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Abstract: Analysis of genetic relatedness and
inbreeding in Polish population of the New-
foundland dog breed. The aim of the study was
to analyse the five-generation pedigrees of New-
foundland dogs, registered in the Polish Kennel
Club and shown in 2015 in Poland. Pedigrees
come from the Polish Newfoundland Club web-
site and their analysis was possible with the use
of the international pedigree database (https://
www.newfoundlanddog-database.net/). Inbreed-
ing coefficient (COI) and ancestor loss coefficient
(AVK) were calculated and pedigrees were anal-
ysed for the presence of common ancestor. Results
indicate low mean COI values, with individual
values ranging from 0.78% to 7.03%. The mean
kinship was 3.14. Five-generation pedigree analy-
sis did not show high inbreeding in the population
studied and AVK exceeded the suggested value of
85% only in one case. It can be thus concluded
that the population of Polish Newfoundlands, at
least its part, presented at shows in 2015 and most
likely intended for breeding, is not to be consid-
ered inbred.
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INTRODUCTION

Pedigree dog breeding is getting increas-
ingly popular and has already led to dis-
tinct changes in phenotypes of the breeds
subjected to breeding strategies. The
Newfoundland, as its name indicates,
comes from the Canadian island and was

originally used as a draft- and compan-
ion dog. Descending from different Eu-
ropean dogs, brought to the island, the
breed gained popularity when imported
to Great Britain and Europe. Imposing
presence, calm personality and great pa-
tience made the Newfie a valued com-
panion and beloved pet (Nowak 1995).

Years of selective breeding and estab-
lishing of breed clubs, gathering enthu-
siasts and breeders, resulted in forming
the breed type, albeit differing slightly
between countries and organizations.
Breed standard, accepted by Fédération
Cynologique Internationale (FCI), set
the maximum size at 71 cm for males and
66 cm for females and weight at appr.
68 kg and 54 kg, respectively (Wzorzec
FCI...). American Kennel Club (AKC)
accepts heavier specimens — males at 65—
—75 kg and females at 50-60 kg. Height
at withers can be by 1 cm lower (Official
Standard...). British breed standard, pub-
lished by KC (British Kennel Club) does
not differ from that by FCI as far as size
is concerned, whereas weight is slightly
lower — between 64-69 kg for males and
50-54.5 kg for females (Newfoundland
Breed Standard).
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The pedigree is an individual docu-
ment and gives information on the an-
cestors, their health tests results and
colours. In Polish Kennel Club the pedi-
gree covers four generations (Nowak
1995). Several mating systems are em-
ployed in breeding dogs, one of those
being inbreeding, i.e. mating individuals
related by one or more common ances-
tors (Nalazek 1994a, b, Kosowska and
Nowicki 1999, Amstrong 2001, Cha-
ron and Switonski 2006, Monkiewicz et
al. 2011). Such matings, however, may
result in so-called inbreeding depres-
sion. Its typical symptoms, observed
with progeny, are decreased size, vari-
ous health problems, premature ageing
and lower fertility (low fertilization rate,
tendency to miscarriages, high newborn
mortality) (Amstrong 2001, Gtazewska
2005, Monkiewicz et al. 2011).

One of inbreeding strategies is line
breeding, when a certain distinguished
ancestor appears several times in the
pedigree, in case of a male e.g. as grand-
father and grand-grandfather. This is
not to be confused with so-called popu-
lar sire effect when genetic diversity in
next generations is reduced in result of
frequent use of a popular champion and
winner of many shows (Amstrong 2001,
Monkiewicz et al. 2011, Hannula et al.
2014).

Wright coefficient of inbreeding (COI),
measured on a scale from 0 to 100%. It
determines the probability that alleles of a
given gene in one of the parents are iden-
tical to alleles of the same pair in the other
parent, as a consequence, it will make the
offspring more likely to inherit identical
copies of a given gene. Homozygosity
of progeny is directly connected with in-
creasing inbreeding. It is recommended

that the coefficient should not exceed
6% for 5-generation pedigrees, and 9%
for 10-generations. Specialists in the FCI
for rare breeds determined that the COI
should not exceed 10%.

Ancestor loss coefficient (AVK) ena-
bles both to estimate the unique gene
pool and inbreeding in earlier genera-
tions on both sides of the pedigree. Its
value describes the proportion of the
unique ancestors to the total number of
independent ancestors in the pedigree.

The mean kinship coefficient (MK) is
calculated for each individual in a given
population, showing the degree of rela-
tionship with a given population. The
most valuable individuals for the breed-
ing are those that have a relativity of
few common genes with the remaining
individuals considered, i.e. they have the
lowest average kinship coefficient.

The Kennel Club in Poland in 2015
in its statistics showed that in all units
of the total registered individuals of the
Newfoundland race there were 448 piec-
es. Of these 183 dogs, 69 of them had
the authority of a sire. 265 registered
bitches, 113 had the rights of a breeding
female. In Poland, 42 litters of this breed
were born in breeding associated in the
Kennel Club in Poland.

The aim of this study is to analyse
the active population for 2015 of New-
foundland dogs registered in the Kennel
Club branches in Poland, including only
dogs taking part in exhibitions during
this period. Determination of the aver-
age kinship coefficient and estimation
of the degree of inbreeding of the tested
individuals based on the available pedi-
gree information. As well as showing
which dogs were most commonly used
in breeding.
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MATERIAL AND METHODS

The analysis covered dogs taking part in
exhibitions organized in Poland and the
list was created on the basis of the New-
foundland Club website (Zwiazek Kyno-
logiczny...), where results from individ-
ual exhibitions are published. The focus
was only on the 2015 show season, Vet-
erans class is not included because dogs
of this age are no longer used for breed-
ing. The analysed material consisted of
fiver-generation  pedigrees, obtained
from the international Newfoundland
dog database (The newfoundlanddog...).
Although, the published pedigrees cover
five generations, we decided to take for
consideration only five of them as it had
been done in case of other similar stud-
ies. Only dogs, registered with the Polish
Kennel Club were included in the study,
without those shown in Poland yet regis-
tered abroad.

The total number of 115 pedigrees
(50 males and 65 females) was collect-
ed to estimate the COIl. Each pedigree
consisted of 62 ancestors (31 pairs of
dogs). COI (inbreeding coefficient) and
AVK (ancestor loss coefficient) values
were then calculated (Jezewska 2006) by
Wright equation for the inbreeding coef-
ficient introduced in 1922 where Fx is
the inbreeding coefficient for the dog for
which it is calculated.

A comparison of the occurrence fre-
guency of a given individual in the stud-
ied population was also made in tabular
form.

Using Microsoft Excel 2003, a data-
base of pedigree probands was created,
which contained data up to 5 generations
ago. The database contained a total of
1297 individuals. Then data in the form

of MS Excel spreadsheets were analyzed
in the GeneDrop program (Lacy 1989).
This program made it possible to esti-
mate the inbreeding coefficient for each
individual and for the entire study popu-
lation. According to calculated COl, the
mean kinship coefficient (MK) was also
estimated.

RESULTS AND DISCUSSION

In the studied group of 115 animals of
the Newfoundland breed, 50 specimens
were males (43.48%), 65 females were
females (56.52%). In the whole group,
31 individuals (26.96%) were found to
be inbred (15 males and 16 females).
The COl value occurring most frequently
was 0.78% (4 males and 7 females) and
the single values obtained were 3.91%,
4.69%, 6.25% and 7.03% (Table 1). Ac-
cording to FCI guidelines, for less nu-
merous breeds the acceptable COIl level
should not exceed 10% in O to 100%
scale, representing the degree of genet-
ic relationship between the parents of
a given individual. The increase of COI
suggests the increase of homozygosity in
the whole population.

However, it should be remembered
that COI gives only a general picture and
only if there is a relationship between
the parental pair through their ancestors.
Even if the dog and bitch intended for
breeding are inbred, but come from two
separate breeding lines, the COI of their
offspring is 0 and AVK — 100. The breed-
ing practice has shown that the value of
COl below 3% and AVK above 85% ob-
tained for a given mating is a very good
result (Amstrong 2001).
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TABLE 1. Characteristics of Newfoundland dogs population, according to calculated coefficients of

inbreeding

Sex Fx value (0-100%) N % in relation t;)tltjz?et(ci)tal population
Females 0 49 42.61
Males 0 35 30.43
Females 0.78 7 6.09
Males 0.78 4 3.48
Females 1.56 2 1.74
Males 1.56 5 4.35
Females 3.13 3 2.61
Males 3.13 3 2.61
Females 3.91 1 0.87
Males 3.91 1 0.87
Males 4.69 1 .087
Females 6.25 2 1.74
Males 6.25 1 0.87
Females 7.03 1 0.87

The highest COI value at 7.03% to-
gether with the lowest AVK at 80% in
the entire studied population were cal-
culated for the female King of Helluland
YELLOW ROSE. Newfoundlands are
not classified as rare breed; their num-
bers in the world are kept constant. Tak-
ing into account the guidelines from FCI
and their permissible level of 10% of
inbreeding, it can be concluded that this
single female in our entire group showed
close to the acceptable values of both co-
efficients (Table 1).

Comparing our results with those of
other research conducted in Poland on
other breeds and in other countries, the
average value of the inbreeding coeffi-
cient for the breed we study is not high.
In the population of the Polish Tatra
Sheepdog, analysed by Kania-Gradzie-
wicz et al. (2009), the level of inbreed-
ing was much higher than in the studied

population of Newfoundland and ranged
from 1.01% to 8.72%. The population
of the Polish Hound, which can be con-
sidered a small one, showed very varied
results from 7 to 40%, which is a much
higher result than for the studied popu-
lation of Newfoundland (Gtazewska
2008, Kania-Gierdziewicz et al. 2011).
Kania-Gierdziewicz et al. (2014) in the
study of the Golden Retriever and Lab-
rador Retriever populations registered in
the Krakoéw branch of the Polish Kennel
Club estimated the inbreeding at 2.15—
-13.18% for the first and 2.29-13.28%
for the second breed. For the group of
inbred Labradors, the average inbreed-
ing coefficient was from 2 to 3.5% and
for the same group of Golden Retrievers
the mean value of this parameter was at
the level of 1.5%. For both studied popu-
lations, the average coefficients were
around 1% or less (Kania-Gierdziewicz
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et al. 2014, Leroy et al. 2006) focused
on nine French breeds in their research
and estimated their inbreeding ratio. Val-
ues ranged from just over 3% for French
Bulldogs to 12.4% for Barbets and they
were comparable with values obtained
for Tatra Sheepdogs from the Silesian
branch of the Kennel Club in Poland.
The same research team has once again
undertaken to estimate this coefficient for
another set of breeds located in France.
The list included Pyrenean Sheepdog
(8.8%) and Lagotto Romagnolo (0.3%)
(Leroy et al. 2009).

In the Krakdw branch of the Polish
Kennel Club, the German Shepherd pop-
ulation was analysed and the values of
the inbreeding coefficient were 12-17%,
which showed that the COIl values for the
Tatra Sheepdog were significantly lower
(Kania-Gierdziewicz et al. 2009, 2011).

The average kinship coefficient (MK)
took into account 228 dogs included in
pedigree dogs from the active popula-
tion in 2015 in Poland and it amounted
to 3.14. The range of values of the in-
breeding coefficient for the examined
individuals turned out to be very diverse
and varied between 0.02-28% (Fig.).

160

Compared to the average inbreeding
coefficient for golden retriever (1.67%)
and Labrador Retriever (2.58%) (Ka-
nia-Gierdziewicz et al., 2014), the value
obtained was high. In the case of beagle
breed analysis in the Krakow branch of
the Polish Kennel Club, a higher score
(4.92%) was obtained (Gierdziewicz
et al. 2011) or another hunting breed,
i.e. Alpine hound-horned pigeon all over
Poland (4.55%) (Bednarek et al 2018).
In the whole pool of dogs tested, only
18 of them had significant inbred, the
others had a very low score.

The optimal AVK value should be at
85-100% (Amstrong 2001). In our re-
search on the population of Newfound-
land, 46 individuals were character-
ized by lower than 100% AVK values
(22 males and 24 females). Considering
the 85% value as the lowest level of this
coefficient suggesting a good result, it
can be therefore stated that only 4 speci-
mens from the study population had re-
sults below the accepted norm (Table 2).

After analysing the five-generation
pedigrees, it turned out that the most-re-
peated stud dog (95 times) in 115 avail-
able pedigrees was Midnight Lady Espe-
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TABLE 2. Characteristics of Newfoundland dogs population, according to AVK values

Sex AVK value N % in relati_on to the_z total
(0-100%) population studied

Males 100 28 24.35
Females 100 41 35.65
Males 96.67 13 11.3
Females 96.67 16 13.91
Males 93.33 3 2.61
Females 93.33 3 2.61

Males 90 4 3.48
Females 90 2 1.74

Males 86.67 0 0
Females 86.67 1 0.87

Males 83.33 2 1.74
Females 83.33 1 0.87

Males 80 0 0
Females 80 1 0.87

cially for You. When it comes to female
Halszka Kniaziowa Wichrowe Laki per-
formed 89 times, the 10 most used for
breeding studs occurred 81 to 22 times,
while the 10 most common breeding
females were repeated from 56 to 22
times.

Similar comparisons in research for
Golden Retrievers and Labrador Retriev-
ers registered in the Krakow branch of the
Polish Kennel Club showed a tendency
to use only a small number of the sup-
posedly best males. Additionally, their
progeny is related by mothers. Strikingly,
a single Golden Retriever stud produced
over 100 puppies, closely followed by
asingle Labrador with over 60 puppies to
his credit. Even if not all of these puppies
will be eventually used in breeding, they
still may contribute to increased levels
of inbreeding with its all negative conse-
guences known as inbreeding depression
(Kania-Gierdziewicz et al. 2014).

CONCLUSIONS

The inbreeding coefficient (COI) in the
population of Newfoundlands exhibited
at various dog shows, organized by the
Polish Kennel Club (ZKwP) in 2015 did
not reach high values. From the group of
115 individuals, only one dog showed
a disturbingly high IC value, yet it was
still similar to the values obtained for
rare (i.e. less numerous) breeds.

The analysis of ancestor loss as shown
by AVK revealed only one individual with
low level (80%) of this parameter. It can
be therefore concluded that the studied
population of Newfoundlands in Poland
is not related. One of the studs appeared
in 115 pedigrees was alarmingly high (95
times). The average inbreeding ratio was
not very high compared to other popula-
tions studied in Poland. The 5 dogs with
the highest inbreeding come from par-
ents closely related to each other. One of
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the studs appeared in 115 pedigrees was
alarmingly high (95 times). The aver-
age inbreeding ratio was not very high
compared to other populations studied in
Poland, but it was also not small due to
the very large discrepancy between the
minimum and the maximum.
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Streszczenie: Analiza spokrewnienia i inbredu
pséw rasy Nowofundland. Celem pracy byto do-
konanie analizy pigciopokoleniowych rodowo-
dow psdw rasy Nowofundland, zarejestrowanych
w oddziatach Zwiazku Kynologicznego w Polsce,
wystawianych w 2015 roku na terenie Polski. Li-
sta rodowoddw zostata opracowana na podstawie
danych dostepnych na stronie Klubu Nowofun-
dlanda, a analiz dokonano dzieki stronie newfoun-
dlanddog-database (miedzynarodowa baza rodo-
wodow). Wyliczono wspotczynnik inbredu (COl)
oraz wspotczynnik utraty przodkoéw (AVK) oraz
przeanalizowano rodowody pod katem wspol-
nych przodkéw. Uzyskane wyniki wskazuja na
niska wartos¢ wspétczynnika inbredu w polskiej
populacji pséw rasy Nowofundland. Jednakze,
wartosci COl wynosity od 0,78 do 7,03%. Sredni
wspotczynnik pokrewienstwa wyniést 3,14. Ana-
liza pieciopokoleniowych rodowodéw badanej
populacji nie wykazata duzego spokrewnienia
osobnikdw miedzy soba. Tylko jeden pies miat
wspoétczynnik AVK ponizej sugerowanego po-
ziomu 85%. Na podstawie analiz danych mozna
stwierdzi¢, ze populacja Nowofundlanda, kt6ra w
2015 roku byta wystawiana w kraju, a co za tym
idzie w krotkim czasie prawdopodobnie uzyta do
hodowli, nie powinna zosta¢ uznana za zinbredo-
wana.

Stowa kluczowe: nowofundland, inbred, utrata
przodkow
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