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Abstract: The Faroese horse, an endangered indigenous horse breed, is a part of the cultural and societal heritage of the
Faroe Islands. Population history describes a severe bottleneck, prompting for quantification of the genetic diversity (level
of inbreeding, probability of gene origin, effective population size) and assessment of sustainable conservation potential
(Optimum Contribution Selection, OCS) of the Faroese horse population. The pedigree completeness (PCI) of the Faroese
horse is adequate for a realistic estimation of the level of inbreeding (PCI5 = 0.96). In concordance with the known
population history, the average inbreeding is exceptionally high; in the last cohort, it was equal to 26.8%. An estimate of
the effective population size, based on individual increase in inbreeding and coancestry, accounting for the whole population
history, was eight. OCS offers a tool to understand and control the increase in the average relationships in the population.
Within a fixed number of matings, the repetitive use of stallions resulted in the lowest level of average relationships.
Successful follow-up of mating schemes planned together with a holistic assessment of the suitability of an individual as
a breeding candidate, will minimize the increase in inbreeding in future generations and maximize the possibility to increase

the census size of the Faroese horse population.
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Introduction

The Faroese horse (Fgroyska rossid in Faroese) rep-
resents an important part of the agricultural history
and cultural integrity of the Faroe Islands. Accord-
ing to the Domestic Animal Diversity Information Sys-
tem (DAD-IS) of the Food and Agriculture Organiza-
tion of the UN (FAO), the breed status is defined as
critical and at risk. The history of the Faroese horse
is not well documented and there is ambiguous evi-
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dence of the origin of the Faroese horse. Most likely
the Faroese horse descended from Scandinavian and/or
Celtic horse breeds brought to the Faroe Islands by set-
tlers in 500-800 CE (Bjgrk, 1984; Joensen, 2019). In
written sources, the Faroese horse and its use are first
described in the 1600s (Bjgrk, 1984; Joensen, 2019).
Despite their small size, the Faroese horses were tradi-
tionally used for carrying heavy loads, only seldom used
for riding, and never as draught horses as there were
no suitable roads for that (Bjerk, 1984). Horses were
only brought to the villages when they were needed as a
working force to carry manure to the fields, peat to the
houses or during the harvest of hay and grain (Bjork,
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1984). Outside of these periods of gruelling work, horses
were kept free ranging without supplemental feed all
year round. Consequently, the Faroese horse developed
into a small (115-125cm at withers), strong, resilient
horse well adapted to the demanding climate, terrain
and vegetation of the Faroe Islands. At its highest, the
population size of Faroese horses has been approxi-
mately 800 individuals (Bjgrk, 1984).

In the late 19th century, a shift of labour from agri-
culture to fisheries and the mechanization of agriculture
decreased the importance of horses as working power
for agriculture. At the same time, the Faroese horse
became a valuable export commodity; a large number
of Faroese horses were exported to the British Isles as
pit ponies for the coal mining industry (Bjgrk, 1984;
Joensen, 2019). The need for pit ponies was increased
when the use of women and children as workforce in
the mines was made illegal. The reduced population
size and decreased interest in pure Faroese horses set
off demand for the importation of foreign breeds to
the Faroe Islands. Consequently, Norwegian Fjord horses
and Icelandic horses were imported and interbred with
Faroese horses. Crossbreeding increased the height at
withers (125-132cm) and improved the working abil-
ity of the horse, but had a deteriorating effect on the
overwintering ability (Bjork, 1984). Although the doc-
umentation of the population management is deficient,
heavy restrictions on stallion use during the 1930s when
foreign breeds were strongly favoured, are described in
literature (Bjgrk, 1984). By the 1960s, the Faroese horse
population was close to extinction with only five individ-
uals alive.

Currently, a small population of Faroese horses is
maintained on the Faroe Islands by hobby breeders.
Today, this unique breed is used for recreational
purposes and tourism. The current population stems
from a few horses born between the 1940s and 1960s.
In 1978, the organization Felagi® Foroysk Ross
was established to  bring  together  people
dedicated to conserving this native breed. The
genetic variation in the Faroese horse population
using 12 microsatellite markers was earlier assessed
by Mikko et al (2004). As expected, the population
had low genetic variation but did not show any
apparent signs of inbreeding. In recent years, the
interest in the sustainable conservation of Faroese
horses has greatly increased. Given the traditional
knowledge of the population history, and due to the
limited success in increasing the population size, there
is a need for a knowledge-based management plan for
this unique horse breed.

Genetic diversity describes the range of different traits
inherited in a population. Genetic diversity is a prerequi-
site for selective breeding and critical for a population’s
adaptation potential in changing environments. Endan-
gered local breeds typically have small census sizes
and low genetic diversity. Consequently, minimization
of the rate of inbreeding is imperative for the sustain-
able conservation of these breeds. Optimum Contribu-
tion Selection (OCS) is a method that enables maximiza-

tion of the selected parents’ genetic level and simulta-
neously constrains their average coancestry at a desired
level (Meuwissen, 1997; Henryon et al, 2015). OCS is
used in many conservation programmes, and for exam-
ple, suggested by Nielsen and Kargo (2020) as part of
the conservation strategy to save the endangered Jut-
land horse.

Our hypothesis was that the Faroese horse expresses
extremely low genetic diversity and high levels of
inbreeding, and that further rapid increase in inbreeding
can be circumvented by using OCS. To test this
hypothesis, we conducted a pedigree analysis of
the Faroese horse population to assess the level of
genetic diversity. Effective population size (N.), the key
parameter for describing genetic diversity in animal
populations, was estimated with several methods.
Additionally, we used OCS to investigate the possibilities
for sustainable management of this horse breed. Based
on these results, management recommendations were
drafted.

Materials and methods

Data

Pedigree data, comprising horses born between 1917
and 2016, were obtained from the Felagid Foroysk
Ross. Out of the 178 individuals, 87 were males
and 91 females.

In the 1960s the population of Faroese horses expe-
rienced a severe bottleneck with only five individuals
alive (Figure 1). These were one stallion born in 1962
and four mares born in 1946, 1952, 1956 and 1958.
One of the mares is the dam of two of the other dams,
both being a result of a sire—~daughter mating. One of the
mares alive in the 1960s is unrelated to the other four
individuals. The number of horses born per year is pre-
sented in Figure 2. A very low number of foals were born
yearly until the recent years when invigorated national
efforts for the sustainable conservation of the Faroese
horse have resulted in increased population size (Fig-
ure 2). Between 2000 and 2016, a total of 92 foals were
born, out of which 66 were alive at the time of the study
(December 2016). It is worth mentioning that additional
25 foals have been born between 2017 and August 2019.

Statistical methods

Population analyses

Pedigree completeness, level of inbreeding and addi-
tive genetic relationships were calculated using EVA
2.1 (Berg et al, 2006; Henryon et al, 2015). Two birth
years were combined into biannual cohorts from the
year 1991 and onwards due to the low number of foals
born per year. Estimates of effective population size and
parameters derived from the probabilities of gene origin
were obtained by ENDOG v.4.8 (Gutiérrez and Goyache,
2005). More specifically, different methods were used to
derive AF and thereafter effective population was com-
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Figure 1. Pedigree for animals in the bottleneck. Stallions are
marked as squares and mares as circles. Symbols with green
filling are the five individuals alive in the 1960s.

puted as N, = 51, using the same estimators of rate of
inbreeding as in a previous study on Norwegian Lunde-
hund (Kettunen et al, 2017).

In short, three regression coefficients of the individual
inbreeding coefficients on the number (method identifi-
cation in parentheses) of i) complete generations (Ia),
ii) maximum number of generations (Ib) and ii) equiv-
alent generations (Ic) traced back to founders for each
individual, were computed to give information on the
lower, upper and ’real’ limits of N, = 5. Further, two
regression methods were used to approximate A F'; first,
the regression coefficient of the individual inbreeding
coefficients on birth years (II), and second the regres-
sion coefficient of the inbreeding coefficients regressed
on the number of equivalent generations (IV). The aver-
age generation interval (Gutiérrez et al, 2003) was used
to define the increase in inbreeding between two gener-
ations. In two other methods values of log(1 — F;) were
regressed either on birth years (IIla) or complete gener-
ation equivalents (IIIb) (Pérez-Enciso, 1995). Addition-
ally, individual increases in inbreeding (V) (Gutiérrez

et al, 2008, 2009) and increase in coancestry (VI) for
all pairs of individuals in the reference population (Cer-
vantes et al, 2011) were used for estimation of N,
and the standard error of the estimated N,. Additional
details of the methods used are presented in Kettunen
et al (2017) and references therein.

Parameters derived from the probabilities of gene
origin, that is the effective number of founders (f.),
ancestors (f,), non-founders (f,,.) and the founder
genome equivalent (f;.) were used to describe the
genetic variability in the Faroese horse population. The
definition and calculation of these parameters can be
found in literature (Lacy, 1989, 1995; Boichard et al,
1997; Caballero and Toro, 2000). These parameters
were used to calculate the degree of genetic diversity
relative to the base accounting for loss of diversity due to
unequal founder contribution, bottlenecks and genetic
drift (Kettunen et al, 2017). Parameters f., f, and f,.
were obtained from ENDOG whereas f,. was calculated

as -, where o was the average coancestry of all living
20
individuals (Caballero and Toro, 2000).

Optimum contribution selection

EVA 2.1 software was used for the OCS analyses (Berg
et al, 2006; Henryon et al, 2015). Horses born between
1995 and 2014 were considered breeding candidates.
Individuals with known health or reproductive problems
were excluded as breeding candidates prior to OCS
analyses. This resulted in a total of 24 males and
28 females being available for breeding. Genetic
contributions were optimized for 6 to 12 matings,
constraining the number of matings allowed for
each stallion from 1 to 4. Genetic contributions
were optimized using default algorithm parameters
(Supplemental data) with full penalty on average
relationships; this equals zero weight on genetic
merit with all focus on minimization of the average
relationships.

Results and discussion

Pedigree completeness and inbreeding

Pedigree completeness (MacCluer et al, 1983) was
computed three (PCI3), five (PCI5) and seven (PCI7)
generations back (Figure 3). For the foals born in
2016, PCI3, PCI5 and PCI7 were 1.0, 0.96 and
0.83, respectively. PCI is essentially a measure of the
proportion of known ancestral contributions that could
contribute to inbreeding. Consequently, low population
level PCI will result in underestimation of the level of
inbreeding and overestimation of the level of genetic
diversity, as unknown relationships are treated as
unrelatedness. Giontella et al (2019) reported PCI of
90% and 70% for the third and fifth parental generation
of the indigenous Maremmano horse breed, respectively.
PCIs for three different reference populations of
Hokkaido native horses were reported in Onogi et al
(2017). Estimates for the last reference population
(2006-2015) were identical to those for Faroese horses.
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Figure 2. Number of individuals per birth year between 1917-2016.

The pedigree completeness of the tiny pedigree of the
Faroese horse is adequate for a realistic estimation of
the level of inbreeding.

The average co-ancestry and inbreeding in the last
cohort in this study (foals born in 2016) were 32.7% and
26.8%, respectively. As the number of breeding animals
was very limited, the use of very old individuals for
breeding was common. For individuals born in 1980
and onwards the average age of dams was 11.7 years
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Figure 3. Pedigree completeness three (PCI3), five (PCI5) and
seven (PCI7) generations back over birth years.

and sires 9.8 years, resulting in an average generation
interval of 10.7 years. A total of 22 matings in the
whole pedigree were between half-sibs (12.4%), 3
between full-sibs (1.7%) and 15 (8.4%) between parent
and offspring. The average inbreeding over birth years
fluctuated, and inbreeding in some birth years was
governed by one or very few individuals (Figure 4). The
individual inbreeding coefficients in the total pedigree
(excluding founders and half-founders) varied between
0.8 and 41.3%.

Sire-daughter mating between the same two individ-
uals resulted in highly inbred individuals born in 1956
and 1958. There was a rapid increase in the level of
inbreeding during the 1970s. This was a consequence
of the bottleneck in the 1960s, when only five indi-
viduals were alive. From 1980 onwards, the increase
in inbreeding was moderate (Figure 4), with excep-
tion of the year 1990 (2004), where only one (two)
foal(s) was born with a very high inbreeding coeffi-
cient. The overall average inbreeding was 21.9%, with
89.9% inbred animals. A total of 48.2% individuals
have inbreeding coefficient corresponding to half-sib to
full-sib mating, and 11.3% of the horses had inbreed-
ing coefficients above 30%. Average inbreeding of the
Faroese horse is much higher than that reported for dif-
ferent horse breeds in literature; average inbreeding in
native horse populations is typically below 10% (Gan-
dini et al, 1992; Sairanen et al, 2009; Duru, 2017;
Onogi et al, 2017; Giontella et al, 2019; Mancin et al,
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2020; Perdomo-Gonzalez et al, 2020; Poyato-Bonilla
et al, 2020). Slightly higher pedigree-based inbreeding
coefficients have been reported for Old Kladruber horse,
Warmblood trotter and Gotland Russ (Vostrd-Vydrova
et al, 2016; Kvist et al, 2019). Similarly to the Faroese
horse population, extremely high inbreeding (32.5%)
has been reported in a small population of the endan-
gered Sorraia horse (Luis et al, 2007).

Average coancestry among parents of a cohort
expresses the expected level of inbreeding of the
progeny that results from random mating. The realized
inbreeding of the progeny in Faroese horses is slightly
lower than the expected inbreeding. This indicates that,
despite the high relatedness between available breeding
candidates, breeders have mated individuals less related
than expected with random mating (Figure 4). This said,
the same phenomenon could arise if matings resulting in
highly inbred progeny are partly unsuccessful, e.g. due
to lethal allele combinations, and consequently fewer
offspring would be born from these matings.

Although no apparent signs of inbreeding in the
Faroese horse were found in Mikko et al (2004), it
is expected that matings resulting in extremely high
inbreeding are not always successful. Adverse effects of
inbreeding on reproduction have been documented in
literature. Results from Sairanen et al (2009) confirmed
that intense inbreeding as well as the age of both mare
and stallion, have an adverse effect on foaling rate.
Reproductive problems, such as retained placenta and
reduced sperm motility have been reported in Friesian
horses and Shetland ponies with inbreeding above 7%
and 2%, respectively (Onogi et al (2017) and references
therein). Although the population size of Faroese horses
has increased during the past three decades, some
mares had repeated fertility problems (Joensen, 2019).
These mares repeatedly experienced miscarriages, and
repeatedly remained empty despite successful mating. A
recent study on the Faroese horse concluded that 30%
of the mares are infected by equine endometritis, yet
infection status was not fully coherent with the fertility
status of the mares (Joensen, 2019). The magnitude of
inbreeding depression on the Faroese horse reproduction
has not been documented. That said, given the generally
high level of relatedness of the population, mating of
highly related individuals should be avoided.

Genetic contributions of founders and
ancestors

The base population, defined as the individuals with one
or more unknown parents, consisted of ten individuals.
The actual base population, where an animal with one
unknown parent was defined as a half-founder, consisted
of eight animals. The contribution of the ten founder
individuals to the last recorded cohort of 2016 varied
between 3.0-12.3%. The highest genetic contribution
of an ancestor to the most recent cohort was 48.5%
from the only living stallion in the 1960s bottleneck
(Figure 1). The second-largest genetic contribution of
37.1% was from its son born in 1972. Only one
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Figure 4. Average observed and expected inbreeding and
deviation from random mating (DevF) between birth years
1980 and 2016.

of the mares alive during the 1960s was unrelated,
and contributed 24.6% to the 2016 cohort. The three
remaining mares alive during the bottleneck were sired
by one sire only; its genetic contribution to the latest
cohort was 22.3%. The genetic contributions of the dam
and its two daughters were 15.2%, 16.3% and 7.0%,
respectively. Only two ancestral individuals accounted
for 50% of the variation in the population with known
parents. The genetic contribution of the ancestors sums
up to more than 100% as the genetic contributions in
this extremely small pedigree are highly dependent.

Genetic diversity and effective population
size

Effective number of founders (f.), ancestors (f,), non-
founders (f,.) and genomic equivalents (f,.) were 9,
3, 1.7 and 1.4, respectively, with reference population
of all animals with both parents known. Parameter
f. is defined a s t he n umber o f e qually contributing

founders that would result in the genetic diversity of
the population under study. It only accounts for the
loss in genetic variability due to unequal contribution
of founders (Lacy, 1989), thus it is not very useful for
assessing genetic diversity. Parameter f, is defined as the
minimum number of ancestors explaining the complete
genetic diversity of the population, and accounts
for potential bottlenecks in the pedigree (Boichard
et al, 1997). The amount of genetic drift since the
foundation of the population is reflected by f,,.. Finally,
f,e represents the cumulative loss of genetic diversity
since the base population and directly relates to
N. (Lacy, 1989, 1995; Caballero and Toro, 2000).

We used probability of gene origin parameters to
derive genetic diversity measures to estimate the degree
of genetic diversity relative to the base accounting for
loss of diversity due to unequal founder contribution,
bottlenecks and genetic drift. The total loss of genetic
diversity relative to the base population was 35.8%
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(GD =1 — ﬁ = 0.642) (Lacy, 1995; Caballero and

Toro, 2000). Proportionally, 84.5% of this loss could
be allocated to bottlenecks and random genetic drift

a- ffi ). Consequently, 5.6% of the genetic diversity

relative to the base (GD* =1 — % = 0.944) was lost
due to unequal founder contribution (15.5% of the total
diversity loss) (Lacy, 1995).

In literature, estimates of parameters of gene origin
are frequently used to describe the genetic diversity
of horse populations (Duru, 2017; Onogi et al, 2017;
Giontella et al, 2019; Mancin et al, 2020; Perdomo-
Gonzalez et al, 2020). Ratios of the parameters
have been used to interpret the loss of genetic
diversity (Onogi et al, 2017; Perdomo-Gonzalez et al,
2020), but ignoring the definitions of the quantification
of the proportion lost/retained relative to the base
(GD, GD*, GD*-GD) in a quantitative manner (Lacy,
1995). This leads to ambiguous interpretations of the
parameter ratios as indicators of the origin of the loss
of the genetic variation between studies. Following Lacy
(1995), the complete loss of genetic variation relative
to the base for Pura Raza Espafiol (Perdomo-Gonzdlez
et al, 2020), Turkish Arab horse (Duru, 2017), the Italian
Maremmano horse (Giontella et al, 2019), the Hokkaido
native horse (Onogi et al, 2017) and Italian heavy
draught horse (Mancin et al, 2020) is small compared
to the Faroese horse: 5.7%, 5.2%, 3.6%, 2.7% and
0.7%, respectively. A slightly higher degree of loss in
genetic diversity was estimated for the endangered Old
Kladruber horse: 10.5-17%, depending on the reference
population (Vostra-Vydrova et al, 2016). The genetic
diversity of the Faroese horse based on the pedigree
analysis is extremely low.

Regression coefficients of the individual inbreeding
coefficients on the number of i) complete generations
(Ta), ii) maximum number of generations (Ib) and ii)
equivalent generations (Ic) traced back to founders
for each individual were computed. Method Ia and
Ic give information on the lower and upper limits
of N., whereas method Ib should indicate the ’real’
N. (Gutiérrez and Goyache, 2005). The estimates of
N, from the regression-based methods ranged from 8.54
to 24.39 (Table 1). Methods V and VI (Table 1), based
on individual increase in inbreeding and coancestry,
account for the whole population history estimated N,
to be 8. Estimates of N, for local breeds such as Turkish
Arab, Italian Maremmano, Hungarian Hucul and Italian
heavy draught horse estimated with methods V and VI
(Table 1 ) have been considerably larger than those for
the Faroese horse: 42-97 (Duru, 2017; Somogyvari et al,
2018; Giontella et al, 2019; Mancin et al, 2020). Despite
the slight decrease in the rate of inbreeding in recent
years, all the estimates of N, for the Faroese horse are
critically low, and far from the recommended N, of 50
to 100 to ensure the sustainable management of this
endangered horse breed.

Optimum contribution selection

To test whether optimum contribution selection is
successful in alleviating problems with inbreeding, we
assessed breeding scenarios of 6 to 12 matings, where
males were mated with a maximum of 1 to 4 females,
relative to the average relationship (Figure 5) and
selected individuals (Figure 6).

Within a fixed number of matings the repetitive use
of stallions resulted in the lowest level of average rela-
tionships, although the differences between scenarios
were very small and at maximum approximately 0.4%
unit (Figure 5, maxmate = 1, 6 vs 12 matings). In an
extremely small and inbred population, as is the case of
the Faroese horse, an increase in the number of selected
individuals inevitably results in the selection of more
related individuals.

A minimum of four and a maximum of seven
stallions were selected for breeding over all the scenarios
allowing repetitive use of stallions. A subset of the
same three stallions was selected in all scenarios, and
in total only seven out of the 24 available stallions
were ever selected across all scenarios (Figure 6). The
additive genetic relationship of each of the selected
males with all candidate males (0.60-0.62) and females
(0.53-0.59) was equal to or lower than the average
amongst male candidates (0.62) or between male and
female candidates (0.59). Additionally, the additive
genetic relationship of the selected males with the
individuals born during the last two years (2015-2016)
was lower than the average of all candidate males:
0.57 vs. 0.60. Similarly, the additive genetic relationship
of the selected females with all candidate females
(0.60) and males (0.57) was lower than that amongst
female candidates (0.62) or between female and male
candidates (0.59). The additive genetic relationship of
the selected females with individuals in the last two

0.589
0.588
0.587

7 (.586 /

S 0.585

ship

relation:

Average
o
o
oo
S

0.583
0.582

0.581
6 7 8 9 10 11 12

Number of matings optimized

—e—maxmate | —%—maxmate 2 —+—maxmate 3 maxmate 4

Figure 5. Average relationship of selected individuals in
different breeding scenarios. Number of matings per stallion
was constrained to 1-4 (maxmate) and a total of 6-12 matings
were optimized. The points represent the lowest possible
average relationship for a given number of matings and
constraints of stallion use.
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cohorts was lower than that of all female candidates:
0.58 vs. 0.60.

The potential of OCS for optimization of genetic
gain in performance and increase in relatedness in
e.g. the Franches-Montagnes horse, Menorca horse and
Norwegian and North-Swedish trotter has been assessed
by Hasler et al (2011), Olsen et al (2013) and Solé
et al (2013). Similar to the Faroese horse, full weight
on average relationships and minimization of inbreeding
when optimizing matings for the endangered Jutland

horse were used in Nielsen and Kargo (2020); authors
reported that preselection of sires and OCS successfully
lowered the average inbreeding compared to random
mating. Sustainable breeding of an extremely small and
a priori highly inbred population is of great importance.
Successful follow-up of mating schemes planned with
OCS helps to avoid a rapid increase in inbreeding in
future generations, as well as minimizes inbreeding
of single matings. Therefore, whether an individual is
eligible as a breeding candidate should be evaluated

Table 1. Estimates of effective population size (N.) calculated with different methods. For methods V and VI, standard error
in parentheses. *, Reference population of individuals with both parents known (N = 168); **, N = 163. Full description of
methods II, IIIb, V and VI are found in Gutiérrez et al (2003), Pérez-Enciso (1995), Gutiérrez et al (2008), Gutiérrez et al (2009)

and Cervantes et al (2011), respectively.

Method Ne.
Whole pedigree
la: Regression on complete generations 8.54
Ib: Regression on maximum generations 24.39
Ic: Regression on equivalent generations 12.69
II: Regression on birth date 11.04
Illa:  Log regression on birth date 11.57
Restricted pedigree*
I1Ib: Log regression on equivalent generations 15.37
IV**:  Regression on equivalent generations 14.16
V: Individual increase in inbreeding 7.99 (1.35)
VI: Individual increase in co-ancestry 7.88 (0.43)

# males to females

¥ males to males

& females to males

o ©

females to females

Figure 6. Breeding candidates with their relationships to all candidate males (N = 24) and females (N = 28) (each candidate
having two indicators, one for same sex and one for opposite sex). Individuals selected in any of the scenarios are marked with
circles and individuals selected for all scenarios with 6-12 requested matings and repetitive use of males (2—4) with bold circles.
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thoroughly relative to the health of the individual and
possible previous experiences regarding fertility and
mothering characters. This is to avoid that the planned
mating will not be realized or does not result in viable
progeny. The Felagid Feoroysk Ross has adopted the
use of a database, Forgya Fongur, to collect all
information (e.g. pedigree, health, mating, progeny) on
the Faroese horse population. Information collected in
the database on reproduction and health will assist in
the recognition of possible inbreeding depression, but
this process is still in its infancy. The Government of
the Faroe Islands provides support (currently managed
by the Agricultural Agency of the Faroe Islands) to
horse owners if their horses are registered in the
database and are producing offspring. Unfortunately,
the breeder can receive support even if the planned
mating would not be appropriate relative to the
resulting inbreeding of the offspring. Overall, the
maximization of reproductive success is of high priority
to be able to expand the census size.

Conclusions and recommendations

Results from this study are in accordance with the
documented population history of the Faroese horse;
the population has extremely high average relatedness
and inbreeding, and low effective population size.
Consequently, the census size should be expanded
as it sets the limit of constraining the future rate
of inbreeding. It is recommended to optimize the
contributions of parents to the next cohort to minimize
increases in average coancestry of the population. Due to
the expected inbreeding depression, the fitness-related
traits should be recorded in the database and carefully
monitored. To increase the interest in the breed, actions
to improve the economic value of the Faroese horse,
e.g. through export and increased use in tourism should
be promoted. Molecular genetic characterization is
recommended to be able to assess the additive genetic
relationships between individuals accurately and to
heighten the potential of OCS in conserving the Faroese
horse.
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