employs “tradi-
tional” agricultural methods with no local written record that these
methods have been developed endogenously through generations of
interaction between the local community and local environment. The
often very limited number of people left holding the TEK is seen as a
problem by researchers in terms of the loss and unreliability of data
(e.g. Tibby et al., 2007; Bart, 2010), but where the knowledge is limited
to a few isolated pockets it could also contribute to a false impression
that the knowledge was not previously more widespread.

5. Can we obtain useful TEK from historical literature?

If we accept that TEK was incorporated within the historical lit-
erature and that knowledge may have been spread both across the
countries of Europe and to uneducated farming populations within
these countries, the next question to address is what information can be
obtained from these sources that might be useful to researchers? This
next section looks at two issues. First, given a reported increasing em-
phasis on grassland restoration ecology across Europe, we briefly ex-
amine what type of information is available that may assist researchers
in restoring hay meadows. This is not intended to be a comprehensive
assessment, nor are we in a position to judge how useful the knowledge
may be in practice as this is likely to depend on specific circumstances.
Rather it is to illustrate to those with an interest in restoration ecology
or involved directly in preserving or recreating these habitats the type
of information that might be obtained from an in-depth assessment of
the historical literature. The second part looks at three “lost” (in the
TEK community context) systems of hay meadow management that
emerged during the analysis, namely; management through “fogging”,
management of ant-hill meadows, and management of hay meadows as
common fields. In this section we explore whether sufficient detail
exists in the literature to “restore” lost systems.

5.1. Is internet-based TEK useful for restoration ecology?

Texts on restoration ecology frequently refer to the post-WWII era as
the period where the majority of semi-natural hay meadows and
grasslands were lost as a result of intensive agriculture in Europe (e.g.
Rouquette et al., 2009; Bullock et al., 2011; John et al., 2016). How-
ever, as we have illustrated above, intensification accompanying
“modern” agriculture was well underway even in the late-1700s as the
old methods that were “traditional” to the authors of the time were
being replaced by more “modern” beliefs, knowledge and practices.
While we should perhaps not seek to restore hay meadows to their pre-
1700s condition (see discussion in Section 6), it is important to re-
member that the degradation of hay meadows through “modernisation”
began in the 18th and not the 20th Century. Hay meadows located
around cities appear to have been particularly prone, initially through
intensification (although many around large cities were already in-
tensively managed by the late-1700s − see Middleton, 1798) and later

11 The objective was the spread of agricultural innovation not traditional methods.
However, at over 200 years old this pre-dated much of the scientifically derived sources of
agricultural knowledge.
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through urban sprawl into the peripheral regions (e.g. the reports to the
Board of Agriculture for Middlesex noted that some of the best hay
meadows around London were at Islington, Marlebonne, Paddington,
and Pancreas (Foot, 1794; Middleton, 1798) − now Victorian era
railway stations). More generally, however, it has been observed that
agricultural intensification in fertile regions has meant lowland hay
meadows and semi-natural grasslands across Europe have declined
dramatically (Ridding et al., 2015).

We contend here that restoration ecology could benefit from a more
comprehensive engagement with historical literature. The dramatic loss
of semi-natural grassland has led to an increase in restoration efforts
across Europe, led by the rapidly growing field of restoration ecology
(John et al., 2016; Török and Helm, 2017). It has recently been argued
that this field should turn towards ecological theory to answer the
practical questions concerning how to restore semi-natural grassland
environments (Török and Helm, 2017). However, while this is clearly
an essential element, we argue restoration ecology (which prides itself
as an inherently interdisciplinary field − Tress et al., 2006) may also
benefit from a simultaneous return to analysing historical agricultural
texts. We do not contend that these sources provide a “guidebook” that
can simply be implemented to restore semi-natural pastures and hay
meadows − much more intensive scholarship is required in order to
locate and validate relevant TEK − however, if investigated properly,
they may be able to provide information necessary to assist in the
creation and restoration of the species rich semi-natural grasslands of
today.

As the objective here is not to locate and analyse this information,
but to point researchers to the sources, we will not go into this in depth.
However, the remainder of this section provides an indication of the
type of information available within these sources (although it is by no
means comprehensive).

Preparation of hay meadows – The clearing of hay meadows of ob-
stacles of “every thing that may injure the stock, if pastured, or that can
obstruct the scythe.” (Sinclair, 1832, 414) was historically an important
part of meadow preparation that has also been noted as part of con-
temporary TEK (Babai and Molnár, 2014). What is not so commonly
recognised is the role village communities might have historically
played in meadow preparation. The act of trampling the meadow was
believed to have many advantages such as driving away moles, “settling
the roots of plants” and destroying moss (Mavor, 1812, 64). To this end,
an early form of football (“camping”) was encouraged for hay meadows
as a means of meadow preparation (Tusser, 1580, reprinted in Payne
and Herrtage, 1878) while others tried, reportedly with limited success,
to use bull baiting events to prepare meadow grounds (Ellis, 1746). This
integration of village life and agricultural management could have had
a significant effect on meadow habitats as moderate anthropogenic
disturbances (such as trampling) can positively influence species rich-
ness and habitat diversity (Selvi and Valleri, 2012).

Fertilisation – Kirkham et al. (2008) observe from a study in Cumbria
and Monmouthshire (UK) that our understanding of what constitutes
sustainable practices in the application of manures to hay meadows is
poorly understood. Historical sources provide a wealth of information
on fertilisers − from intensive dung-based manuring around large
towns and cities (Middleton, 1798), to application of coal ash and soot
which performed a secondary role of moss control (Worlidge, 1681;
Ellis, 1744a, 1750a; Donaldson, 1796; Young, 1804a), and the appli-
cation of farmyard manure, lime and other mineral fertilisers and
wastes (including road scrapings and mud from the bottom of ponds) to
farms too distant to make urban fertilisers economically viable − al-
though this was only done occasionally if at all (Dickson, 1807 v2).
Farm manures were generally mixed and/or composted before appli-
cation. There are many descriptions of how manure was mixed for
application to pasture in the literature (e.g. Laurence, 1727; A Country
Gentleman, 1755; Hale, 1758) as well as details of the quantities of
manure spread (e.g. Horne, 1830). Distant farms of the period also often
employed folding as a means of manuring hay meadows. Folding is the

practice of keeping sheep overnight in a confined (temporarily fenced)
area in order that the land be improved by grazing, manuring, tram-
pling, urination, “the warmth of their bodies” (Ellis, 1750b, 34) and
“perspirable matter exuded from their fleeces” (Horne, 1830, 346). The
folding of sheep onto hay meadows is still practiced by the Csángó
farmers of Romania (Babai and Molnár, 2014).

Determining cutting dates for hay – Cutting dates for hay meadows are
critical as they affect species richness with, in particular, early cutting
being associated with reduced biodiversity (e.g. Critchley et al., 2007).
Although recommended standard cutting dates may be obtained (e.g.)
emphasis in the literature is strongly placed on phenological indicators
of when to cut to ensure the meadow is “in full sap” (Vancouver, 1810,
270) and before the grass begins to wither (). For example, ‘Pennie
(penny)’ or ‘rattle’ grass (sp. Rhinanthus) has been widely used as an
indicator in Europe (e.g. Høeg, 1974; Tunón and Kvarnström, 2015)
and has also been noted in the historical British literature (Best, 1641;
Ellis, 1750b; Baxter, 1839). Further, a wide array of additional factors
that can influence mowing date were observed. For example, labour
availability (due to coincidence with other farm tasks − Fitzherbert,
1534; Stephens and Norton, 1851), the need to improve meadow con-
dition (Rudge, 1807; Rham, 1845), and the need to gather seed (Boys,
1796; Middleton, 1798). Studies suggesting cutting dates should be
variable from an ecological perspective for traditionally managed hay
meadows (e.g. Smith and Jones, 1991; Eriksson et al., 2015) thus have a
basis in the historical literature.

Ploughing and reseeding hay meadows – The current increase in hay
meadow creation and restoration efforts in Europe (John et al., 2016;
Török and Helm, 2017) suggests that TEK outlining how to create new or
reseed old natural meadows would be a useful addition to existing sci-
entific knowledge. There is frequent mention of how to reseed ploughed
meadows and increase the biodiversity of existing meadows in the his-
torical literature because of two debates going on at the time. The first
involved the issue of whether better quality hay could be obtained from
ploughing up and reseeding “old grass” (see Sinclair, 1801 for an over-
view) and the second whether it was better to use “artificial grass” (such
as rye grass, burnet, clover, timothy) or a greater variety of endogenous
“natural grasses” (see Curtis, 1789, 1812).12 Enhancement of existing
hay meadows may also be possible using historical techniques or
equipment. Edwards et al. (2007) observe that management tools and
practices that might commonly have been used in the past (hay strewing,
brush harvesting of seed and soil disturbance) can contribute to enhan-
cing the biodiversity of meadows. As many of the texts reviewed outlined
these tools and practices for farmers there is potentially a vast array of
information on traditional practices to assist in enhancing the biodi-
versity of hay meadows − or at least assist us to understand how bio-
diversity in hay meadows was maintained historically.

As a way of summing up, the following statement illustrates the way
information on hay meadow management regimes is commonly pre-
sented in the literature − with dates, practices, meadow type (natural
grass) and an approximate location provided. Rudge (1807) reports for
the natural grass meadows in the Cotswold Vale “the whole lowlands
from Stratford-upon-Avon to Bristol” (12) management practices as
follows:

“In the Vale, where the natural grasses chiefly prevail, the pasture is
hained up, if intended for early mowing, about Candlemas; if
otherwise, about Lady-day: the cow and other animal excrements
are well beaten with the prongs of the pitchfork, and dispersed, as
also the hillocks of mould which have been raised by the moles since

12 Curtis (1789) (a botanist by training) wrote in the Annals of Agriculture on “General
observations on the advantage which may result from the introduction of the seeds of our
best grasses” − an article in which he outlines how to introduce native grass species to
meadows to overcome the growing dominance of rye grass monoculture − and later
published a book on “Practical observations on the British grasses especially such as are
best adapted to the laying down or improving of meadows or pastures” (Curtis, 1812).
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last mowing: stones, and other rubble, are picked up by women and
children, and carried away. If manure of any kind has been laid on,
it is brushed with thorns, fastened to the upper side of the harrow;
and, where the land is not too wet, it is afterwards rolled.” (Rudge,
1807, 189)

This is accompanied by additional details of the practices involved
in the harvesting of the hay, techniques for gathering hay in poor
weather conditions, the way hay making techniques varied depending
on the species composition of the meadow, the implements used to
harvest the hay, the way hay-stacks were constructed, and what was
done with the aftermath. This type and level of detail is relatively
common in the county surveys where the objective was to gather facts
about agriculture − but less so in other publications. As with all his-
torical publications, while general information on “improved” agri-
culture is readily available, finding information for a specific region on
a specific topic associated with traditional management is more pro-
blematic. Nevertheless, even if no reference is found, searching for such
references could be an important first step in understanding traditional
meadow management where reconstruction or restoration is intended.

5.2. Lost systems of hay meadow management?

As noted above, the number of communities with TEK remaining in
Europe is very limited and declining rapidly, with few remaining com-
munities following traditional management practices (Armstrong et al.,
2017; Barthel et al., 2013). This rasies the question of whether “tradi-
tional” systems of hay meadow management located in the intensively
farmed spaces between areas of traditional management have been
completely lost over the last 200 years − or at least are only present as
remanants outside of their cultural environment. While in many cases
there may be no means of gathering information about these practices
using the standard techniques for gathering TEK (i.e. interviews, parti-
cipant observation and direct contact with individuals and community
groups), from the historic literature it may be possible to explore lost TEK
such that these practices can be better understood (if not recreated).
Three types of what appear to be meadow management systems were
identified in the literature, namely: fogged meadows, “ant-hill” mea-
dows, and “open-field”, “common” or “Lammas” meadows.13

5.2.1. Fogged meadows − managing without hay-making
County surveys from the Welsh counties of Cardiganshire (Lloyd

and Turnor, 1794) and Pembrokeshire (Hassal, 1794) recorded an
“ancient” (according to Burke, 1834) practice of meadow management
called “fogging”. Davies (1815), in his summary report for South Wales,
provides perhaps the most comprehensive description of the practices,
benefits, and geographical distribution associated with fogging − as
well as comments by local landowners/farmers. He notes that fogging
was once relatively widespread but, at the time of the survey, was
“mostly confined to Pembrokeshire, part of Cardiganshire, and those
parts of Carmarthenshire which join the two former counties” (547).14

Lloyd and Turnor (1794, 17,18) in the first county report for Cardi-
ganshire described fogging as:

“Our upland ground being so dry and sound, that no animal can in the
wettest weather make an impression on the surface, and naturally

running into white clover and good grass; when not too much ex-
hausted, it is the practice with many to set apart many acres for fog…
As early in May as we can, the fields are shut up for the summer
season, with no other intention than eradicating dock, or cutting
down thistles, etc. In that state they continue until November or
December; when all the stock is turned in, and every animal is in
excellent condition, without the aid of hay, straw, or oats, and the
butter is as good as in any part of the year. The frost sweetens the
grass, and snow does not injure it; but while it is buried, dry food
must be resorted to. In the spring of the year, young shoots of grass
are very forward, under the shelter of the old, and both together are
eaten with avidity. The land which was before mossy, from being
over-stocked and grazed too bare, is soon filled with palatable and
abundant food, and the moss disappears without the aid of the
plough, or surface manure; it betters every year and I am inclined to
think the best acre of hay will not keep more stock, or in such good
condition, as an acre of fog, with the additional advantage of avoiding
the risk, and saving the expense of hay-making and manure.”

The key benefit of fogging for livestock production appears to have
been to ensure an uninterrupted supply of food for livestock at a time
when other sources of feed were beginning to run short (Lloyd and
Turnor, 1794; Evans, 1804). This may have been, in part, an adaptation
to difficulties of making hay for the livestock which was “seldom done
well in that humid climate” (Anon, 1855, 507) while the spring was
generally late (Read, 1849). Fogging reduced the risk of a failed hay
harvest with very little effort on the part of the farmer. However, nu-
merous other benefits for the meadow were ascribed to it. In particular:
reducing the presence of moss (Hassal, 1794), thickening the vegetation
(Young, 1804b), enabling livestock to spread manure directly onto the
pastures, preventing the regrowth of thistles and dock, and replenishing
the soil with seeds (Edward Williams − comments in Davies, 1815).

Fogging is a useful example through which to consider TEK more
broadly. References in the literature to this practice are sporadic −
with mention in the early 1900s (Hall, 1914) and again in the 1940s
(Davies, 1948).15 At one level, this may give an insight into the po-
tentially piecemeal and sporadic nature of its application. More fun-
damentally, however, these written sources might stand as evidence of
the dynamic nature of TEK and also act as a caution against using TEK
derived from oral sources uncritically. Davies’ (1948) account of fog-
ging focuses entirely on the importance of leaving the grass standing for
late autumn/early winter grazing (seeing it as preferential to making
poor quality hay in wet summers), with no mention made of the qua-
lities of restoration and land resting we hear in the earlier accounts. We
might see this as an example of TEK’s adaptive nature in changing
socio-economic conditions (e.g. Fernández-Llamazares et al., 2015) −
with the influx of scientific understandings on meadow management at
this time meaning that salvaging of the grass crop is the only facet of
this fogging TEK which survives. Taking this logic forward, this one
example would lead us to question whether oral accounts of other
‘traditional’ practices may similarly be partial relicts of a much more
detailed set of practices.

5.2.2. Management of ant-hill meadows
A second unusual meadow management system was recorded in the

original county report for Buckinghamshire. James and Malcolm (1794,
47) observed that many dairy farmers “wedded to old customs” main-
tained large numbers of anthills on their meadows in the belief “with
much seeming confidence” that anthills enhanced production due to the
larger surface area on the field, produced an earlier flush of spring grass
on the south side of the hills, and sheltered lambs in the spring. In the
second report for Buckinghamshire, Priest (1810, 284) also observed
that farmers in this region allowed anthills “in size scarcely to be

13 Note there were suggestions of other systems. For example, Philo-Gramen (1765,
164) contend that as the best hay is made from a mixture of grasses with different ma-
turing dates, farmers should sow their meadow species “according as they ripen, and
afterwards mix all together in the stack” in order to extend the hay-making period.
However, we found no evidence that this was a traditional practice or, indeed, ever
practiced. It may have been an attempt to reconcile strengthening beliefs about the
greater productivity of monocultural ‘artificial grasses’ with traditional beliefs concerning
the value of maintaining plant diversity in hay.

14 Fogging was also observed to be practiced (although rare) in Suffolk (South
England) (Young, 1804b) and the Vale of Skipton in Yorkshire (North England) (Rennie
et al., 1794). 15 It is superseded at this point by the rapid spread of silage production.
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credited” to form on the pastures such that “they are found not scat-
tered here and there, but nearly as thick as the pasture can hold them
from the tops of the ridges to the furrows”. This, he noted, created an
environment whereby water gathered in the unmown furrows and en-
couraged the growth of rushes. Priest viewed these as a “pernicious
weed”. However, when asking the farmers about them he noted

“… more than one farmer informed me, that such rushes were va-
luable, and they should be very loth to exchange them for what
others might esteem more productive plants, since such rushes
served them instead of straw for their yards” (285).

This practice of preserving anthills as part of the management of
meadows appears to have been more widespread. Boys (1794, 398) notes
that some graziers of Romney Marsh (Kent and East Sussex) “will not
suffer the ant-hills to be destroyed, under an idea, that there is more grass
grows between them, by means of the shelter they afford”. Ellis (1744b,
115) similarly observed that in Hertfordshire as well as Buckinghamshire
anthills had long been tolerated by landowners and farmers alike because
they were “were under the silly notion of their increasing grass in feeding
meadow-ground” and it was only in the 1720s that “part of the gen-
tlemen and farmers … took upon them to destroy the ant-hills.” How-
ever, while landlords were prepared to offer farmers considerable fi-
nancial incentive to remove their anthills, the farming communities
remained strongly resistant to change. Young (1771a, 55) notes of
meadows near Haselbech (Northamptonshire) that:

“The ant-hills are in amazing numbers, and these boobies [fools]
insist very gravely, that they are an advantage to the fields, by
varying the bite of the cattle; and yielding a food nearly as valuable
as the rest of the close. There are opinions so truly absurd, that to
attempt a refutation in form, would be preposterous.”

Despite farmers’ insistence that there were advantages to main-
taining anthills on the meadows, it appears that the improvers were so
opposed to the practice − for example, Young (1771a, 20) notes of the
area around Buckingham “In no part of the kingdom have I met with
husbandry that requires greater amendment than this” − that they did
not consider it to be of any merit (unlike the practice of fogging that
Young, 1796, applied to his farm). As a result we found no detailed
description of the practice or local knowledge in the literature, but
instead mention is invariably accompanied by information on how best
to remove the ant-hills and the benefits that would follow. Yet its
widespread nature and the extent to which farmers held onto their
beliefs despite efforts to dissuade them suggests that this was a genuine
traditional management system with its own culture and knowledge
base. Were it to still exist, we suspect there would be strong ecological
reasons for preserving it because of the contribution ant mounds make
to species diversity in meadows by favouring plant species that cannot
compete with the more luxuriant vegetation between the mounds
(King, 1981; Dean et al., 1997) as well as encouraging a diverse fauna
(National Trust, undated).

5.2.3. Management of “open-field”, “common” or “Lammas” meadows
Another “traditional” system of field management heavily criticised

by the improvers was “open field”, “common” or “Lammas” meadow
management − generally located along river banks and described by
Sinclair (1832) as one of the four types of “natural hay meadows”.
Donaldson (1796, v2) contends “open field meadows” were managed
very differently as a result of a tenure system where the meadows were
under private management for part of the year, but at a set time after
harvest, became common property for grazing.16 He notes:

“These open-field meadows are never manured; the whole horses,
cattle and sheep in the parish, are allowed to range over them un-
controlled, from the close of hay-harvest till the end of March, or the
beginning of April: And, while the mode of improving the quality
and quantity of grass, by means of irrigation, is entirely neglected;
there are very few instances, where any degree of attention is be-
stowed to prevent the lands from being overflowed at improper
seasons.”

In the first Oxfordshire report, Davis (1794) suggests that the lack of
a fixed time to “turn in the cattle” meant that the owners of the hay left
it standing as long as possible in order to add weight before they
handed it over for open grazing (although he notes that consequently
the quality suffered). The fact that the hay crop is owned by one person
and the aftermath another/others was widely blamed for these lands
being neglected in terms of drainage, manuring and flood protection
(e.g. Billingsly, 1795; Donaldson, 1796; Middleton, 1813) with the in-
ability to improve the meadows reportedly reducing the farmer to “the
drone who follows the practice of his forefathers” (Mavor, 1813–w.r.t.
meadows along the Thames). Interestingly, Marshall (1789, 199) also
blames the late-cutting of common meadows managed under this te-
nure system for establishing a tradition of “suffer(ing) grass to stand
much to long” even after this management system had been abandoned.

A particular form of open-field meadow management is “Lammas
tenure.” In this case, rather than ownership changing once the hay crop
has been taken, dates for the meadow transfer are fixed to occur during
the Anglo-Saxon holiday of Lammas (between the 1st August and 1st
September). For example, Foot (1794) observes that meadow land
along the river Lea in Middlesex was managed in this fashion and, in
this case, meadows were laid up to be used for hay on the 5th of April
and opened up for common usage again on the 12th of August after the
hay has been made and secured. Although there is now little mention of
Lammas meadows, the literature suggests that as well as London (Foot,
1794), it also existed around Coventry (Harries, 1789) and Nottin-
ghamshire near towns along the river Trent (Lowe, 1794).

Whether this constitutes a distinct form of meadow management
with its own TEK is again unverifiable from the literature alone, how-
ever, it must be remembered that Sinclair (1832) described these
meadows as one of the four types of “natural hay meadows” while
Marshall’s (1789) observation that the tradition of late cutting carried
on after the management system was changed (via enclosure) indicates
behaviours associated with open field management had become cultu-
rally embedded. We could find little historical record of the vegetation
on these meadows − perhaps because of the lack of agricultural value
ascribed to them. Some ascertained it was “worthless” (Middleton,
1813) or “scanty” (Donaldson, 1796) and that flooding caused a suc-
cession of “aquatic plants of inferior value” (Davis, 1794). This may
have been the case from an agricultural perspective, however, these
meadows could have been of significant ecological value as a result of
the late cutting and lack of intensive management. In a report on the
Isle of Alney in Gloucestershire (periodically flooded meadows held as
common land in the middle ages − Herbert, 1988) Marshall (1789)
produced a detailed species list consisting of 91 plant species in order of
frequency of occurrence − suggesting that, at least in this case, the
biodiversity of such meadow management systems was high. Today
Alney Island is a nature reserve.

6. Conclusions

This paper has considered the potential of online historical agri-
cultural texts to contribute to our understanding of TEK and, in the
process, added to the broader critical reflection on the nature and ap-
plication of TEK. The key advantage of digitised historical sources is
their accessibility. Comprehensive coverage of the most relevant texts,
free access from any computer connected to the internet, and the ability
to search documents for key words or phrases mean that accessing

16 In a more recent account of Lammas meadows, Brian (1993, p.57) notes that “In
comparison with the extent of the other three elements of the medieval open field system
still surviving, i.e. arable land still visible as ridge and furrow fossilised under pasture,
ancient woodlands and manorial waste (now statutory common land), the acreage of the
surviving common meadows is minute”.
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centuries old agricultural texts for relevant information has become as
easy as accessing contemporary literature. Ecologists; rural geo-
graphers; landscape researchers and all others with an interest in tra-
ditional agricultural knowledge and practices can access these sources
at will; potentially complementing and/or validating any study of tra-
ditional land management. For TEK studies in particular; we believe
this will help address concerns for the unreliability of oral sources (e.g.
Huntington, 2000; Bart, 2010) and contribute to improving research;
resource management and managing environmental change
(Huntington, 2000).

In the process of analysis a number of issues emerged concerning
the relationship between literature-based TEK and oral studies of TEK.
One issue concerns the local origins of TEK in Europe. In the study, we
conclude that the TEK reported in European research could have been
influenced by the written literature rather than being solely the result of
a long relationship between people and their environment. Reference to
practices now deemed “TEK” in the historical literature, the extent to
which the historical literature was pan-European, and the efforts made
from the middle of the 18th Century to promote agriculture amongst
peasant communities all suggest that written and scientific reports of
agricultural practices could have spread throughout the continent −
even to remote communities. While the coverage of traditional agri-
cultural practices in the literature is sporadic (also observed by Grigg,
1967), there is such a vast array of knowledge contained in the his-
torical English literature alone that the likelihood of TEK being truly
“unique” to any region within Europe is, in our judgement, ex-
ceptionally low. We know from contemporary studies that knowledge
flows freely between ‘written and oral’ and ‘scientific and traditional’
accounts (Frazão-Moreira et al., 2009; Leonti, 2011), so why should
communities in the past have been any different?

This does not, in any sense, mean that gathering TEK from oral
accounts is invalid. While the literature describes practices that can be
observed throughout Europe, the sporadic coverage means that al-
though detailed descriptions of practices exist, we often do not know
where they were applied, why they were applied, or what other prac-
tices they were associated with. Besides, given the biases of the authors,
reports of TEK in the literature are not necessarily accurate and need to
be regarded with some caution. Only on rare occasions does the lit-
erature provide sufficient information to enable the TEK (knowledge,
practices and beliefs) to be reassembled. In the case of hay meadow
management, the practice of “fogging” was the only traditional practice
that possibly fell into this category (Davies, 1815). While communities
are still following traditional practices it is thus essential to undertake
conventional TEK studies, with historical publications being used to
validate and ‘fill in the gaps’ of knowledge where possible − thus as-
sisting in cases where TEK exists more in memory than practice (Benz
et al., 2000), where TEK is fragmented (Ziembicki et al., 2013), or
where information gleaned is inconsistent (Bart, 2010; Don, 2010).

On the other hand, historical sources do provide something that
conventional TEK studies do not − an understanding of traditional
agriculture that is not limited to small communities living in remote
locations. In regions of intensive land management there are many
isolated areas (protected meadows, etc.) of high ecological importance
that are no longer associated with their communities of practice. For
example, in Buckinghamshire it is still possible to find species rich
meadows dominated by anthills such as Coombe Hill17 (National Trust,
undated), now managed as a nature reserve. Recent criticisms that TEK
has been miss-appropriated and decontextualized (Armstrong et al.,
2017) may also extend to the way it valorises existing marginal agri-
cultural practices (no matter how thin the evidence is), but is entirely
unable to contribute to the preservation of other vestages of traditional

agriculture. However, by investigating the practices that agricultural
innovators regarded as regressive and poor farming − such as anthill
and open field hay meadow management − forms of TEK can be lo-
cated and acknowledged as culturally and historically important on a
national level (rather than written out or ignored).

Another reason literature-based TEK cannot replace oral TEK is
because of the adaptive nature of TEK. The concept of TEK is proble-
matic in that it is reportedly in a process of constant adaptation to social
and environmental conditions (Davis and Ruddle, 2010) yet, simulta-
neously, the management systems that result are important because
they have “been developed and refined over generations of environ-
mental change” (Glasenapp and von Thornton, 2011, 770). The
paradox here is that the gathering of TEK at any point in the process of
its development and implementation in policy (without some form of
genuine adaptive management) effectively freezes TEK development −
the very process that is responsible for its reported utility in environ-
mental management. Further, if this is true, then the longer we look
back (whether oral or literature based studies), the less adapted the
systems will be to the current social, economic and environmental
context − meaning centuries old literature is very unlikely to be
adapted to the contemporary social, economic and environmental
conditions. In this case, its main utility will be to support remaining
traditional management systems as the context that created the TEK
originally cannot be recreated by any other means than adaptive
management by local communities. However, it may also help us un-
derstand and manage isolated areas of ecological importance.

The objective of this paper to illustrate the potential utility of freely
available on-line literature means that we barely scratched the surface
of the “TEK” related to hay meadows that might be available −
let alone knowledge on livestock management, field cropping systems,
fruit production, veterinary care, and many other topics, which are
referred to abundantly in such sources. Further, the similarities of tra-
ditional practices across Europe suggests that explorations of wider
European pre-industrial literature (see Von Münchhausen, 1766;
Loudon, 1839) may reveal more about traditional hay meadow man-
agement practices in Europe as well as other topics of interest. We do
not contend that it will be possible to use TEK to “reconstruct” entire
systems of management from the literature alone. However, we believe
its easy accessibility means it can be of considerable assistance to re-
searchers seeking to either validate or fill in knowledge gaps concerning
traditional management systems, for example, by exploring traditional
means of storing hay, moss control, manuring of meadows, and so on −
issues for which there is a considerable volume of information but that
we have only briefly touched upon in this study. We hope that our
analysis of what is, in reality, only a small proportion of the total in-
formation available, encourages and assists others to utilise this source
for understanding traditional management systems across Europe.
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