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Registered dogs and their inbreeding

YEAR OF BIRTH NUMBERS INBREEDING %  GENERATIONS IN
PEDIGREE

1990 228 13,8 4,7
1991 317 10,3 4,6
1992 320 8,3 4,7
1993 281 7,5 4,7
1994 410 7,3 4,7
1995 417 6,4 4,7
1996 397 6,1 4,7
1997 449 5,1 4,8
1998 360 5,0 4,5
1999 537 3,6 3,8
2000 482 2,8 3,8
2001 482 2,6 3,8
2002 323 2,1 3,8
2003 402 145 39
2004 456 1,7 3,8
2005 527 1,6 3,6
2006 116 3,7 4,1

TOTAL/AVERAGES 7372 5,6 4,3

IN ALL 72 DOGS WERE EXCLUDED FROM THE TABLE SINCE IT WAS NOT POSSIBLE TO ESTIMATE THEIR INBREEDING.




From 1996 until 2005

Breeding statistics for Icelandic sheepdog INT

ALL REGISTRERED

Total =

Males -

Females =
Breeding Males =
Breeding females =

Litter size =

3,8

Inbree- Litter
ding % size

8,2

2.6

5,1

3.8

5,1

37

3.6

40

29

4,0

26

2,8

2,1

3,5

1,6

2.8

1,8

3,8

1.7

3,9

4484 3,3

3,8

i%

Generations in pedigree = [__ 4]

BREEDING WITH DOGS BORN IN PERIOD
m Males Females

FERTILITY AND INBREEDING

Mean age at 1st litter = | 1113] |
Lowest age at 1st litter=_ | 27] |
1st litter before 1 year= | 7| |
1stlitter before 1 year = | 48] |
10,2] |

53] |

4 |

Average no. of progenies =
Largest no. of progenies =
Own inbreeding % =

Breeding use of "Matadors"

Recommended no. pups =
Rec. max. no. pups =
Largest no. pups = 100
Largest no. grandchildren =

"Matadors" no.= [ 3]
"Matadors"” % =

Matadors pupsin %= 4]
Matadors grandchildren % =

‘—il GEHERATION INTERVAL
Days Years

Father to sons = =
Father to daughters = =

Mother to sons = | 1412 | =
Mother to daughters = =
Parents to progeny = | 1437 | =

Max. litter size = Litter size

FEMALES, reproductive age mean & average=| 31/84 [years

The estimate includes all itters in the data base.

Mating type
1 2 3 4

Mo, litters | 1245 404 243 150
Inbreeding % 1,7 9,1 16,8 20,7 ‘_il
Litter size 2,5 3.5 3.4 28

OBS! mean values based on less than 30 litters cannot be
representative for a breed and will this not present a reliable
figure on interaction between inbreeding and fertility.

OBS ! the analysis includes all dogs with birth date! At low
number ofdegs some values may be unrealistic.
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Every structur need continuous suppor




Selective breeding iIs necessary
to maintaine physical and

mental qualities in dogs




Simple inheritance, one gene pair




Relationship

Related to

Degree of
relationship

Grandparents

29,0 %

Aunts and uncles

29,0 %

Parents

Full sibs

50,0 %

Half sibs

29,0 %

Cousines

12,5 %




Inbreeding — effect in one gene pair

s ‘H H H

identical




Definitions

Relationship = the proportion of genes
from a common source (are idetical).in
individuals

Degree of inbreeding = the proportion of
gene pairs within individual which
carries identical duplicates as a
consequence of related mating.




The idealized population

Maximizes preservation of genetic variation

» Equal numbers of males and females

» Random mating




The effective population (Ne)

The number of individuals that, with
equal numbers of males and females
mated at random, would cause the
same 1ncrease in inbreeding as found in
the actual population studied.




Effective population (Ne)

effective breeding base

Females 5 10 20

3,3 3,6 3,8

5,7 6,7 7,3




LLoss of genetic variation

at varying effective population size (Ne)

Genetic variation %
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Which are the effects of inbreeding ?

Inbreeding is a method that will rapidly
standardize body conformation

Inbreeding also causes :

» Reduced body size

» Increased frequencies of inherited defects and
diseases, including tumours

» Increased suceptibility to infectious diseases

» Decrease in fertility




Effective population size
definitions

Utilized = as breeders have used their animals
for breeding the last 5 generations.

Available = what might be achieved after 2
generations of random mating based on the
present population of breeding animals.

( random mating, no incest-mating )




Effective population size
Icelandic sheepdog

Period No. of No. Of Utilized Available
litters dogs Ne Ne

1981 - 1985 161 511
1986 — 1900 321 957
1991 - 1995 513 1745
1996 - 2000 583 2225

2001 - 2006 S05 1897




Effektiv Avelsbas ( Ne)

| Islandsk Farhund, §

Berakningen omfattar totalt 94 kullar med 381 hundar.

Berdknad enbart pa S-registrerade hundar.

Rasenhar | 94 | Kullarmed | i hundar under perioden | 2001-10-27 -| 2006-10-26

Har vardet fér avelsbasen har uppnatt 500 innebar det att inavelsgraden endera inte dkar eller

Utnyttjad avelsbas = I 3 att den minskar fran fér3ldragenerationen till avkommans generation. Tillganglig avelsbas = I 30

Hanhundars anvindning och inverkan pa Avelshasen

Rasens genomsnittliga inavel - | 42 | % Maximalt rekommenderat valpantal ;| 19 Rekommenderat walpantal : I 7 m
Inavel % visar hanens inavel med rasens tikar och den relativa fordndringen i % jamfort med rasmedelvérdet for inavel, Uteslut hundar ur

berdkningar

Reghr Namn StamDjup Inavel (F)% Andring F % | Kullar Valpar Bambarm Datum
|508549/05 Arnarstada Snati 49 21 56 0 0 0 2006-10-26

Visa Lista for
543324/2004 Astvinur EldskAri 49 28 -44 0 0 0 2006-10-26 oK ! radering av Hanar

54332372004 Astwinur Eldur 439 28 -44 0 0 0 2006-10-26

543325/2004 Astwinur Eyvindur 49 26 44 0 ] 0 2006-10-26 K1 | yit Slqua_lum
for berakning

SABTE1/8T Kersins-Tappi 5 26 - 2006-10-26 Avrad !

1504036/96 Kersins-Snati 49 34 : 20061026 | 0! Iaﬂﬂﬁ-’m-?ﬁ

1504038/96 Kersins-Tinni 49 34 - 2006-10-26 oK ! & Alla kullar

1503339/94 Tryggur 43 3,4 - 2006-10-26 oK1 " Svenskfidda

Klicka pa hunden for analys av hanar. Markera darefter Sortera H
|i| hanhundar pa listan och klicka sedan DK ! ARIZls Lae

OBS! Avelsbasen MASTE vara berdknad for aktuell tidsperiod for att
analysen av en hanes inverkan pa avelsbasen skall kunna beraknas !l

Starta ny berédkning av
Avelshas

Namn || RegNr '| I™ Reducerad berikning




Effektiv Avelsbas ( Ne)

| Islandsk Farhund, S

Berakningen omfattar totalt 179 kullar med 705 hundar.

Berdknad pa samtliga hundar i databasen.

Rasenhar | 179 kullarmedl 705 | hundar under perioden | 2001-10-27 -| 2006-10-26

Har vardet fér avelsbasen har uppnatt 500 innebr det att inavelsgraden endera inte Skar eller

Utnyttjad avelsbas = I 39 att den minskar fran férildragenerationen till avkommans generation. Tillganglig avelsbas = | 124

Hanhundars anvindning och inverkan pa Avelshasen

Rasens genomsnittliga inavel : | 46 | % Maximalt rekommenderat valpantal ;] 35 Rekommenderat valpantal I 14 |i|
Inavel % visar hanens inavel med rasens tikar och den relativa forédndringen i % jamfort med rasmedelvardet far inavel. Uteslut hundar ur

berdkningar

Reghr Namn StamDjup | Inavel (F)% Andring F % Kullar Valpar Barnbarn Datum Avel
|508549/05 Arnarstada Snati 43 2.1 56 0 0 0 2006-10-26 oK ! T

54332472004 Astvinur EldskAri 49 28 = ] 0 2006-10-26 ! radering av Hanar

54332372004 Astvinur Eldur 49 26 e 0 0 2006-10-26

5432325/2004 Astvinur Eyvindur 49 26 44 2006-10-28 W 1 N:}!tt Sll!!da_tum
for berakning

545761087 Kersins-Tappi 49 ¥ | - 2006-10-26 Avrad !

|504036/96 Kersins-Snati 48 24 - 2006-1026 | OK! [2006-10-26
1504028/96 Kersins-Tinni 49 24 - 2006-10-26 oK ! {* Alla kullar

1503339/94 Tryggur 43 34 ; 2006-10-26 oK ! " Svenskfodda

Klicka pa hunden for analys ay hanar. Markera darefter

Starta ny berdkning av
Avelsbas

hanhundar pa listan och klicka sedan OK, ! Sortera Hanar
! 1 DBS! Avelsbasen MASTE vara beriknad for aktuell tidsperiod for att | -
* analysen av en hanes inverkan pa avelsbasen skall kunna berdknas Il Honn H QHEQN' ™ Reducerad berikning




Effektiv Avelsbas ( Ne )

| Icelandic sheepdog INT

Berakningen omfattar totalt 504 kullar med 1892 hundar.

Berdknad pa samtliga hundar i databasen.

Rasenhar | 504 kullarmedl 1892 | hundar under perioden | 2001-10-27 -| 2006-10-26

Nar vardet for avelsbasen har uppnatt 500 innebar det att inavelsgraden endera inte dkar eller

Utnyrttjad avelshas = I 300 att den minskar fran férsldragenerationen till avkommans generation. Ti||g5 ng“g avelshas = IT
I,
.

Hanhundars anvindning och inverkan pa Avelshasen

Rasens genomsnittliga inavel : | 29 | % Maximalt rekommenderat valpantal ;| 54 Rekommenderat valpantal : I ar

Inavel % visar hanens inavel med rasens tikar och den relativa forandringen i % j@mfort med rasmedelvirdet for inavel. Uteslut hundar ur

3 berdkningar
Reghr Namn StamDjup | Inavel (F) % | Andring F % | Kullar | Valpar  Barnbarn Datum Avel -

543744752004 Gimgdlets Prammmi 438 1 65 0 0 1 2006-10-26 OK! Visa Lista for

543745/2004 Gimgélets Prins 48 1 5 2 3 1 2006-10-26 oK ! radering av Hanar

S46614/2004 Menjarinn Régnir 48 1 65 0 0 0 2006-10-26

546615/2004 Menjarinn Rekkur 43 1 g 0 ] 2006-10-26 oK ! Mytt Slutdatum

H ; : . for berakning
545761 Kersins-Tappi 48 14 -50 2006-10-26 oK!
525082/96 Gimgdlets Floki 48 14 50 2006-10-26 oK ! @05-10-25

525083/96 Gimgélets Falvi 48 14 50 2006-10-26 oK ! = Alla kullar

526189/96 Mte'ge's Isak 48 14 50 2006-10-26 OK ! " Svenskfddda

Klicka pa hunden for analys a¥ hanar. Markera darefter Sortera H

hanhundar pa listan och klicka sedan OK | 201era Fanar
DBS! Avelsbasen MASTE vara berdknad for aktuell tidsperiod for att |
s analyzen a¥ en hanes inverkan pa avelsbazen skall kunna berdknas Il Heania || m

Starta ny berékning av
Avelshas

[ Reducerad berdkning




Mating type

Mating with varying degree of relationship :
Type 1 = less related than cousines

Type 2 = related as cousines and comparable
Type 3 = related as half sibs and comparable
Type 4 = related as full sibs or parent to progeny




Mating type & litter size

Mating types

Raser

Type 1

Type 2

Type 3

Type 4

Icelandic sheepdog

4.3

4.1

3,8

3,7

Dobermann

6.7

6.2

6,2

4,2

Finish hound

5.9

4.9

4,7

3,9

Golden retr.

6.6

6.5

5.8

5,3

Jamthund

5.8

5.4

4,8

3,9

Labrador

6.1

5.8

55

4,8

German sheph.

5.7

5.6

5,6

4,2

Vastgotaspets

4.2

4.0

3.1

3,2

Average

5.7

5.3

4.9

4,1




Kyvalitativ nedarvning

o Egenskaper som klassificeras enbart
genom att se eller kanna

o Nedirvs med fa anlagspar
o Tydlig arvsgang

e Exempel:

o Firg, harlag, manga defekter




Quantitative Inheritance

e Characters that have to be measured
or judged

e Several gene pairs involved

e No clear pattern of inheritance

e Heritability — used as measurment of

inheritance
Examples:

Body size, HD, Performance,
Mentality, Fertility mtl.




What is Heritability ?

Selection as based in differences

To get effect of selection the trait has.to
show inherited differences

Heritability describes

between parental
performance and breed average one may
recover in progeny performance




Heritability 1

Definied as

between
parental performance and breed average one

may recover in progeny performance

h2 = heritability




Heritability 2

+ Environment




Selection Difference

Defined as :

The difference between
animals selected for breeding
and the breed average

SD = selection difference




Selection Response

Selection Effect (SR)

Calculated from:

SR =h2 x SD

Selection effect = Heritability x selection difference




Example

Breed average for
shoulder height = 50 cm

Average among dogs selected for breeding
=55 cm

Selection difference =55 -50 =5 cm
Heritability (h?) = 80 % (0,80)
=0,80 x5 =




Sidkerhet vid avelsurval grundat
pa olika information

Arftlighetsgrad
Information om 10 % |30 % | 60 %
Foraldrar 5 15 30

Foraldrar + far— & 8 18 36
morforaldrar

Egna prov

5 avkommor

10 avkommor

30 avkommor

50 avkommor




Breeding and non breeding dogs

Non breeding dogs = The dog itself has to
perform satisfacory

Breeding dog =




Progenies are distributed
symmetrically around parental
average




Analysis of Swedish field
data on Dog Hip Dysplasia
and Behaviour

4th International Working Dog Breeding Conférence
Melbourne 2005




’It 1s vainly to do with mere
what can be done with less.”

W. Occam, 1285-1349




Selection against Hip Dysplasia (HD)

» Selection by use of indexes (BLLUP)

» Simple selection on HD-status of the 'dogs

and their close relatives




Use of Indexes (BLUP)

» Most efficient when heritability is low
» Introduces complicated statistics and genetics

» Based on assumptions about polygenic inheritance.

» Might lead to faulty selection if major genes are
involved

» Not easily understood by most breeders




Simple Selection against Hip Dysplasia

4 1. Litters after selected dogs free fom HD with at least three
litter mates x-rayed, all free from HD, as their parents.

. As 1n paragraph 1 but either father or mother free from HD.
No requirements on HD-status of mating partner.

. All x-rayed dogs in the database
. Litters after all parents not included in paragraph 1 & 2.

. Litters with both parents from litters where at least one'dog
and one of the grandparents were affected by HD. No
requirements on HD-status of the parents themselves.

. Litters with father or mother affected by HD as at least one of
the litter mates of the affected parent and one of the
grandparents.




Frequency of HD in litters after parents
selected according to their own HD-
status and HD-status of close relatives

HD status | German shepherd |Rottweiler
of Parents | No. HD % \\[o}

Group 1 484 13.2 332
Group 2 10838 21.6 4049
Group 3 89726 26.5 15338
Group 4 76189 | 28.1 10629
Group 5 10542 31.0 958
Group 6 1354 41.6 54




General breeding problems

»  To few dogs tested to make selection
effective, especially with traits of low
heritability

To increase testing volume an army

suitability test was transformed 1nto a
standardized field test in 1989

> Basic idéa to describe — not to evaluate
behaviour




Scoring system of the field test

>

>

Dogs are subjected to a number of
standardized subtests

On each subtest the reactions of the dog,are
scored on a scale from ! to

A score of | indicates a low intensity of
reaction to the subtest

A score of o 1ndicates a high intensity of
reaction to the subtest




The 10 subtests

>
>
>
>
>
>
>
>
>
>

Social contact
Play 1

Chase

Pass1v situation

Distance play
Sudden appearance

Metallic noise
Ghosts

Play 2

Gun shot




Social contact 1




Social contact, handling




Social contact, cooperation
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Play 1, tug of war




o
=
S
=
=
R
oh

Play 1




Play 1, grabbing







Chase 2




Chase 3




Passive situation
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Distant play 1




Distance play 2
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Distance play 3




Sudden appearance 1




Sudden appearance 2




Metallic noise 1
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Metallic noise 2




- g ot
14, Sy




Ghosts 2
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Ghosts 3




Play second time 1




Play second time 2
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Inheritance of personality

Personality

trait

German shepherd

Rottweiler

5964 dogs

4589 dogs

Playfulness

0.22

0.16

Chase-proneness

0.10

0.12

Curiosity-fearlessness

0.24

0.16

Sociability

0.15

0.10

Aggressiveness

0.27

0.25




DMA -spider diagrams 1 & 2

Contact
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Figure 1. German shepherd
7100 dogs

Contact

E xploration Curiozity

Figure 1. Malinois
485 dogs




DMA -spider diagrams 3 & 4

Expl:}ratiar_ (}uric-sity

" Chase & grabbir

E wplaration

Curiogity

Figure 3. Icelandic sheepdog

104 dogs

Figure 4. Collie

1038 dogs




DMA -spider diagrams S & 6
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Figure 5. Flat coated retriever

609 dogs

Figure 6. Golden retriever

1000 dogs




Merits of breeding dogs

Comparison between golden and flat coated retrievers

[ Flat coated [ Golden
R

Jii

Males Females Males Females
Show merits Hunting trials




Further development of DMA

Instruction movie to reduce differences due
to judges

Testing has to be performed within a rather
narrow age interval

Reduce the number of subtests




Flat coated retriever
561 dogs




L.abrador retriever
576 dogs




Golden retriever
898 dogs

EJ_FIE.:I kt




Boxer
2015 dogs

E.antakt




Boxer
136 fearful dogs

Ras :|EDXER Fodd : | Utskrift ||

Hund / Tik : | [Radda hundar
MH beskrivna :[136 Avbrutna MH:[ 1 Provalder: [ 489,0 K.ontakt, halsring

K.ontakt, samarbete
F.ontakt, hantering
K ontakt Lek 1, leklust
Lek 1, gripande
Lek 1. dragkamp
Jakt, farfolande
Jakt, gripande
Altivitet
fvstand lek, intresze
dwvetand ek, hot/agar.
Sostind lek, rvfikenhet
dvstnd lek, leklust
Avztand lek, samarbete
Owerrazkn., radsla
Cwerraszkn., hotdagar
Owerrazkn., nyfikenhet
Owerrazkn., kvarst radsla
Owerazkn., kvarst intresse
Ljudkanzlig, radsla
Ljudkanzlig, npfikenhet
Liudkanslig, kwarst radsla
Liudkanzlig, kyvarst intresse
Tkt Spaken, hotdaggr
. Spaken, kontroll

- Gip Spaken, radzla
Myfikenhet Intresse Spoken, nvfikenhet
Spoken, kontakt
Varje streck pa diagramaxlarna motsvarar 0.4 i awikelse fran Lek 2, leklust

Rasmedelvardet, som representeras av den inre ringen. Lek 2, gripande
Centrum i diagrammet har saledes vardet - 2 och axlarnas yitre Skaott
andar har vardet +2 fran Rasmedelvéirdet. Se ocksa INFO !

R adsla




Boxer
198 dogs, low aggressivity

Ras :|BDXER Fodd : | Utskrift ||

Hund / Tik : | ILAg agaressivitet
- ; ; = ] la Kontakt, halzning

MH beskrivna | 198 | Avbrutna I'-'IH_I 2 F'm'.raldm.l h30.3 16 Kontakt Samarbets

1o Kontakt, hantering

K antakt 2a  Lek 1, leklust

2b Lek 1. gripande

2o Lek 1, dragkamp

a2 Jakt, forfoljande

Ib2 Jakt, gripande

4 Abktivitet

Ba Awstdnd ek, intresse

Bb  Awstdnd lek, hotdaggr.

Bo Awstdnd lek, rfikenhet

Ad  Awstind lek, leklust

Be  Awstand lek, samarbete

Ba [Owemrazkn., radsla

Bb  Owermaskn., hot/aggr

Bo  Owemrazkn., nyfikenhet

Bd Owemaskn., kvarst radsla

Be Oweraszkn., kvarst intresse

Ya  Ljudkanzlo, radsla

b Ljudkanslg, nyfikenhet

7o Ljudkanszhg, kvarst radsla

7d  Ljudkanslig. kvarst intresze

ga Spaken, hat/agar

: gb  Spaken, kontrol

. GGrip Bc  Spoken, radsla

Myfikenhet Ihtresse 3d  Spaoken. nyfikenhet

_ _ Be  Spoken, kontakt

YWarje streck pa diagramaxlarna motsvarar 0.4 i awikelse fran 9a Lek 2. leklust

Rasmedelvardet, som representeras av den inre ringen. b Lek 2. gripande

Centrum i diagrammet har saledes vardet - 2 och axlarnas yitre 10 Skott
- - 5 . " .




Avel med

Islandsk farhund

Genetica




Registreringar aren 1984 - 1997
Islandsk farhund

Ar Hundar Ar
92
127
146
183
182
161
209




Registreringar aren 1984 - 1997

Lagotto Romagnolo

Ar Hundar |Inavel % | Ar Hundar |Inavel %
1995 3 0,0 2000 | 127 2,4
1996 9 1,0 2001 | 215 3,3
1997 9 0,0 2002 | 236 2,2
1998 32 2,1 2003 | 323 2,6
1999 67 2,5 2004 | 285 2,4
- N 1306 2,2

Tillkommer 288 hundar utan uppgift om registreringsar




Inavel aren 1984 — 1997
Islindsk farhund

Kull-
storlek

Inavels—
grad %

Ar

Kull-
storlek

Inavels

grad %

3,0

15,5

3,7

16,9

3,2

15,8

3,8

14,8

3,2

17,8

3,7

14,2

3,1

17,2

4,0

13,3

3,7

16,6

4,6

10,1

3,0

15,5

4,5

10,0

3,7

16,9

4,4

8,7




Inavelsgradens forandring
Islandsk farhund
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Kullstorlekens forandring
Islindsk farhund
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Inavelns inverkan pa kullstorlek
Islindsk farhund
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Andragenerationsproblemet
Isléindsk farhund

E Avkommor

[0 Barnbarn




Avel med

Islandsk farhund




