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ABSTRACT

Rosenthal, J. (2011) Heritage breeds of livestock in protected forest landscapes: An
approach to conserving natural and agricultural diversity. 249 pp.

Keywords: Protected landscapes, historical ecology, traditional agriculture, heritage
breeds, grazing, anthropogenic disturbance, semi-natural meadows, forest pastures,
grazed woodlands.

In landscapes with a long history of traditional agricultural activity, some protected areas
are using heritage breeds of livestock to conserve disturbance-dependent habitats and
combat the loss of natural and agricultural biodiversity associated with the widespread
decline in traditional agriculture. This dissertation examines this phenomenon on a
broad scale through a global review, as well as on a regional scale through a case study
at Koli National Park in eastern Finland.

A review of protected areas around the world was conducted to understand the
ways in which protected areas and heritage breeds contribute to each other’s
conservation. Benefits were found in terms of the contribution of heritage breeds to the
management objectives of protected areas (such as controlling invasive vegetation,
maintaining disturbance-dependent habitats, enhancing biodiversity, reducing soil
erosion, creating habitat for wildlife, serving as tourism attractions and fostering good
relationships with local residents via incentive programs). Reciprocally, protected areas
contributed to the conservation of heritage breeds by increasing awareness of the breeds,
supporting incentive programs that encourage local farmers to raise heritage breeds, and
creating opportunities for niche-marketing.

A case study in Koli National Park, Finland, examined the reintroduction of two
heritage breeds in a boreal forest landscape that had a history of traditional agriculture
involving livestock from around 1450 -1600 AD through to the 1960s. Since 2003, two
heritage breeds, Eastern Finncattle and Finnsheep, have grazed at Koli National Park in
the summer months with the intent of restoring traditional agricultural habitats to the
landscape. Habitats that are associated with traditional agriculture (e.g., semi-natural
grasslands, grazed woodlands and forest pastures) are now endangered or critically
endangered in Finland, and Europe in general, because of modernisation of agricultural
practices, especially after 1960. An examination of the agricultural history in eastern
Finland revealed that the efforts to reinstate traditional agricultural activities in Koli
National Park were mainly consistent with traditional practices. One exception related
to livestock husbandry included pasturing the livestock in open fields, which would have
been reserved for crop cultivation or haymaking. Another exception was the lack of
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leaf-hay from the shoots and branches of deciduous trees, which would have
traditionally been used as fodder for the animals.

In a few areas of Koli National Park, Finnsheep have been grazing vegetation
regenerating in swidden sites that had been burned eight to nine years prior to sampling.
In these sites, there was a much greater abundance of dead and dying woody vegetation
than in similar aged swidden sites without livestock. In these sites, the Finnsheep
damaged birches (Betula pendula Roth and Betula pubescens Ehrh.) more than rowan
(Sorbus aucuparia L.), whereas rowan and Scots pine (Pinus sylvestris L.) were the
most damaged species in the sites without sheep — likely because of the preference of
moose (Alces alces) for these species. Decreased percent cover of two tall, dominant
plant species (Epilobium angustifolium L. and Calamagrostis arundinacea [L.] Roth) in
the field layer of the swidden regeneration sites grazed by Finnsheep were found along
with an increase in cover of two shorter species (Agrostis capillaris L. and Trientalis
europaea L.), though no differences in overall species richness were found between
grazed and non-grazed swidden habitats. No significant differences in tree condition or
species richness were found when comparing the forest pastures currently grazed by
Finnsheep at Koli National Park and forest habitats that had been used as wooded
pastures earlier in the 20™ century. Where Eastern Finncattle and Finnsheep were
pastured in open fields with some tree cover (<10% cover), damage to grey alder (4lnus
incana [L.] Moench) trees was particularly high, suggesting that woody vegetation may
be necessary in the diet of these heritage breeds that had traditionally been raised in
forest conditions.

A number of recommendations for further study include collecting additional
data on the use of heritage breeds of livestock in protected areas world-wide through the
next round of FAQ’s State of the World’s Animal Genetic Resources reports.
Additional research on the ecological effects of Eastern Finncattle and mixed species
grazing was recommended, as were empirical comparisons between heritage and
imported mainstream breeds within traditional agricultural production systems.
Recommendations also included investigating whether historically consistent sources of
food (i.e., leaf hay and forest pastures) have any effect on the physical attributes of
heritage breeds, such as their susceptibility to internal parasites. Longer-term research
on the ecological impacts of heritage breeds in Koli National Park is recommended to
help determine the role of the livestock in shaping ecologically valuable habitat and
ensuring temporal habitat continuity.
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CHAPTER 1: INTRODUCTION

INTRODUCTION

Over the past century, meadow and grazed forest habitats associated with traditional
agricultural practices have become increasingly rare in Europe in general, including
Finland. Meanwhile, there has also been a global reduction in the diversity of livestock
breeds, particularly among heritage breeds, mainly due to a modern preference for a
select few breeds that perform well in industrial agricultural production systems
(Henson, 1992; Mendelsohn, 2003; 2008). There is an opportunity to address both of
these problems, at least in part, by reinstating grazing by heritage breeds in habitats
dependent on traditional grazing activity. Protected areas now include many landscapes'
that have a long history of human use and may serve as important areas in which to
conserve high-priority grazing-dependent habitats as well as the breeds of livestock that
originally shaped them.

There are conceptual challenges regarding what constitutes a heritage breed (e.g.,
how long must a breed exist on a landscape before it can be considered part of an area’s

heritage?). The FAO (2004) defines a breed as:

' The term landscape refers to “ecological systems that exist at the scale of kilometers
and comprise recognizable elements, such as forest patches, fields and hedgerows,
human settlements, and natural ecosystems” (Pickett and Cadenasso, 1995, p. 331).



A sub-specific group of domestic livestock with definable and identifiable external
characteristics that enables it to be separated by visual appraisal from other
similarly defined groups within the same species, or a group for which
geographical and/or cultural separation from phenotypically similar groups has led
to the acceptance of its separate identity (p. 29).
Heritage livestock breeds in this study are breeds that developed their identifiable
characteristics within the traditional agricultural practices of a particular geographical
region. Such breeds have not been recently (i.e., within the past 150 years) imported
from another region, nor are they progeny of crosses involving breeds imported from
other regions. Furthermore, such breeds have not been developed outside the confines of
a particular geographical context (e.g., within a genetics laboratory for use within a non-
pasture system).

A timeframe of at least 150 years was chosen to differentiate newly imported
breeds from those that dispersed much earlier in an area’s settlement history. This
timeframe was chosen because several developments in agriculture within the past 150
years have reduced (but not eliminated) the effects of local agricultural practices,
preferences and environments as agents of human and/or natural selection upon the
individuals that comprise the breeds. For example, within the past 150 years, increased
availability of high quality, and often imported, feed reduced pressures to select for
thrifty foragers of locally available plants; advancements in veterinary medicine reduced
pressures to select for disease resistance or ease of birthing; specialization in high output
agricultural production reduced selection for multipurpose (e.g. milk/meat/traction)
characteristics; improved housing reduced selection for tolerances to extreme
environmental conditions, etc (Hiemstra et al., 2010). So a breed imported in the past

150 years would not have been exposed to the same kinds of forces of selection as a

breed with a much longer history in a given area. Moreover, it is possible that heritage



breeds that are now raised within modern agricultural systems using the advancements
described above may be losing some of the characteristics that an area’s more traditional
production systems had reinforced.

In most cases the species discussed in this dissertation are generally not
indigenous to the regions examined — the species dispersed from their centres of
domestication via various groups of settlers or traders through time. Thus, the term
“indigenous breed” is avoided in this dissertation. The term “local breed” is often used
as an alternative to “heritage breed”; however, a newly developed breed such as the
Canadian Arcott, which was developed from crossing five imported breeds, can arguably
be called a local breed in the Ottawa area of Canada, because it was developed in that
location, albeit in 1970s (Demiroren et al., 1995). The short timeframe of this breed’s
existence in the area would disqualify it as a heritage breed for the purposes of this
study.

The term “heritage breed” is sometimes used to refer to breeds that have
primitive characteristics regardless of their place of origin. In this study, emphasis is
placed on the places of origin of the breeds and the agricultural traditions that are/were
practiced as the breeds were shaped over time. So, in cases where historic breeds are
used outside their region of origin, such breeds would not be considered a heritage breed
in this dissertation. For example, where Scottish highland cattle are used for the
purposes of nature conservation in Estonia (Kokovkin ef al., 2005) the breed is not
considered a heritage breed in this study.

By definition, then, heritage breeds were shaped in part by human selection for
particular desirable traits over several generations, but they also evolved under the

natural pressures influenced by climate, topography, and local flora and fauna of their



particular geographical area. Conversely, over lengthy periods of time, the physiology
and behaviour of heritage breeds in turn likely influenced the ecology of the landscapes
they evolved in, particularly through selective herbivory (i.e., preferentially grazing one
plant species over another). If this is the case, then logic would suggest that changes in
the use of these breeds (e.g., cessation of grazing, change in breed, and/or change in
husbandry of the heritage breeds) would likely affect the local vegetation and overall
ecology of the landscape.

The use of heritage breeds to restore biodiversity in protected areas shaped by
centuries of traditional agricultural use may be perceived as a win-win situation. That is,
allowing heritage breeds to graze within protected areas may help to restore disturbance-
dependent habitats that are increasingly rare, while providing incentives and a rationale
to conserve the heritage livestock breeds. To examine the actual and potential roles of
heritage breeds of livestock in protected areas, this dissertation undertakes both a broad
review of programs involving the conservation of heritage breeds within protected areas
worldwide and a detailed case study of the use of heritage breeds of cattle and sheep for
the restoration of habitats associated with traditional agriculture in Koli National Park,

eastern Finland.

RESEARCH QUESTIONS AND APPROACH

The global overview coupled with a detailed case study aim to balance geographical
breadth and temporal depth in this study of the role of heritage breeds of livestock in
protected areas. Overall, this research takes a perspective of historical ecology, which is

“concerned with the interactions through time between societies and environments and



the consequences of these interactions for understanding the formation of contemporary
and past cultures and landscapes” (in Balée, 2006, p.76). Forest history is a sub-
discipline of historical ecology that specifically examines the natural and anthropogenic
mechanisms that shaped forest conditions through time (Agnoletti, 2000). Historical
ecology and forest history are necessarily interdisciplinary and incorporate data from
various temporal and geographical scales (Balée, 1998; Agnoletti, 2000). Drawing from
diverse sources of data, historical ecology aims to piece together evidence of the causes
and consequences of landscape changes through time (Russell, 1997; Swetnam et al.,
1999).

Sources of historic data are often inherently limited by degradation over time,
recent collection (i.e., data may not have been collected in early periods), variation in
measurement procedures or tools, or incompleteness. However, the use of various
sources of data helps verify and complete data that may be less reliable or incomplete on
their own (Russell, 1997; Swetnam et al., 1999). Although much emphasis in historical
ecology is on developing an understanding of the past, not all data used are historic in
nature nor are they simply used to understand the past. Indeed, one of the greatest
contributions of historical ecology, according to Swetnam et al. (1999), is its ability to
provide context for the evaluation of current ecological conditions. Egan and Howell
(2001) suggest that historical ecology is most successful when using “multiscale,

multisource, cross-referential historical analysis that is compared to contemporary data”

(p.- 14).



Global Overview

A review was conducted to understand the role of heritage breeds of livestock in
protected areas on as broad a geographical scale as possible. To do so, a content
analysis was conducted of reports from 167 countries submitted for the United Nations
Food and Agriculture Organization (FAQO) State of the World’s Animal Genetic
Resources reporting process. The aim of the content analysis was to determine the extent
to which national bodies reporting on the state of their country’s animal genetic
resources recognize protected areas as means to conserve domestic animal diversity.
The 167 country reports, as well as other published literature, were reviewed to
characterize the roles of, and relationships between, the protected areas and the
livestock. Although the focus of the global overview was on the use of heritage breeds
of livestock in protected areas, cases were also examined involving imported breeds that
are at risk of extinction according to the FAO’s domestic animal diversity information
system (DAD-IS) (FAO, 2008). This review is presented in Chapter 2 and was
published in 2010 in FAO’s peer-reviewed journal, Animal Genetic Resources, in a

special issue for the International Year of Biodiversity.

Case Study

To gain a deeper understanding of the ecological role of heritage breeds of livestock in

protected areas, a detailed case study was conducted in Koli National Park. At Koli



National Park, two heritage breeds of livestock, Eastern Finncattle and Finnsheepz, were
reintroduced at two of the park’s old farmsteads. The objective of resuming traditional
agricultural activities such as swidden cultivation, livestock grazing and haymaking in
Koli National Park since the 1990s was to restore anthropogenic habitats that are now
rare within the predominantly forested boreal landscape of eastern Finland. The
following site-specific research questions were formulated for the case study:
i.  How and where were heritage breeds of livestock raised in the Koli region in the
past?
ii.  How and where are heritage breeds of livestock used in Koli National Park
today?
iii.  How have changes to agricultural practices involving heritage breeds of livestock
influenced the landscape in and around Koli National Park over time?
iv.  What differences, if any, in vegetation diversity, structure and composition are
associated with grazing by heritage breeds at Koli National Park at today?

These questions investigate the possibility that heritage breeds of livestock have
had a distinct ecological role in shaping the landscape in the past and that restoration of
such landscapes is dependent upon the use of heritage breeds of livestock in historically
consistent ways.

The case study of the use and effects of heritage breeds of livestock in Koli
National Park involves a mixed methods approach including literature and cartographic
reviews, quantitative vegetation analysis, participant observation, as well as qualitative,
semi-structured interviews with farmers and other livestock experts. These multiple

approaches enable each site-specific research question to be examined from more than

2 Also known as Finnish Landrace sheep



one perspective (Table 1.1) and can increase the reliability of results, particularly if
findings from more than one research method are consistent with one another (Creswell,
2007).

Table 1.1. Methods used to investigate each site-specific research question.

Research Question Lit. | Phot. | Cart. | P.Ob. | Int. | Veg.

How and where were heritage breeds of X X X X
livestock used in the Koli region in the past?

How and where are heritage breeds of X X X X
livestock used in Koli National Park today?

How have changes to agricultural practices X X X X X
involving heritage breeds of livestock
influenced the landscape in and around Koli
National Park over time?

What differences, if any, in vegetation X X X
diversity, structure and composition are
associated with grazing by heritage breeds at
Koli National Park today?

Lit = literature review, Phot. = Analysis of historic photographs & rephotography, Cart.
= Cartographic review, P. Ob.= Participant Observation, Int.= Interviews, Veg. =
Vegetation analysis.

The literature review examined the historical background of agricultural
practices involving livestock and pastureland, from the earliest archaeological and
palynological evidence of agricultural activity in eastern Finland to current park
management practices that are attempting to restore historic forms of agriculture to the
landscape. The literature review also examined research associated with the ecological
effects of livestock grazing in other parts of Finland and Europe.

An investigation of the Koli Museum’s collection of over 1 400 photographs

from the Koli area taken by local resident Einar A. Saarelainen between 1920 and 1960

provided evidence regarding the use of heritage breeds of livestock in the Koli area at




that time. Where possible and relevant to this study, photographs were retaken in 2008
from roughly the same vantage points as Saarelainen’s original photographs to document
changes in the landscape between the early 20" century and present day.

The review of maps of the Koli area from 1922 to present enabled a spatial
exploration of land use and broad vegetation changes over time within Koli National
Park and adjacent lands as agricultural land use practices changed.

Opportunities for participant observation during the 2007 and 2008 field seasons
included participating in a community event of traditional haymaking, assisting with two
swidden burns, providing daily care for a flock of Finnsheep at Koli National Park for a
month and raising Finnsheep in Canada for over a year. These opportunities for the
research phenomena to be experienced first-hand enabled a richer understanding of the
ways in which traditional agricultural practices in the region are/were carried out.

The qualitative semi-standardized interviews with past and current farmers, park
staff and agricultural college staff helped verify whether current grazing practices in
Koli National Park reflect traditional animal husbandry methods and whether there are
any characteristics unique to the heritage breeds that are absent from imported’
mainstream breeds with which the interviewees had experience.

The literature review, photographic and cartographic analyses, interviews and
participant observation opportunities are synthesised in Chapter 3, to set the historical
context of the case study, with a particular emphasis on the role of heritage breeds in the

changing agricultural practices of the landscape in and around Koli National Park.

3 According to the breed census data available on FAO’s DAD-IS (2011), there are three
heritage cattle breeds in Finland. In total, their numbers represent around 1.5% of the
national cattle population. The rest of Finland’s cattle are from 13 breeds imported from
other countries. Although census data for all sheep breeds are not available, Finnsheep —
a heritage breed— remains the most common breed in the country, although two other
heritage sheep breeds and six imported breeds are also used in Finland.
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In Chapter 4, an analysis of vegetation in Koli National Park examines the
effects of grazing with heritage breeds in swidden regeneration sites, forested areas, and
open field and meadow habitats in comparison with similar non-grazed sites. This part
of the study documents and compares plant species richness’, plant community
composition and vegetation structure observed under different management conditions.

Additional details regarding the methodology used for each component of this

research are provided in Chapters 2, 3 and 4.

BACKGROUND

This section explores the linkages between the discontinuation of traditional agricultural
practices, the loss of livestock diversity and the decline in disturbance-dependent
habitats in Europe, with a particular focus on eastern Finland. These linkages form the
basis of a rationale for reintroducing traditional agricultural practices involving heritage

breeds within protected areas.

Discontinued Traditional Agriculture, Habitat Loss and Biodiversity

Across Europe, habitats associated with traditional agricultural practices are becoming
increasingly rare as pastureland is abandoned, converted to cropland, or subjected to

intensive rather than extensive grazing systems (Ostermann, 1998; Krebs et al., 1999;

* Species richness is a measure of biological diversity that considers the number of
different species occupying an area. Species richness, however, does not account for the
relative abundance of each species.
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Luoto et al., 2003a; Luoto et al., 2003b; Isselstein et al., 2005). Such habitats created, at
least in part, from anthropogenic activities can be highly biodiverse, and many are
recognized as warranting protection through the European Commission’s Habitats
Directive. This Directive stipulates that habitats “of community interest” listed in its
Annex 1 must be protected and maintained in a “favourable conservation status”.
Ostermann (1998) found that 25 of the 198 habitats identified in Annex 1 of the Habitats
Directive are likely to have originated from grazing and/or hay-making, including eight
habitats that are priority® habitat types. Further, the abandonment of grazing and/or hay-
making is considered a threat to 27 of the habitats in Annex 1, including 10 priority
habitat types (Ostermann, 1998).

Conserving such habitat types by grazing or haymaking may also have
favourable impacts on wild species at risk of extinction. For example, Buckingham and
Peach (2005) report that grazing contributes to avian diversity in farmlands in the United
Kingdom in several ways. Insectivorous birds benefit when livestock movements flush
insects from foliage and when coprophagous insects are attracted to the livestock dung.
Furthermore, livestock grazing and trampling results in a patchy sward structure that
supports bird species that feed on ground-dwelling invertebrates, as well as birds that
forage on seeds and invertebrates associated with taller swards. Winter feed (hay and
grains) given to livestock also provides important sources of winter food for corn
buntings (Emberiza calandra) and cirl buntings (Emberiza cirlus) (Buckingham and
Peach, 2005), both of which are Red-Listed in the United Kingdom (Royal Society for

the Protection of Birds, 2009).

> Meaning that the habitat and its typical species are maintained in such a way that
prevents their further decline on a long-term basis.

® Meaning a habitat type is in danger of disappearance and a considerable proportion of
its range is within the territory overseen by the European Commission.
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Further evidence of the positive correlation between biodiversity within some
habitats and traditional agricultural practices is evident in studies that show that
biological diversity of such habitats decreases when the traditional agricultural activities
cease to be practiced (Persson, 1984; Hansson and Fogelfors, 2000; Dullinger et al.,
2003; Luoto et al., 2003a; Luoto et al., 2003b; Myklestad and Saetersdal, 2004; Huhta
and Rautio, 2005; Pykéla, 2005). Therefore, to conserve, restore and/or maintain
biodiversity in habitats dependent on disturbances related to traditional agricultural
activities, there is an ecological rationale for encouraging the continuation or re-
initiation of these activities (Wallis De Vries, 1995; Amend et al., 2008).

Finland’s semi-natural meadows and forest pastures are examples of habitats that
are dependent on traditional agricultural activities for their creation and maintenance
(Ostermann, 1998; Raunio et al., 2008). In Finland, very few meadows are naturally
occurring; rather the majority were created by human activities (clearing forest using
fire, followed by growng crops and then grazing and/or haymaking) within a forested
landscape. These patches of disturbed vegetation support a different mix of flora and
associated fauna than is normally found in the surrounding forested matrix, thus
contributing to increased gamma (landscape level) diversity. Because of the
discontinuation of traditional forms of agriculture in Finland, these habitats are
disappearing. Since 1880, the proportion of agricultural land in Finland categorized as
semi-natural meadows has declined from 62% to less than 1% due to the intensification
of land use (e.g., crop cultivation) or abandonment of former hayfields and pastures
(Luoto et al. 2003b). Cessation of grazing or haymaking is cited as the primary threat to
27% of Finland’s threatened plant species (Marttila ez al., 1999). Finland’s semi-natural

meadows are listed with old-growth forests as the two habitats with the greatest numbers
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of threatened species in the country (Luoto et al. 2003b). Semi-natural meadows within
a forested matrix require disturbances associated with traditional agriculture to prevent
the meadows from reverting to the composition of the surrounding forested habitats:
succession that would ultimately lead to the loss of landscape-level heterogeneity and
associated biodiversity.

Wooded pastures (in which tree cover is 10 — 35%) and grazed forests (in which
tree cover is over 35%) have also declined dramatically in Finland due, in part, to
changes to, and reduction of, traditional agricultural activities. Between the late 1930s
and the 1950s one quarter to one third of Finland’s 375 000 ha of wooded pastures
disappeared, and less than 1% are still in existence today (Raunio et al., 2008). Wooded
pastures are therefore listed as critically endangered’ in Finland’s assessment of
threatened habitats. In addition, of the 1 560 000 ha forest pastures that existed in
Finland in the 1950s, only 1% remain today (Raunio et al., 2008). Grazed forests in
general are considered endangered® habitats in Finland, and grazed deciduous forests
and those that are dominated by a mixed canopy of deciduous and coniferous trees are
classified as critically endangered. These critically endangered forests are threatened
mainly by logging, reforestation, cessation of grazing, land clearing for cultivation,
eutrophication, encroachment by Norway spruce’ (Picea abies [L.] H. Karst) and

reduced amounts of decaying woody debris (Raunio ef al., 2008).

7 Generally, habitats that have decreased in area by 80% or more are categorized as
critically endangered. The timing of the decline, expected future trends, and quality of
the remaining remnants can upgrade or downgrade the habitat by one or two categories.
¥ Generally, habitats that have decreased by 50 — 80% are categorized as endangered,
with the possibility of adjustment as in footnote 7.

? Although Picea abies is native to Finland, it is considered a threat to mixed and
deciduous grazed forest habitats when it becomes a dominant species at the expense of
others (e.g., shade-intolerant species).
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Loss of Livestock Breed Diversity

Changes in agricultural practices are also associated with a decline in agricultural
biodiversity. The United Nations Food and Agriculture Organization (FAO) reports that
643 (12%) of the world’s 5 559 documented mammalian breeds of livestock'® have
become extinct (Rischowsky and Pilling, 2007), mostly within the past 100 years (Hall
and Ruane, 1993). Furthermore, an additional 16% of mammalian livestock breeds are at
risk of extinction, and the status of 34% mammalian livestock breeds is unknown

(Figure 1.1).

643 (12%)

E

1907 (34%) % Unknown

B8 Critical
Endangered

E Not at risk

Il Extinct

N

2129 (38%)

314 (6%)
L566 (10%)

Figure 1.1. At-risk status of the world’s known mammalian livestock breeds

(Rischowsky and Pilling, 2007).

Since the mid-20" century in Finland, the multi-purpose (dairy/beef) heritage
breeds of cattle were replaced mainly by highly productive dairy breeds (Ayrshire and

Holstein, which together represent approximately 80% if the nation’s cattle population)

' An additional 40 breeds are known but were not classified by risk status.
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and internationally popular beef breeds (Aberdeen Angus, Charolais, Hereford,
Limousin and Simmental, which together comprise nearly 15% of Finland’s cattle).
Heritage Finnsheep remain the dominant breed in the country’s sheep sector despite
some experimentation with imported breeds from the UK, Norway and Sweden.
However, two breeds (Aland sheep and Kainuu grey sheep) originating in their
namesake regions within Finland have populations under 350 individuals and are at risk
of extinction'".

Breeds at risk of extinction are declining mainly because they are perceived to
hold little value within current conventional industrial production contexts. That is, they
are often out-performed and replaced by breeds that better meet economically paramount
production criteria such as milk quantity, carcass size for meat, speed of maturity, or
fineness/strength of wool fibres (Yarwood and Evans, 2000; Mendelsohn, 2003; Evans
and Yarwood, 2008).

Although heritage breeds are rarely preferred in mainstream production systems,
the economic merits of various breeds are not always straightforward. Signorello and
Pappalardo (2003) compared the net income from raising at-risk heritage breeds of
cattle, sheep, goat, horse and pig, compared with that from highly productive
mainstream breeds'” of the same species in Italy. They reported that farmers
experienced a net loss of income from each of the six at-risk breeds studied, even when

subsidies for such breeds were taken into consideration. The highly productive

mainstream breeds in their study all generated net profits, even without subsidies.

"' Data on cattle and sheep breeds in Finland were derived from FAO’s Domestic
Animal Diversity Information System (DAD-IS, 2011).

"2 Not all highly productive mainstream breeds are imported - one of the highly
productive breeds in Signorello and Pappalardo’s study was also a heritage breed. One
was a recently developed composite of two heritage breeds, and the remaining three
were imported breeds.
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Economically, this can place farmers of lower-yielding heritage breeds at a disadvantage
especially if income is calculated per head of livestock. However, if productivity was
measured as a function of other criteria (such as production per hectare of land of
heritage breeds that may be efficient foragers or value of niche products from specialty
breeds), economic analyses could possibly favour heritage breeds, particularly given the
possibilities for niche marketing of heritage products (Gandini et al., 2007).

Arguments supporting the conservation of livestock breeds at risk of extinction
include their current or potential economic value, possible scientific use, cultural
significance and their inherent existence value (Henson, 1992; Mendelsohn, 2003).
Where the traditional grazing grounds of heritage livestock overlap with land for which
ecological conservation is a priority, efforts to conserve heritage breeds may
complement natural resource protection. Proponents of the conservation of domestic
animal diversity specifically mention protected areas as a means to prevent the loss of
rare breeds while conserving ecologically important habitats (Henson, 1992). Yet there
is little emphasis on such opportunities in most strategies that outline priorities for
conserving heritage breeds.

Means to conserve domestic animal diversity can be characterized as: 1) in vitro
methods (i.e., cryopreservation of reproductive material or other tissue samples); and 2)
in vivo methods (i.e., maintaining live populations either in situ [within the landscapes in
which they were developed]) or ex situ (outside of their original landscapes, [e.g. in
zoological parks]). Geerlings et al. (2002) advocate in vivo, in situ approaches as the
most realistic ways to conserve locally adapted breeds of livestock, particularly if the

production systems in which the breeds evolved can also be maintained. Khler-
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Rollefson (2000) explains that heritage breeds (referred to as indigenous breeds in the
original text) are:
products of specific ecological and cultural environments, and their genetic
make-up and integrity will be affected if they are removed from their
original contexts. Transfer of domestic animal populations into the
controlled environments of government farms poses the danger of a gradual
erosion of their adaptive traits (p. 1).

The case of North Ronaldsay sheep illustrates how a breed’s unique traits can be
lost if the breed is removed from the environment in which it evolved. North Ronaldsay
sheep graze on the shores of North Ronaldsay, the northernmost island of the Orkneys,
Scotland. Their diet consists of nearly 100% seaweed (Hansen et al., 2003), which has
low copper content in comparison to terrestrial forage normally consumed by other
breeds of sheep (Haywood et al., 2001). Over time the North Ronaldsay sheep
developed an enhanced ability to store copper to meet their metabolic needs from the
limited reserves of copper in their seaweed diet. When some North Ronaldsay sheep
were removed from their natural shoreline environment and allowed to graze on
mainland pastures, four out of five of the sheep died from copper poisoning due the
breed’s heightened ability to absorb copper from the terrestrial herbage, which had
normal copper levels (MacLachlan and Johnston, 1982). Selection within this
“ordinary” pasture environment would favour individuals with reduced capacity to
absorb copper, a trait that would be disadvantageous in the breed’s traditional
environment. Thus, conservation of this breed outside of its traditional environment
would fundamentally change some characteristics that make the breed unique.

Certainly not all examples of the ways in which heritage breeds are adapted to

their local environments are as dramatic as the case of the North Ronaldsay sheep.

However, this example does provide a strong argument for conserving breeds within the
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environments in which they evolved, even if the adaptive traits or environmental

pressures are less apparent.

Protected Areas and Traditional Agriculture

The World Conservation Union’s (IUCN) definition of a protected area is:

a clearly defined geographical space, recognised, dedicated and managed, through

legal or other effective means, to achieve the long-term conservation of nature

with associated ecosystem services and cultural values (Dudley, 2008, p.8).
Where protected areas overlap with landscapes created and utilized by people engaged
in traditional agricultural and/or pastoral practices involving heritage breeds of livestock,
a potential exists for protected areas to contribute to the in sifu conservation of domestic
animal diversity. At the same time, resuming traditional agricultural activities can
restore or maintain disturbance-dependent environments, and their associated flora and
fauna, within protected areas.

Traditionally, however, the concept of a protected area follows the “Yellowstone
Model” (Shelhas, 2001) requiring the area in question to be an example of pristine
wilderness, free of human influence with the exception of tourism and recreation
(Phillips, 2003). Amend and Amend (1995) detail many instances in which local
communities’ traditional subsistence activities, including cultivation and grazing, were
prohibited within protected area boundaries, as such activities were deemed

incompatible with conservation objectives. Indeed, protected area management is

replete with the challenges of balancing and/or rectifying the needs of local human
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inhabitants with those of the natural environment (Brandon and Wells, 1992; McNeely
and Ness, 1995).

Some argue that landscapes modified by human activities have no place within a
system of protected areas. For example, Locke and Dearden (2005) assert that
recognising areas modified by humans as worthy of protected status undermines the
fundamental goal of protected areas to protect wild diversity. Such an argument assumes
that human use of a landscape necessarily comes at the expense of wild biodiversity.
This notion that human-environment interactions are necessarily deleterious underlies
approaches to protected area designation and management throughout most of the
history of protected areas; however, philosophies driving approaches to protected area
designation and management are changing (Kalamandeen and Gillson, 2007).

Increasingly many areas that have been, and continue to be, modified by human
activity are being recognised, nonetheless, as ecologically valuable and worthy of
protection (Phillips, 2002; Brown et al., 2005; Kalamandeen and Gillson, 2007).
Consequently, some protected areas are now concerned with actively restoring and
conserving traditional cultural practices that have formed, and maintain, such cultural
landscapes (Aitchison, 1984; Participants of the International Symposium on Protected
Landscapes, 1987; Phillips, 2002).

Most protected areas fit into one of the following six categories identified by the
IUCN, though there are certainly instances in which a protected area conforms to more
than one of the category descriptions. The six IUCN categories of protected areas are:

I. Strict Nature Reserve/ Wilderness Area, managed primarily for science
and/or wilderness protection;

II. National Park, managed mainly for ecosystem protection and recreation;
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III. Natural Monument, managed primarily for the conservation of specific
natural features;

IV. Habitat/Species Management Area, managed mainly for conservation
through management intervention;

V. Protected Landscape/ Seascape, managed mainly for the protection of
landscape/ seascape, traditional land uses and recreation; and

VI. Managed Resource Protection Area, managed primarily for the
sustainable use of natural ecosystems (IUCN, 1994).

These categories reflect the range of management objectives that have expanded
as philosophies related to the protection of nature have diversified. As mentioned above,
protected areas were initially established to preserve examples of pristine wilderness,
protecting them from what was perceived as the destructive nature of humankind, even
though the very “wilderness” in early parks such as Yellowstone National Park and
Kruger National Park actually had been inhabited and used by indigenous peoples for
centuries (Kalamandeen and Gillson, 2007). In the early 20" century, Gifford Pinchot
championed a different approach to resource management, advocating “wise use” of
natural resources; e.g., a sort of utilitarian middle ground between wasting resources
through non-use (strict preservation) and destroying resources through over-use
(unregulated exploitation) (Pinchot, 1909/2000). In time, concern shifted from
establishing protected areas for their outstanding scenic value or development potential
as natural resources to preserving species for their intrinsic and scientific values
(Kalamandeen and Gillson, 2007). An extension of this concern to prevent species
extinction was another shift that focussed not only on the conservation of individual

species but also of these species’ habitats and overall ecosystem functions within the
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“ecosystem approach” to protected area management (Kalamandeen and Gillson, 2007).
Key elements of the ecosystem approach that are absent from earlier approaches to
conservation include: a) its emphasis on multiple scales of biological diversity; b) its
recognition of the importance of ecosystem functions including the role of disturbance;

and c) the inseparability of humans from nature (Grumbine, 1994).

BIOLOGICAL DIVERSITY

In 1992, the Convention of Biological Diversity called for global concerted efforts to
halt the loss of genetic, species, ecosystem and landscape diversity. Biological diversity
(or biodiversity) was defined at the convention as:
the variability among living organisms from all sources including, inter alia,
terrestrial, marine and other aquatic ecosystems and the ecological complexes of
which they are part; this includes diversity within species, between species and of
ecosystems.
Several factors are associated with biological diversity and influence the distribution,
abundance and variability of terrestrial organisms. Globally, there is a general gradient
of greater biological diversity from the poles towards the equator (Gaston, 1996) and
from higher to lower altitudes (Stevens, 1992). Time is also associated with biological
diversity when considering the patterns of species colonization and extinctions.
MacArthur and Wilson’s (1963) classic study of island biogeography suggests that
species richness is determined by a point at which the rates of recruitment and extinction
are equal: the number of species reaches equilibrium. The species themselves may come
and go, but species richness is stabilized by new species appearing just as fast as existing

species become extirpated. MacArthur and Wilson’s (1963) theory predicts that area and

isolation are also important factors in determining biological diversity as these factors
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are related to rates of recruitment and retention of species. Thornton et al. (1988) found
when revisiting MacArthur and Wilson’s study site, Krakatau, that repetitive
disturbances to some habitat patches delayed extinction rates — new volcanic eruptions
created early successional habitats that attracted species that were declining as
vegetation on the older islands was developing into more mature habitats.

A Finnish example of this latter phenomenon, also called global habitat
continuity, involves the marsh fritillary butterfly (Eurodryas aurinia) in eastern Finland,
as its host plant depends on clearings in the forest that are 2 to 10 years old. Provided
that new habitats become available within the dispersal range of the host plant (and the
butterfly) as existing habitats mature and become unsuitable, the butterfly may persist in
the long-term (Hanski, 1999).

In the next section the role of disturbance is discussed in relation to the
maintenance of biological diversity and ecosystem functions, which are two of the main
priorities of protected areas that adhere to the ecosystem management approach to

conservation.

DISTURBANCE

Whether or not one accepts the contested notion of an ultimate climax community
(Glenn-Lewin and van der Maarel, 1992), it has long been observed in a number of
environments and at a variety of scales that some form of succession occurs, that is,

assemblages of organisms in a given area change over time, even if environmental
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variables (e.g., precipitation, air temperature) remain constant'> (McCook, 1994). The
dynamics of succession are affected by factors such as life histories, inter- and intra-
specific competition and adaptability of individuals and groups of organisms to various
points along environmental gradients (McCook, 1994). In addition, disturbance can
have a major impact on the dynamics of succession (White, 1979).

White and Pickett (1985) define disturbance as “any relatively discrete event in
time that disrupts ecosystem, community, or population structure and changes resources,
substrate availability, or the physical environment” (p.7). The intermediate disturbance
hypothesis (Connell, 1978) proposes that moderate levels of disturbance (along continua
of frequency, size and intensity) result in the highest levels of diversity. This hypothesis
states that the frequency of disturbance affects levels of biodiversity. Between frequent
disturbances, according to this hypothesis, there is not enough time to enable any but the
earliest colonisers to become established. At the other extreme, when intervals between
disturbances are maximal, the most efficient competitors and/or those that are most
resistant to damage or death will dominate and eliminate those that are competitively
less efficient and/or prone to damage or death. Presumably the early colonizers are
different organisms than those that dominate long after disturbances; thus, at moderate
disturbance frequencies a mix of early colonisers and those that take more time to
colonize can become established. At moderate disturbance frequencies, disturbance
theoretically reoccurs before any of the organisms becomes too dominant.

With respect to spatial scale, the intermediate disturbance hypothesis postulates
that if a disturbance kills all organisms in a large area, only the organisms able to

disperse the furthest and also withstand exposed conditions can colonize the centre of

1 . . . . .
3 The organisms, themselves, may drive micro-environmental changes by fixing
nitrogen, increasing organic content of the soil, creating shade, etc.
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the disturbed area. In very small sized disturbances, those organisms attempting to
colonise the small, disturbed area are likely propagules from mature organisms that
remain in adjacent areas and these propagules would have to be highly efficient
competitors. Intermediate sized disturbances would allow for both types of organisms
(long-distance dispersers tolerant of exposed conditions and short-distance dispersers
efficient at competing in more closed environments) to become established.

Finally, the intermediate disturbance hypothesis suggests that moderately intense
disturbances would result in higher diversity. Following the most intense disturbances
that eliminate all organisms in an area, the area would become re-established by new
propagules. With minimally intense disturbances, few organisms would be affected and
the most competitive species would dominate, likely at the expense of many early
colonizers. When disturbances are moderately intense, some organisms survive and

others do not, so a mix of survivors and new colonisers would result in higher diversity.

TRADITIONAL AGRICULTURE

In addition to natural disturbances, human activities can cause disturbance. European
forests evolved in response to thousands of years of both natural and anthropogenic
disturbances (Bengtsson et al., 2000). In this section, various forms, roles and effects of
traditional agriculture are examined as anthropogenic disturbance mechanisms. But
before discussing the ways in which traditional agricultural practices contribute to

ecological disturbances, “traditional agriculture” should be defined.
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Defining “traditional”

It is difficult to define what constitutes “traditional” (Finnegan, 1991), as what was
traditional or historic at one moment in time was modern and new in relation to earlier
times. Shils (1971) explains that:
the terms ‘tradition’ and ‘traditional’ are used to describe and explain the
recurrence in approximately identical form of structures of conduct and patterns of
belief over several generations of membership or over a long time within single
societies (with a more or less delimited territory and a genetically continuous
population) and within corporate bodies as well as over regions which extend

across several bounded territorial discrete societies which are unified to the extent
of sharing in some measure a common culture — which means common traditions

(pg 123).

Although commonalities can be found among agricultural practices within a
community, Johnson (1972) cautions against the common assumption that those who
practice traditional agriculture rigidly conform to a set of rules that dictate how, when
and why their agricultural activities are practiced. Instead, Johnson points out that there
is variation in the ways such rules are adhered to based on social (e.g., amount of labour
and skill available in a farmer’s family, the number of family members to feed) and
environmental (e.g., soil conditions, climate, aspect, etc.) circumstances of individual
farming households. “Experimentation is probably as natural as conformity in
traditional communities”, states Johnson (1972, p.156), who highlights a number of
examples of traditional farmers’ enthusiasm to try new farming technologies, such as
experimenting with new varieties of crops. Thus, traditional agriculture is rooted in past
practices that are passed down through time, but these practices are bound to change as
variations and experimentation lead to innovations that are subsequently passed down

from generation to generation.
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Thus, the dynamic nature of traditional agriculture presents a definitional
problem of distinguishing between innovations within an evolving tradition and
importing of non-traditional technologies. For the purposes of this study, Franklin’s
(1990) discussion of technology is drawn upon. Holistic technology, according to
Franklin, occurs when all aspects of production can be performed by an individual
whereas prescriptive technology exists when different actors each control a specific
aspect of production. Because agricultural tasks in traditional practices were often
beyond the capacity of one individual and involved cooperation from family and
neighbours, Franklin’s definition of holistic technology is extended here to the
household or community level. Traditional agricultural practices would involve holistic
technologies: i.e., the farmer (and family and neighbours) would decide the amount and
quality of seed reserved from previous crops; they would obtain fertilizer for fields
either through burning vegetation or spreading manure from the family’s livestock; the
livestock would be raised by the family, possibly exchanged among kin for breeding
purposes; harvesting would be done by hand and/or using livestock for traction; and
knowledge of these practices would be transferred experientially between generations.
In traditional agriculture, supplies, energy and knowledge are generally endogenous to
the household or community, and production is more or less under the control of the
farmer from sowing to harvest.

On the other hand, for the purposes of this study, non-traditional agricultural
practices tend to employ prescriptive technologies. Examples include practices that
place control of agricultural production from sowing to harvest primarily outside the
control of the farmer/family/community: e.g., obtaining seeds from corporations that

specialize in the development of “superior” seeds; utilizing manufactured chemical



27

fertilizers; using tractors that are made of and run on non-local materials; breeding
livestock through artificial insemination whereby genetic material is ordered from a
distant source and likely administered by specialists unrelated to the farmer; and
acquiring training and knowledge from specialized training institutes or government
representatives. Of course, even traditional practices have some reliance on tools, for
example, that cannot be sourced from or made by the farmer or his/her land (e.g., even if
harvesting is done by hand, the sickles probably are not made on the farm from mineral
deposits therein). Nevertheless, agricultural production (other than environmental
factors) is primarily within the traditional farmer’s control whereas non-traditional
farmers tend to rely on an ultimately global network of suppliers of genetic material,
machinery, energy and information for the majority of the production of agricultural
goods.

In the following sections, three traditional agricultural practices are described
that are related to livestock husbandry along with a discussion of ways they act as forms
of ecological disturbance and/or their effects on biological diversity. Traditional
agricultural practices such as some forms of crop cultivation or fruit production that do
not, or minimally, involve livestock are not included in the discussion. Although many
practices are common in several areas around the world, a characterization of all
regional variations of each practice is beyond the scope of this dissertation. A broad
description of each practice is provided and the discussion of the practices’ ecological
implications is based on the ways the traditions are/were implemented in eastern Finland

and other parts of northern Europe.
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Swidden Cultivation

Burning to create temporary clearings and increase soil fertility has been practiced in
many areas of the world, including France, Germany, Switzerland, Belgium, Finland,
Sweden, Russia, Estonia, India, South Africa, North America, Sri Lanka, Indonesia, the
Philippines, Japan and Korea (Brown, 1883; Brown, 1884; Froment, 1981; Otto and
Anderson, 1982; Raumolin, 1987; Jordan and Kaups, 1989; Myllyntaus et al., 2002;
Poska and Saarse, 2002). Although several different terms are used to describe such
practices (e.g., burn beating, sartage, shifting cultivation, slash and burn, svedjebruk,
etc.), the term swidden, in accordance with Raumolin (1987), is used throughout this
dissertation. In general terms, swidden cultivation is a means of both clearing and
fertilizing otherwise non-arable land. It involves felling the existing vegetation, usually
forest, then allowing the felled vegetation a period to dry sufficiently to enable it to burn
more or less thoroughly. Crops are then planted in the ash-fertilized clearing for as long
as the soil produces an adequate yield. After the last harvest, the clearing would be left
fallow and possibly grazed by livestock. Once the vegetation ultimately regenerated
back to its original condition, the cycle would begin again.

As a form of ecological disturbance in Finland, swidden agriculture had
considerable impact. Because the objective of burning was both to clear and to fertilize,
as complete a burn as possible would be desirable. The burns would affect the entire
clearing and efforts would be made to ensure a complete burn by rolling partially burned
logs towards the flames or piling and reburning the logs a second time (Soininen, 1959).
Therefore, all aboveground matter would have been exposed to the fire. If the fire was

not too intense, some plant species could regenerate vegetatively or from the release of
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fire-tolerant seeds in the seedbank (Schimmel and Granstrom, 1996) whereas other
colonizers would have to disperse from unaffected areas. When crop seeds are sown in
the first few years post-burn, swidden cultivation likely inhibits, at least in part, the
initial colonization of natural vegetation through competition with the sown vegetation;
however, no studies were found that researched post-fire competition between cultivated
plants and wild plants within swidden plots.

The intensity of burn and the pre-burn accumulation of biomass influences the
effect of swidden practices on soil characteristics. Delgado (2004) found that the
swidden fires decreased soil acidity, with an increase of pH by up to 1.3 units in a
huuhta'*-type swidden burn conducted in Koli (site “r&s B96” in this study, see
Appendix A and Table 4.1). A less pronounced increase of 0.24 pH units was detected in
the kaski-type swidden burn in the park (site “oll sab” in this study, prior to sheep
grazing). Burns of both types significantly increased calcium levels in the soil with 1.66
g/kg in non-burned sites versus 3.94 —4.33 g/kg in burned sites (Delgado, 2004).

The various forms of swidden cultivation described by Soininen (1959) differ in
the length of time between swidden cycles from as little as 15 years to as many as 50
years. Between 1450 and 1550 AD clear palynological (pollen-based) evidence in Lake
Pitkdlampi, approximately 90 km southeast of Koli (Gronlund and Asikainen, 1992)
indicates swidden cultivation using rye (Secale cereale L.) on a 30 year cycle. At
Patvinsuo National Park (approximately 50 km east of Koli) fire scars on Scots pine

(Pinus sylvestris L.) revealed fire intervals associated with swidden cultivation'’. From

' Descriptions of different types of swidden burns can be found in Chapter 4, pages 91
and 92.

' Since the fire frequencies were much higher than frequencies of natural wildfires in
other boreal forest environments, the fires are interpreted to have anthropogenic origins
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these fire scars, Lehtonen et al. (1996) found fire intervals ranging from seven to 67
years, with the greatest number of fires and shortest interval between fires occurring
from around 1770 to 1830.

Ruokolainen and Salo (2006) documented the patterns of vegetation succession
for 10 years following swidden burning and cultivation treatments in the boreal forest of
Koli National Park. Plant species richness peaked six years post-burn and remained
more or less constant in the following four years. The year of the burn and one year
post-burn, species richness of vascular plants and bryophytes was lower (19 spp and 26
spp, respectively) in the swidden plots than in the unburned control plots (42 spp). Plant
species richness was approximately equal to the unburned control plot two to four years
post-burn (+/- 2 species). Plant species richness was higher six, eight and 10 years post-
burn (68 spp, 59 spp and 60 spp, respectively) than in the unburned control plots.
Fireweed (Epilobium angustifolium L.) and raspberry (Rubus idaeus L.) were the first
two vascular plant species to colonize the post-burn plot. Epilobium angustifolium
remained the dominant species for the following six years after which a reedgrass
(Calamagrostis arundinacea [L.] Roth) dominated. The percent cover of R. idaeus
peaked in year two and gradually declined in coverage to negligible levels by year eight.
The percent cover of each of the woody species (Betula spp., Picea abies [L.] H. Karst,
Pinus sylvestris, Prunus padus L., Salix caprea L. and Sorbus aucuparia L.) remained
below 1% for the first six years, except for birch (Betula spp.), which reached 3% cover
in years six and eight. The tree species that reached the highest percent cover was P.
abies at 11% cover in year 10 of the study. The swidden sites examined in Ruokolainen

and Salo’s (2004) study had not had any grazing activity by livestock — a condition that

as intentional swidden burns or swidden fires that got out of control and escaped their
intended boundaries.
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normally would have been common when swidden cultivation was regularly practiced in
the area prior to 1930. Their results, therefore, represent only the effect of burning and
post-burn recovery and do not represent any changes that would occur as a result of
selective herbivory of livestock in the swidden cycle.

Like the periodic volcanic eruptions on Krakatau, the cyclical nature of swidden
cultivation may have served as a means of creating global habitat continuity as plots in

every stage of regeneration continued to be created.

Grazing and Haymaking

Traditionally, grazing in eastern Finland involved pasturing livestock in semi-natural
meadows, woodlands or forests. In Finland, the land is covered with snow for 90 to 210
days, with an average of 150 — 180 days of snow cover in eastern Finland (Finnish
Meteorological Institute, 2011). So harvesting winter forage for livestock is necessary.
Traditional haymaking involved harvesting vegetation from clearings using manual
labour and tools such as a sickle or scythe. In traditional techniques for making hay,
vegetation was not sown'®, fertilized or irrigated, nor had the drainage of the harvested
area been physically altered by tiling or creating ditches. The clearings used for
haymaking likely originated as swidden fields that remained in an open state as a result
of annual haying, rather than being left for woody vegetation to regenerate. Such
meadows are termed semi-natural meadows, referring to their anthropogenic origin, yet

composition of wild grasses and herbs.

'® Use of hay seed was uncommon prior to the 1890s (Marttila er al. 1999).
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Grazing and making hay are discussed together in this section because they are
linked as necessary components of livestock husbandry, their effects on vegetation are
similar and because several studies related to the traditional management of meadows
include both grazing and mowing.

Habitats created or maintained by grazing and/or haymaking are rare in Finland,
with semi-natural meadows, grazed woodlands and forest pastures each currently
representing less than 1% of their extent from the late 1800s (Luoto ef al. 2003b, Raunio
et al. 2008). As mentioned earlier, Marttila ef al. (1999) report that 27% of Finland’s
threatened plant species are in decline mainly due to the cessation of grazing or
haymaking. Of all Finland’s threatened'” species, over-growing of meadows following
cessation of grazing or hay cutting is listed as one of the threats to five (10%) vertebrate
species, 256 (34%) invertebrate species, 77 (43%) vascular plant species, 17 (12%)
cryptogram species, and 43 (11%) fungi species (Rassi ef al., 2001). Of Finland’s 111
threatened species found in “wooded pastures and meadows” in particular, 81% are
threatened at least in part by cessation of grazing or haymaking in such habitats (Rassi et
al., 2001).

As agents of anthropogenic disturbance, both haymaking and grazing result in a
reduction of above-ground biomass. In the case of haymaking, cropping occurs at a
more or less uniform height and takes place over a short period of time (1-2 days). In
contrast, grazing is a not a discrete event, though in rotational grazing practices it can be
periodic (with short periods of intense grazing followed by periods without grazing).
The greatest difference between mowing and grazing, according to Rook et al. (2004) is

a function of the behaviour of the grazing animal, which, through selective herbivory,

' Listed as Critically Endangered, Endangered or Vulnerable in the 2000 TUCN list of
Threatened Species.
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trampling and nutrient cycling, leads to structural heterogeneity of the vegetation.
Grazed swards are inconsistently distributed depending on the species (and possibly
breed) of grazer, plant palatability, the presence of any mechanisms that the plant
developed to deter herbivory, and when and how often the plant is encountered (Rook et
al., 2004; Wissman, 2006).

Haymaking or grazing can inhibit the growth or reproduction of some plants,
though some species can tolerate over 50% defoliation without any noticeable effect on
fitness (Hendrix, 1988). Some plant species may benefit from grazing; McNaughton
(1979) found that plant growth could be stimulated under moderate grazing pressure by
native wild ungulates, a phenomenon that he termed “compensatory growth”. The
removal or reduction of tall vegetation may provide improved access to sunlight for
shorter plants that are otherwise competitively disadvantaged by shading. In a six-year
experiment in upland hay meadows in the Czech Republic that contrasted intensive
grazing, intensive grazing following annual mowing, extensive grazing, extensive
grazing following annual mowing and an unmanaged control plot, species richness
increased moderately in all grazed plots (Pavlu et al., 2007). In their experiment, Pavlu
et al. (2007) found that grazing significantly reduced the percent cover of tall grasses
and tall forbs, whereas both of these groups increased significantly in percent cover in
the unmanaged control. Meanwhile, short grasses and prostrate herbs increased in
percent cover in grazed plots and were suppressed in the unmanaged control plots.

The timing of grazing or mowing may affect plant reproduction. Wissman
(2006) found that fruit production and seedling density was lower in semi-natural
meadows continuously (May to early October) grazed by steers at a density of 1.8 steers

per hectare than in comparable meadows with delayed grazing (from late July to early
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October), or with grazing occurring only every second year. The delayed grazing and bi-
annual grazing allowed a longer period for plants to mature and set seed prior to
disturbance by the cattle, favouring earlier-flowing plants. After six years of delayed
grazing, species richness was significantly higher than in continuously grazed semi-
natural meadows. Delayed grazing and allowing one fallow year for every two years of
grazing creates a possible a risk of reduced seedling germination and survival due to
increased competition with already established plants and thicker litter layer. However,
Wissman found 4-5 times greater seedling density in the delayed and biannual grazed
sites than in the continuously grazed site. Thus, Wissman (2006) concluded that the
negative effects of disturbance within continuous grazing treatments were greater than
the negative effects of increased competition among plants within the delayed grazing
treatment.

Hellstrom et al. (2006) evaluated the effects of different mowing treatments:
mowing in late June, mowing in August, mowing in August plus ground disturbance and
an untreated control. No statistical difference in species richness was found between
treatments, but abundance of some individual species was affected by the treatments:
e.g., late mowing favoured tall herbs such as Geranium sylvaticum L., while small herbs
such as Campanula rotundifolia L. increased with late mowing plus ground disturbance.
Early mowing prevented the decline of Pilosella officinarum F. W. Schultz & Sch. Bip.
[coll.], which declined in the other treatments.

When livestock consume plants and when humans harvest hay, they remove
nutrients and organic matter from pastures that would otherwise be incorporated and
recycled into the soils upon decomposition. Unidirectional nutrient flow as meadows are

harvested for hay, and as manure is collected and deposited on crop fields (rather than
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back on the hay meadows), is considered to be one of the factors that characterises some
of Finland’s most valuable meadows. The rarer meadow species appear to be adapted to
low nutrient conditions as they fare better without competition from plants that thrive in
nutrient rich conditions (Hansson and Fogelfors, 2000). These findings are consistent
with Myklestad and Setersdal’s study (2004) that found higher levels of plant species
richness in traditional meadows than in meadows that had been fertilized.

Pykéla (2003; 2005) investigated the response of mesic semi-natural meadow
vegetation in Finland to continuous long-term cattle grazing and cattle grazing resumed
only three to eight years prior to sampling. He compared these treatments with
meadows in which grazing had not occurred for over 10 years. Plant species richness
was highest in the meadows that had not had an interruption in annual grazing (252 spp,
including 50 spp exclusive to these old pastures), followed by the meadows in which
grazing recently resumed (209 spp, including 13 species exclusive to these re-
established pastures), followed by the abandoned areas (156 spp, including 19 species
exclusive to these fields) (Pykild, 2003). Forty-two plant species were positively
associated with grazing, four tall species were positively associated with abandonment
and 31 species did not differ significantly in frequency or percent cover between grazed
and abandoned treatments (Pykald, 2005).

Hellstrom et al. (2003) investigated the effects of reintroducing sheep grazing for
five years on semi-natural grassland that had been used as pastureland until 1969 and
then occasionally grazed in the 1980s. They found that grazing at a stocking rate of 15
sheep in an area of ~1.5 ha increased the average number of plant species per plot by
29.5%; however, the increase was mainly a result of the dispersal of species already

present in the community rather than the reestablishment of extirpated species from the
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seed bank or dispersal of new species from distant sources. Early flowering tall herbs
were little affected by grazing. Grazing did have a significant negative effect on late
flowering tall herbs (P < 0.001), suppressing Epilobium angustifolium and Filipendula
ulmaria [L.] Maxim. by the end of the experiment. Small herbs indicative of rich soil
(i.e., Cerastium fontanum Baumg., Geum rivale L., Ranunculus acris L., Silene dioica
[L.] Clairville, Stellaria graminea L., Trifolium pratense L. and Trollius europaeus L.)
increased in both grazed and ungrazed plots over time, but declined in the ungrazed plots
by the end of the study. Small herbs indicative of poor soil (i.e., Botrychium lunaria [L.]
Sw., Campanula rotundifolia L. and Rhinanthus minor L.) increased in the grazed plots
over time, but the increase was not significant relative to the ungrazed plots. No
significant effects of grazing were found on grasses indicative of rich soils. Grasses
indicative of poor soil, mainly Agrostis capillaris L., significantly increased in cover
with grazing (P < 0.001) over time; whereas this group decreased in the ungrazed plots
by the end of the study.

Lindborg and Eriksson (2004) compared dry, dry-to-mesic and mesic-to-wet
meadows that had been continuously grazed for at least 50 years by imported beef cattle
(Lindborg, personal communication, February 2009) with meadows of similar moisture
regimes that had historically been grazed by cattle, abandoned and then grazed again by
cattle for up to the past seven years. Species richness was consistently higher in the
continuously grazed meadows compared with those that had been abandoned and then
grazed again. They also found that time since grazing had been resumed was positively
correlated with plant species richness. Presence of trees and shrubs was also positively
associated with plant species richness, probably because trees and shrubs along with

grazing created a range of conditions suitable to a greater variety of plant species. Over
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the seven years of restoration investigated by Lindborg and Eriksson (2004), no rare or
endangered species had reappeared at any of the meadows in which grazing had resumed
after a period of abandonment.

Kotiluoto (1998) evaluated the effectiveness of thinning and mowing on
vegetation in the SW Archipelago National Park, Finland, where grazing occurred in all
treatment areas. Her research revealed that all three treatments (grazing, mowing and
thinning of woody plants) combined was most effective at restoring richness and cover
of herbs and grasses; however, these effects in the absence of grazing could not be
ascertained.

Hansson and Fogelfors (2000) evaluated the effects of burning, grazing,
mechanical and chemical removal of woody vegetation, mowing once per year and
mowing once every three years on semi-natural grasslands in Sweden, each as separate
treatments over a 15-year period. They found that annual mowing significantly
increased species richness of the site over the 15-year period. Continuous grazing and
mowing every three years resulted in relatively stable levels of species richness over the
treatment period, each with slightly fewer species in the final year of the study than in
the annually mowed plots. The remaining treatments all resulted in significantly
lowered plant diversity over the 15-year period with final levels of plant species richness

lower than in the annually mowed and continuously grazed plots.
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The Role of Heritage Breeds in Traditional Agriculture

With the exception of Hellstrom et al.’s (2003) study, which likely involved Finnsheep
grazing'®, none of the studies cited in the above section on grazing and haymaking
involved heritage breeds of livestock. Little research has been conducted to ascertain
whether grazing by heritage breeds in particular has any ecological benefit over grazing
by more conventional imported breeds. The fact that the breed (e.g. Tamm, 1956;
Hansson and Fogelfors, 2000; Krahulec ef al., 2001; Hellstrom et al., 2003; Pykaila,
2005; Wissman, 2006; Pavlu et al., 2007) and sometimes the species (e.g. Lindborg and
Eriksson, 2004) of grazing animal escapes mention in some published research findings
about the effects of grazing suggests that the authors of such papers attribute little
consequence to the type of animal grazing on the phenomena studied. These factors
though, do warrant attention, as discussed below.

Rook et al. (2004) highlight many anecdotal statements from the literature that
suggest that heritage breeds are better suited for use in nature restoration programs, but
point to the need to substantiate such claims with sound research. Results from the few
studies that have compared grazing effects of heritage versus imported, mainstream
breeds indicate that biodiversity is not affected by breed origin. Recent studies (Rook et
al., 2004; Scimone et al., 2007; Wallis De Vries et al., 2007) found no difference in
biodiversity between sites grazed by conventional versus traditional breeds of cattle and
sheep when stocked at similar densities. However, one of the cattle breeds classified as

“traditional” in these studies was actually a recently developed crossbreed between an

'8 The authors did not specify the breed of sheep involved, but because Finnsheep are
the most common breed of sheep in Finland, this assumption is made.
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exotic breed and a heritage breed. In addition, one pair of conventional and traditional
breeds of cattle in the study originated from nearly the same area, which suggests that
both may have been well adapted to the local conditions to begin with. Overall, these
studies, although involving breeds in four different countries over three years, may have
failed to detect differences between breeds that could not be captured by their
experimental design (e.g., only summer grazing was observed), or the differences were
more subtle and may require longer observation periods to detect.

Jauregui et al. (2008) also did not find any significant differences in plant
species richness or diversity, nor in grasshopper density, between heather-gorse
shrubland sites grazed by heritage goats versus sites grazed by imported goats (both at
high stocking densities). However, they did find that grazing by the heritage breed over
three years resulted in significantly greater structural heterogeneity with decreased shrub
cover and increased dead matter compared with grazing by the imported breed over the
same time period.

The context of swidden agriculture and wooded areas associated with grazing in
particular may point to ways in which heritage breeds of livestock in eastern Finland are
uniquely adapted versus imported breeds. Both the Eastern Finncattle and Finnsheep are
reputedly well adapted to extensive conditions and have a propensity to browse woody
vegetation in addition to grazing herbs and grasses. It is possible, then, that they play a
significant role in altering succession patterns in burned swidden clearings and in areas

used as forest pastures.
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INSEPARABILITY OF HUMANS AND NATURE

A final concept that underlies an ecosystem approach to the management of protected
areas is the notion that anthropogenic and natural elements of ecosystems cannot always
be easily disentangled from one another. In fact, rather than describing natural and
anthropogenic effects as exclusive, dichotomous categories, some authors suggest that
they form two ends of a continuum that range from strictly human—caused effects,
through effects of both human and natural origin, and finally to outcomes caused strictly
by natural forces (Melnick, 1996; Dale et al., 1998; Perera and Buse, 2004).
Ecologically, anthropogenic and natural forces can have similar effects, as described
earlier in this chapter, and when their impacts are different from one anther, it is not
necessarily the case that anthropogenic elements of landscapes are ecologically
detrimental (Dale et al., 1998). It is also the case that past management actions have
effectively eliminated some natural forms of disturbance to the point that human
intervention may be necessary to maintain or reinitiate natural-like disturbance regimes
(e.g., the use of prescribed burns in protected areas surrounded by lands in which natural
fires are actively suppressed).

Furthermore, support from the public, especially from those living in and around
protected areas, is vital to the success of conservation initiatives. Though ideally
informed by scientific knowledge, human values ultimately drive decision-making in the
management of natural resources (Grumbine, 1994; Grumbine, 1997). Consequently,
protected area managers must not only consider the ecological consequences of
management decisions, they must also consider the impacts of such decisions on human

stakeholders. Many such stakeholders own or utilize land within or adjacent to
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protected area boundaries and are personally affected by decisions that dictate how they
may utilize such lands. So while there may be strong ecological rationales for
encouraging traditional forms of agriculture and restricting non-traditional agricultural
practices, the economic and social well-being of local citizens must be considered by
managers of protected areas. Beresford and Phillips (2000) state “whereas protected
areas were once planned against people, now it is recognised that they need to be

planned with local people, and often for and by them as well” (p. 19).

ANTICIPATED SIGNIFICANCE OF THIS WORK

Much has been made of the role of protected areas in conserving plant genetic resources
of interest for food and medicine (Prescott-Allen and Prescott-Allen, 1983; Oldfield and
Alcorn, 1987; Guzman and Iltis, 1991; Vaughan and Chang, 1992; Nabhan et al., 1998;
Nabhan and Tuxill, 2001; Phillips, 2002; Stolton et al., 2006; Argumedo, 2008; Bassols
Isamat et al., 2008; Nozawa et al., 2008; Sarmiento, 2008). However, the contribution
of protected areas to the conservation of domesticated animal genetic resources has
received relatively little attention until recently (Henson, 1992; Woelders et al., 2006;
Bassi and Tache, 2008; Cole and Phillips, 2008; Ivanov, 2008; Pokorny, 2008;
Rosenthal, 2008). Previous attempts to describe the role of parks in conserving the
diversity of livestock breeds generally focussed on no more than seven examples
(Maijala, 1987; Henson, 1992; Delescaille, 2002; Harrington, 2002; Gugic, 2008), a
single country (Audiot, 1983; Matzon, 1986; Audiot, 1995; Audiot ef al., 2005) or one
region (Lauvergne, 1980). While the global review in Chapter 2 of this dissertation is by

no means an exhaustive account of every protected area that allows or promotes the use



42

of heritage and/or at-risk breeds within its boundaries, it is, to the author’s knowledge,
the most comprehensive attempt thus far to list and characterize the locations and ways
in which heritage and/or at-risk breeds of livestock are used in protected areas.

Further, the case study of heritage sheep and cattle grazing in Koli National Park
in Chapter 4 will add to the few studies addressing the gap in knowledge relating to the
use of grazing as a vegetation management tool for disturbance-dependent meadows and
woodlands when compared with other vegetation management options. The emphasis
on the use of heritage breeds for this purpose provides much needed information for
decision-makers, especially given increased interest in conserving heritage breeds within
protected areas. The use of historic ecology as a framework for the case study will
inform decision-making for the management of current and future landscapes — what
Swetnam et al. (1999) term Applied Historical Ecology. Such an approach is advocated
by Hellberg et al. (2003), for example, to avoid oversimplifying and incorrectly
interpreting reference conditions for the ecological management of vegetation.

In addition, the use of traditional knowledge held by local farmers in Chapter 3
to provide context to field studies is an under-used approach (Riley, 2004), especially in
developed countries and when involving non-aboriginal informants. Finally, this
research will be the first attempt to describe and analyse the role of heritage livestock
grazing as a form of vegetation management within the context of restoring traditional

swidden agriculture in the boreal forest.
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SUMMARY AND OVERVIEW OF CHAPTERS TO FOLLOW

This introductory chapter highlighted the problem that the discontinuation of traditional
agricultural practices has led both to the loss of many heritage breeds of livestock and to
the decline in disturbance-dependent semi-natural habitats. The resumption of these
practices could help reverse such losses and protected areas may be a good place to do
so. This dissertation examines how protected areas can benefit from, and contribute to,
the conservation of heritage breeds of livestock through an examination of the extent and
nature of their use in protected areas world-wide, as well as through an in-depth case
study of the Koli National Park in eastern Finland where heritage cattle and sheep are
used to restore and maintain disturbance-dependent habitats within a boreal forest
landscape. Key concepts of ecological diversity, the contribution of natural and
anthropogenic disturbance to ecological diversity, traditional agricultural practices as
forms of disturbance, and the characteristics of heritage breeds of livestock as potentially
unique elements of disturbance were discussed in this chapter. Chapter 2 presents the
broad review of the use of heritage and/or at-risk breeds in protected areas worldwide.
Chapters 3 and 4 contain the results from the case study. Chapter 3 focuses on the
assessment of current versus historic agricultural practices in the case study area.
Chapter 4 presents the analysis of the effects of grazing by heritage Finnsheep and to a
lesser extent heritage Eastern Finncattle, and other forms of vegetation management
related to traditional agricultural practices at Koli National Park. Chapter 5 concludes
with a summary of the nature of the problem addressed through this research. Key
findings and implications of these findings for future directions in protected area

management and suggestions further research are also included in Chapter 5.



CHAPTER 2: GLOBAL OVERVIEW OF THE ROLE OF HERITAGE LIVESTOCK
IN PROTECTED AREAS"

INTRODUCTION

To understand the extent to which heritage breeds are currently conserved through and
used in protected areas worldwide, a content analysis of documents related to the
conservation of global domestic animal diversity was undertaken. The content analysis
was supplemented with a review of literature specifically focussed on protected areas in
which heritage breeds exist. The content analysis of 167 country reports submitted for
the FAQ’s State of the World’s Animal Genetic Resources for Food and Agriculture
initiative was used as a starting point to determine the extent to which protected areas
are recognized as means of conserving domestic animal diversity. For countries where
protected areas were reported to help conserve the diversity of domesticated animals,
additional details were sought from a review of related literature. This overview was not
exhaustive, and no-doubt under-represents the actual number of cases in which heritage
breeds are used within protected areas; however, it does represent a comprehensive
overview of the current information. Results of the content analysis and themes deriving
from an extended review of literature are presented. A discussion of the trends revealed
by the content analysis and additional literature summarizes the various ways in which

protected areas and heritage breeds of livestock can coexist. Finally, recommendations

' The majority of this chapter has been published as Rosenthal, J. S. (2010) A review of
the role of protected areas in conserving global domestic animal diversity. Animal
Genetic Resources 47, 101-114.
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are provided for future research that could lead to a more exhaustive assessment of the

extent to which heritage breeds are conserved within protected areas.

METHODS

This component of the study was designed to assess the extent to which national bodies
recognize that parks and protected areas may serve as suitable sites to conserve domestic
animal diversity. Specific examples of how such areas are utilized for this purpose are
reviewed in an attempt to characterise the various roles of protected areas in the
conservation of heritage breeds and/or rare breeds of livestock.

In 2001, the FAO invited 188 countries to participate in the preparation of the first
report on the state of the world’s animal genetic resources (AnGR) by preparing an
assessment of their national animal genetic resources by the end of 2005. Guidelines
and training were provided by the FAO in an attempt to standardize the content of each
country’s report as much as possible. The objectives of the country reports were:

“a) to analyze and report on the state of AnGR, on the status and trends of these
resources, and on their current and potential contribution to food, agriculture and
rural development; b) to assess the state of the country’s capacity to manage these
essential resources, in order to determine priorities for future capacity building;
and c) to identify the national priorities for action in the field of sustainable
conservation and utilization of AnGR and related requirements for international
co-operation” (FAO, 2001, p.8).
Information on the role of protected areas in conserving domestic animal diversity was
not explicitly solicited in the FAO guidelines (FAO, 2001).
In January 2008, reports from 169 countries were available on-line from FAO’s

Domestic Animal Diversity Information System (DAD-IS) (FAO, 2008). Of those

reports, 119 were available in English, 28 in French and 20 in Spanish. Some reports
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were submitted in English or French, as well as in an additional language. One report
was submitted only in Italian and another only in Portuguese. Because translations could
not be obtained, these two reports were excluded from the analysis. Thus, the 167
reports in English, French, or Spanish were reviewed for terms relating to protected
areas.

Using the search functions of Adobe Reader version 8.1.0 or Preview version
3.0.8, case insensitive searches were conducted for the following terms in English:
Natur*, *Reserv*, Protect®, Park; in French: Natur*, *Réserv*, Prot*, Parc, Aire; or in
Spanish: Natur*, *Reserv*, Prote*, Parque. Asterisks indicate that search terms were
structured to allow for variations, mainly in suffixes, of relevant words (e.g., searching
for “reserv”’ could return terms such as reserve, preserve, preservation area, etc.). The
term “conservation” and its equivalent in French and Spanish were not used in the
searches because of the frequency of their use in the body of the documents in relation to
the conservation of animal genetic resources, rather than in the context of environmental
conservation.

For the purposes of this analysis, a protected area is defined according to the
IUCN definition (Dudley, 2008) and includes nature reserves, national parks, world
heritage sites (natural), UNESCO biosphere reserves, etc. Farm parks (i.e., individual
farms established to demonstrate breeds and/or farming practices) were not included in
this analysis. In order to verify whether any terms relevant to protected areas were
missed in the content analysis using computer software, 10% of the documents in each
language (12 English, 3 French and 2 Spanish) were read in their entirety. No additional

relevant cases were found from these complete reviews.
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The country reports that included any of the searched terms were examined to
determine the context in which the term was used. The country reports that mentioned
protected areas were then categorized as: 1) currently including animal genetic resources
within protected areas; or 2) advocating the involvement of protected areas in animal
genetic resource conservation. Each case was further classified as: a) referring to
domesticated livestock; and/or b) referring to wild forms of animal genetic resources.
Sub-themes were coded in each case where heritage and/or at-risk breeds were reported
within protected areas. Sub-themes included information such as whether the breeds
were actively conserved (e.g., breeding programs were initiated or supported by the
protected areas) or passively conserved (e.g., the breeds were simply allowed within the
protected area boundary, but no actions were taken to encourage their use or
reproduction) and whether the breeds were described as contributing to protected area
objectives (e.g., by contributing to ecological restoration efforts, promoting tourism,
etc.).

The results from the analysis of the country reports served as a starting point
from which an additional literature review of scholarly publications and technical reports
was conducted to obtain further information on the ways in which protected areas
contributed to the conservation of domestic animal diversity and, conversely, on the
ecological and socio-economic benefits offered by the breeds to the protected areas. The
analysis was limited to initiatives involving heritage breeds but also considered
programs involving imported breeds that are at risk of extinction according to the DAD-
IS. The information from this additional literature review was used to elaborate on
circumstances in which the country reports indicated some use of heritage breeds and/or

at-risk imported breeds within protected areas, though full details on the nature of this
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use were not provided in the country reports. This literature review led to the discovery
of some documents that indicated heritage breeds and/or at-risk imported breeds were
used in ways or places not mentioned in the country reports; however, literature was
only explicitly sought to obtain further information about the cases mentioned in the
country reports. Except in regard to Benin and Croatia, no attempt was made to directly
obtain further information from protected area personnel or national coordinators for
animal genetic resources.

Themes from the content analysis of FAO country reports and supplementary
documentation emerged inductively and the data were cyclically reanalysed and coded
for common themes and trends. The themes were analysed both quantitatively (e.g., the
number and proportion of reports in which a particular theme was expressed) and
qualitatively (e.g., the context in which the theme was characterized, such as whether the
breed was actively or passively conserved within the country’s protected areas, whether
livestock grazing was deemed compatible with or incompatible with protected area
objectives, etc.). Data were coded manually and entered into a MS Excel spreadsheet in
which each report was listed in a separate row and each theme was listed as separate
column. A “1” was entered in a cell to indicate that a report for a particular country
(row) did comment on a particular theme of interest (column). Simple totals of the
numbers of reports expressing each theme were calculated for each column. Quantities
were based solely on whether or not the theme was mentioned in the report (presence/
absence) rather than the amount or proportion of text within each report discussing each
theme (Forbes, 2000). The exact wording of the relevant text was copied in adjacent
cells to enable quick reference to the context in which the themes were expressed in each

report. When additional information was obtained about each country’s initiatives
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involving heritage breeds and/or at-risk imported breeds in protected areas through the
review of supplementary scholarly and technical literature, these data were also analysed

for congruence with the country reports.

RESULTS

Sixty-one (37%) of the 167 State of the World’s Animal Genetic Resources Country
Reports that were analyzed mentioned protected areas, at least in relation to conservation
of biodiversity in general (Table 2.1). One third of the reports mentioning protected
areas (21 countries) referred to protected areas specifically as means to conserve wild
relatives of domesticated animals and/or wild game species. Sixteen reports (10% of the
country reports analysed) simply mentioned protected areas as a means to conserve
biological diversity in general, but were not clear whether they were referring only to
wild animal species or also to domesticated species. Three countries (Peru, Philippines,
Swaziland) suggested that the presence of domesticated animals served as tourist
attractions in protected areas. Two reports (Chad, Burkina Faso) simply indicated that
livestock existed in protected areas.

Only 15 country reports (9%) revealed that the use of some forms of domestic
animal diversity was actively encouraged through programs involving protected areas.
Two of these countries (Japan and the Republic of Korea) designated some at-risk
breeds as natural monuments, which afforded the animals and their habitats protection.
Benin reported that one nature park was involved in the conservation and development

of the Somba cattle, a heritage breed, though no further details about the nature of the
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Table 2.1 Contexts in which protected areas were mentioned in country reports.

Country General Wild Domestic Bees Identified Nature
Biodiversity Animals Animals Potential® Conservation
Algeria X X
Australia x (feral)
Barbados X
Belarus X
Belgium X X
Benin X
Bhutan X
Bolivia X
Burkina Faso X
Cameroon X X
Canada X
Chad
Chile
China
Columbia
Croatia X
Cyprus X
Denmark X X X
Djibouti X
Ecuador X
El Salvador X X
Equatorial Guinea X
France X X
Gabon X
Germany X X
Ghana X
Greece X
Guinea Bissau
Haiti X
Hungary X X
Ireland
Japan X
Kenya X
Malawi X
Malaysia X X
Nepal X
The Netherlands X X
Nigeria X
Pakistan
Paraguay
Peru
Philippines
Poland
Republic of Korea
Romania
Saint Kitts & Nevis X
Sao Tome e Principe X
Serbia & Montenegro X X X
Sierra Leone X
South Africa X
Spain X X
Sri Lanka x (feral)
Suriname X
Swaziland X
Sweden X X
Tajikistan x & “Yo wild” X
Tanzania X X
United Kingdom X X X
Uruguay X
Venezuela X
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2 The column “identified potential” indicates that the potential for protected areas to contribute to the conservation of AnGR was
identified in the country report, but no indication was given that any initiatives were actually underway.
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conservation activities were provided nor could be obtained from the Benin AnGR
country coordinator. Poland reported that the Konik horse (Equus ferus f. caballus) is
maintained in forest reserves. In Ecuador, the husbandry of domestic camelids is
encouraged both in and around Cotopaxi National Park. The Nepalese country report
indicated that the nearly-extinct, heritage Bampudke pig is found in and around the
Chitwan and Bardia National Parks, and called for the creation of a breed conservation
plan to be developed in partnership with the protected area authority. In France, Parc
Interregional du Marais Poitevin was noted to provide assistance to breeders of seven
breeds of at-risk livestock. The French report stated that the French Federation of
Regional Natural Parks also initiated a network of stakeholders to exchange knowledge
and encourage collaboration for maintaining protected areas through extensive grazing,
particularly with heritage breeds. Priorities in Malaysia included showcasing in situ
conservation efforts in a park specific<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>