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AKC Population Growth 
Year     AKC Rank # of dogs registered 
2008       26     6,963 
2007       34     6,399 
2006       36     5,509 
2005       38     4,210 
2004       49         3,377 
2003       54     2,202 
2002       58     1,840 
2001       64     1,727 
2000       71     1,513 
1999       73     1,278 
1998       76     1,227 
1997       76     1,269 
1996       82     1,093 
1995       81     1,039 
   - 
1990       81        632 
   - 
1985       94        318 



www.mbfs.com/compuped/bell.asp 

The Ins and Outs of Pedigree 

Analysis, Genetic Diversity, and 

Genetic Disease Control 



Types of Matings 

É Inbreeding:  Breeding closely related dogs. 

ÉLinebreeding:  Less intense form of 

inbreeding.  Concentrating the genes of a 
particular ancestor. 

ÉOutbreeding:  Breeding dogs less related than 

the average of the population. 

ÉCrossbreeding:  Breeding two different breeds 

together. 



Pure-bred 

Designer breed 

Random-bred 
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Inbreeding Coefficient 
(Wrightôs Coefficient = Fx) 

ÉThe proportion of all variable gene pairs 
 that are likely to be homozygous due 
 to inheritance from ancestors   
 common to the sire and dam. 

ÉThe probability of an individual being  
 homozygous at a given gene pair for 
 a gene received from an ancestor  
 common to the sire and dam. 



Relationship Coefficient 

ÉA measurement of the probable genetic 

 likeness between the individual and a 

 particular ancestor 

ÉThe probable percentage of genes the  

 individual and the ancestor have in  

 common from descent 

ÉCan be approximated by % blood   

 calculation 



French Bulldog  

    Inbreeding Coefficients Over Time 

Period        Average 10 generation coefficient 

Through 1979     34.88%   +/- 16.35 

1980-1984     25.59%   +/- 13.20 

1985-1989     19.54%   +/-   8.84 

1990-1994     17.76%   +/-   6.95 

1995-1999     16.00%   +/-   6.89 

2000-2004          13.42%   +/-   6.35 

2005-2009     11.07%   +/-   6.00 

 



French Bulldog Breeding  

    Inbreeding Coefficients Over Time 

Period        Average 10 generation coefficient 

Through 1979     36.27%   +/- 15.17 

1980-1984     25.01%   +/- 12.80 

1985-1989     19.76%   +/-   9.02 

1990-1994     17.69%   +/-   6.97 

1995-1999     15.98%   +/-   6.92 

2000-2004          13.40%   +/-   6.16 

2005-2007     11.40%   +/-   6.22 

 



Breed Inbreeding Coefficients 
Breed                        Period       10 gen. coefficient 
American Cocker Spaniel     1980-1999     10.49 +/- 7.33 
Bichon Frise       1990-2004     19.55 +/- 7.68 
Bernese Mountain Dog      1990-1999     11.32 +/- 4.50 
Borzoi            1990-1999     10.48 +/- 8.85 
Bouvier des Flandres  1990-1999     13.96 +/- 5.92 
Briard        1976-1993     15.18 +/- 7.66 
Bull Terrier              1990-1999     19.01 +/- 6.23 
Cavalier King Charles Sp.    1990-1999     13.17 +/- 5.83 
English Pointer         1990-2005     17.00 +/- 8.07 
German Shorthaired Pointer  1990-1995     11.12 +/- 8.50 
Great Pyrenees                      1985-1990     17.76 +/- 9.17 
Irish Setter   1990-2002     15.81 +/- 5.84 
Mastiff    1990-1999     11.59 +/- 6.57 
Norfolk Terrier     1990-2000     29.79 +/- 7.32 
Nova Scotia Duck Tolling Ret. 1990-1999     27.17 +/- 4.48 
Poodle, Miniature               1980-2000     16.50 +/- 7.86 
Poodle, Standard    1980-2000     16.25 +/- 7.77 
Rhodesian Ridgeback  1990-1999     15.91 +/- 6.15 
Samoyed   1990-1999       9.94 +/- 7.64 
Scottish Deerhound       1970-1997     20.56 +/- 6.23 
Siberian Husky   1990-2000     15.47 +/- 6.99 



Jimmy Leeôs Flips Shadow 

           Flim Flamôs Ramblin Ruben 

Flim Flamôs Fancy Free 

 Lôcream Dream Machine Dômckee 

Fairmontôs Heart To Beat 

           LaPetite Pixie De Mckee 

La Petite Monique De McKee 

Here Tisô Up óNô Adam De Mckee 
Adamsô Unique Physique 

           Coxôs Goodtime Ace in the Hole 

Coxôs Goodtime Dorene 

             La Petite Chamonix De Mckee 
Fairmontôs Heart To Beat 

           La Petite Pixie De Mckee 

10 Generation Inbreeding Coefficient:  36.13% 

La Petite Monique De Mckee 
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1/2 BROTHER x 1/2 SISTER  

Inbreeding Coefficient = 12.5%  

Relationship Coefficient to    = 50%  D 



Coefficients for Sample Matings 

 Type of                   Inbreeding           Percentage of Blood 
 Mating                     Coefficient          to Listed Ancestor 

--------------------------------------------------------------------------------------------------- 

 Parent x Offspring               25.00%        Parent      75.0% 

 Full Brother x Sister            25.00%        Common Grandparent    50.0% 

 Father x Granddaughter      12.50%        Father      62.5% 

 Half -Brother x Half -Sister   12.50%        Common Grandparent 50.0% 

 Uncle x Niece                   12.50%        Common Grandparent 37.5% 

 First -Cousin Mating               6.25%        Common Gr.Grandparent 25.0% 



 Lôcream Dream Machine Dômckee 

Fairmontôs Heart To Beat 

Here Tisô Up óNô Adam De Mckee 

Coxôs Goodtime Ace in the Hole 

Coxôs Goodtime Dorene 

La Petite Chamonix De Mckee 

La Petite Pixie De Mckee 



Pedigree Analysis for 
 Here Tisô Up óNô Adam De Mckee I.C.= 36.13% 
Linebred Ancestors       % Blood  1st Gen. #Times 
La Petite Pixie De Mckee  50.00%     2            2 
Terretteôs Tourbillon  Dôgamin 44.40%     6        114 
Terretteôs Chef  Dôoeuvre Gamin 39.69%     7        354 
Terretteôs Chef  Dôoeuvre   35.16%     8     1,148 
Hamptonôs Chevalier  34.38%     5               28 
Jimmy Leeôs Sparkle  31.25%     4            9 
Fairmontôs Heart To Beat  31.25%     3            3 
Phoebeôs Menjou Ii      29.82%     9         2,006 
Terretteôs Mitzi    22.84%     9         1,528 
Hamptonôs Petite Cherie  22.20%     7       114 
Terretteôs Enchantress  21.06%     8            380 
Hamptonôs Poupee Dôor  17.38%     6          29 
Jimmy Leeôs Flip   17.19%     5            7 
Hamptonôs Mystique  16.41%     6          16 
Phoebeôs Directoire     16.36%   10         2,365 
Tigre of Silpho   15.63%   11         4,371 
Phoebeôs Rochelle   15.63%   11         4,371 
Holly Oakôs Novelle Gerri     15.41%   10         2,582 
Gypsy Princess     15.27%   10         2,565 



Justamereôs Dunkin Fôr Apples 

           Teaberryôs A Star For David 

Teaberryôs Ivy Rose 

 Sundarbyôs Holliganôs Holiday 

Villaôs Ultimate Warrior 

           Interludeôs Hot  Copy 

Jb Mb Lilly Lace  

Rockôn Roll Around The World  
Kenleôs El Taureau Dôor 

           Kenleôs Taureau Dôbloquer 

Kenleôs Joli Blond 

             Kenleôs Booty Call 
Kenleôs Charles Dôcharmeur 

           Kenleôs Charlotte Enchantee 

10 Generation Inbreeding Coefficient:  12.16% 

Ju-Diôs-D-Trouble-I -Am-I -Am 



Pedigree Analysis for 
 Rockôn Roll Around The World I.C.= 12.16% 
Linebred Ancestors       % Blood  1st Gen. #Times 
Terretteôs Tourbillon  Dôgamin 25.26%     8     3,206 
Terretteôs Chef  Dôoeuvre Gamin 24.44%     9   11,022 
Terretteôs Chef  Dôoeuvre   23.76%   10   31,778 
Coxôs Goodtime Rowdy George 21.88%     4            5 
Phoebeôs Menjou Ii      20.49%   11        50,720 
Coxôs Goodtime Dorene  15.63%     5           13 
Terretteôs Mitzi    15.49%   11        38,555 
Fairmontôs Radar Ahead  14.94%     5           43 
Terretteôs Enchantress  14.43%   10        12,066 
Fairmontôs Heart To Beat  12.50%     6           50 
Hamptonôs Chevalier  12.16%     8             486 
Jimmy Leeôs Sparkle  11.25%     7         139 
Phoebeôs Directoire     11.17%   12         51,020 
Tigre of Silpho   10.70%   13         83,876 
Phoebeôs Rochelle   10.70%   13         83,876 
Holly Oakôs Novelle Gerri     10.58%   12         54,484 
Gypsy Princess     10.27%   12         53,730 
Phoebeôs Chaminade  10.24%   12     44,468 
Coxôs Goodtime Ace In The Hole   9.38%     6              8 



Smithôs Petit Maitre 

           Adamôs Unique Physique 

Terettes Joie De Moel 

 Coxôs Good Time Ace In The Hole 

Fairmontôs Heart To Beat 

           Coxôs Goodtime Dorene 

Miss Ladue 

Coxôs Goodtime Charlie Brown 

Fairmontôs Radar Ahead 

           K and D Nombre Un De Radar 

Mademoiselle Gigi 

             Coxôs Good Time Mindy Lou  of Knôd 

Fairmontôs Radar Ahead 

           Mademoiselle Eve 

10 Generation Inbreeding Coefficient:  19.66% 

Fairmontôs Goodtime Mini 



Pedigree Analysis for 
 Coxôs Goodtime Charlie Brown I.C.= 19.66% 
Linebred Ancestors       % Blood  1st Gen. #Times 
Terretteôs Tourbillon  Dôgamin 31.25%     6          70 
Terretteôs Chef  Dôoeuvre Gamin 30.37%     7        237 
Terretteôs Chef  Dôoeuvre   29.87%     8        799 
Phoebeôs Menjou Ii      25.74%     9          1,389 
Terretteôs Mitzi    19.45%     9          1,066 
Terretteôs Enchantress  18.07%     8             267 
Jimmy Leeôs Sparkle  17.19%     4  5 
Hamptonôs Chevalier  16.80%     5               13 
Jimmy Leeôs Bandolero of Ono 15.63%     4                 3 
Phoebeôs Directoire     14.04%   10          1,629 
Tigre of Silpho   13.45%   11          3,018 
Phoebeôs Rochelle   13.45%   11          3,018 
Holly Oakôs Novelle Gerri     13.31%   10          1,803 
Gypsy Princess     12.90%   10          1,773 
Scobeyôs Maurice Bon Homme 12.50%     4             4 
Coxôs Goodtime Petite Poupee 12.50%     4             2 
Terretteôs Fils De Bijou  11.52%     6           30 
Bedalôs Caprise Nocturne  11.06%     8             109 
Haworth Boy of Laurelwood 10.94%            11          7,968 



Bandogôs One In A Million  

           Legacy St. Croix 

Legacy Ms Behavinoô rosewood 

 Dliteôs Just In Case 

Legacy Prime Stock 

           Legacy Calamity Jane 

Legacy Dominica 

Krugerôs Best Chance 
T-Boneôs Trouble De Mcgee 

           Dôliteôs Casanova Dômckee 

Hightowers Monique 

             Pepperôs Pop-Eyed Catfish 
Gearyôs Little Dan 

           Partinôs Penny Pie 

10 Generation Inbreeding Coefficient:  5.49% 

Gearyôs Little Jeanie 



Pedigree Analysis for 
 Krugerôs Best Chance I.C.= 5.49% 

Linebred Ancestors       % Blood  1st Gen. #Times 
Terretteôs Tourbillon  Dôgamin 19.06%     8     4,913 
Terretteôs Chef  Dôoeuvre Gamin 18.56%     9   14,699 
Terretteôs Chef  Dôoeuvre   18.28%   10   39,429 
Phoebeôs Menjou Ii      15.82%   11        62,917 
Terretteôs Mitzi    11.90%   11        48,344 
Terretteôs Enchantress  11.06%     9        15,071 
K Nô D Foxy Joe of Coxôs Goodtime 10.16%     4             4 
Hamptonôs Petite Cherie    9.53%     9      4,673 
Balihai Quad      8.89%     6           41 
Hamptonôs Chevalier    8.67%     8             718 
Phoebeôs Directoire       8.61%   12        66,854 
Tigre of Silpho     8.26%   13      117,291 
Phoebeôs Rochelle     8.26%   13      117,291 
Holly Oakôs Novelle Gerri       8.14%   12        73,271 
Smiths Bon Mot     8.10%     8         268 
Gypsy Princess       7.93%   12         72,311 
Phoebeôs Chaminade    7.91%   12     58,140 
Fairmontôs Heart To Beat    7.35%     6            75 
Bedalôs Caprise Nocturne    6.94%   10           6,090 



Hamptonôs Chevalier 

           Jimmy Leeôs Flip 

Hamptonôs Mystique 

Jimmy Leeôs Bandolero of Ono 

Hamptonôs Chevalier 

           Jimmy Leeôs Sparkle 

Languedoc Crème Belle  De Jour 

Fairmontôs Heart To Beat 
Terretteôs Tourbillon  Dôgamin 

           Hamptonôs Chevalier 

Hamptonôs Poupee Dôor 

             Jimmy Leeôs Sparkle 
Hamptonôs Chevalier 

           Languedoc Crème Belle  De Jour 

10 Generation Inbreeding Coefficient:  72.34% 

Hamptonôs Mystique 
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Jimmy Leeôs Flip 

Jimmy Leeôs Bandolero of Ono 

Fairmontôs Heart To Beat 

Jimmy Leeôs Sparkle 

Hamptonôs Chevalier 

Languedoc Crème Belle  De Jour 

Hamptonôs Mystique 

Terretteôs Tourbillon  Dôgamin 



Pedigree Analysis for 
 Fairmontôs Heart To Beat   I.C.= 72.34% 

Linebred Ancestors       % Blood  1st Gen. #Times 
Jimmy Leeôs Sparkle  75.00%     1            2 
Hamptonôs Chevalier  68.75%     2            5 
Terretteôs Tourbillon  Dôgamin 67.19%     3          13 
Terretteôs Chef  Dôoeuvre Gamin 58.59%     4          37 
Terretteôs Chef  Dôoeuvre   50.27%     5        117 
Phoebeôs Menjou Ii      42.32%     6             207 
Terretteôs Mitzi    32.46%     6             154 
Hamptonôs Mystique  31.25%     3                 3 
Hamptonôs Valentine  25.00%     4                 8 
Phoebeôs Directoire     23.32%     7             249 
Bedalôs Caprise Nocturne    23.05%              5               21 
Tigre of Silpho   22.24%     8             456 
Phoebeôs Rochelle   22.24%     8             456 
Holly Oakôs Novelle Gerri     21.81%     7             265 
Gypsy Princess     21.81%     7             265 
Haworth Boy of Laurelwood 18.25%              8          1,186 
Laurelwood Jeep   16.31%     8             349 
Bedalôs Blanc Fleur De Lys   13.97%     6               32 
Laurelwood Bon Bijou  13.61%     9             879 
 



Coxôs Goodtime The Jock 

           Coxôs Goodtime Iôm Charlie Too II 

Coxôs Goodtime Lucy 

 Bandog Gardien Capedcrusader 

Bandogôs One In A Million  

           Bandogôs Gardien Angel 

Bandogôs Talk of The Town 

Bandog Bayouôs Cr¯me Brulee 

K Nô D Foxy Joe of Coxôs Goodtime 

           Bandogôs One In A Million  

Bandogôs Joy To The World 

             Bandogôs Bound For Glory 

Coxôs Goodtime Pierre of K and D 

           Fourstar Bandogs Pattys Puddin 

10 Generation Inbreeding Coefficient:  24.49% 

Fourstarôs Dixie Belle 



 Bandog Gardien Capedcrusader 

Bandogôs One In A Million  

Bandogôs Gardien Angel 

Bandog Bayouôs Cr¯me Brulee 

Bandogôs Bound For Glory 



Pedigree Analysis for 
 Bandog Bayouôs Cr¯me Brulee I.C.= 24.49% 

Linebred Ancestors       % Blood  1st Gen. #Times 
Bandogôs One In A Million  37.50%     2            2 
Terretteôs Tourbillon  Dôgamin 26.58%     8     2,512 
Terretteôs Chef  Dôoeuvre   26.51%   10   30,067 
Terretteôs Chef  Dôoeuvre Gamin 26.34%     9     8,859 
Bandogôs Joy To The World 25.00%     3  3 
Phoebeôs Menjou Ii      22.91%   11        52,032 
K Nô D Foxy Joe of Coxôs Goodtime 20.31%     3             3 
Coxôs Goodtime Ace In The Hole 19.24%     4           15 
Terretteôs Mitzi    17.22%   11        39,908 
Coxôs Goodtime Charlie Brown 16.41%     4             4 
Fairmontôs Heart To Beat  16.25%     5           65 
Terretteôs Enchantress  15.88%   10        10,055 
Lebull  Adams Dina of Ragtime 15.63%     4             5 
Coxôs Goodtime Pierre of K and D 15.63%     3             2 
Adamsô Unique Physique  15.23%     5           32 
Coxôs Goodtime Dorene  15.21%     5           29 
Jimmy Leeôs Sparkle  14.03%     6         152 
Tigre of Silpho   11.96%   13      109,430 
Haworth Boy of Laurelwood   9.71%            13      252,296 
é 

é 



Inbreeding Coefficients 
 vs. Depth of Pedigree 
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Genetic Diversity 



Many breeders are concerned 

with breed-wide genetic diversity 

ÉSome breeders propose only 

assortative mating and outbreeding 

to those least related  

ÉSelection, not the types of matings 

affect breed diversity 



Assortative Mating 

ÉBreeding only on the basis of appearance 

(phenotype versus genotype or relation) 

ÉPositive assortative mating:  Breeding 

 like to like 

ÉNegative assortative mating: Breeding 

 like to unlike  



Linebreeding 

É Increases Homozygosity 

É Exposes deleterious 
(recessive) genes 
through increased 
homozygosity 

É Does not create 
deleterious genes 

É Attempts to create 
predictability and 
reproducibility in 
offspring 

Outbreeding 

É Decreases Homozygosity 

É Tends to prevent 
(recessively) affected 
individuals through 
heterozygosity 

É Does not eliminate 
recessive genes. 

É Tends to brings in novel 
genes 

É Tends to produce more 
variability in litters 

 



Outbreeding versus Linebreeding: 

 4 Dog Example 

AB 
AB 

AB 
AB 

Offspring Generation: 

Gene Frequencies: 

 50% A & 50% B 

AA 
AA 

BB 
BB 

Offspring Generation: 

Gene Frequencies: 

 50% A & 50% B 

AA x AA BB x BB 

Dog1 Dog2 Dog3 Dog4 

Parent Generation: 

Gene Frequencies: 

 50% A & 50% B 

AA x BB AA x BB 

Dog1 Dog2 Dog3 Dog4 

Parent Generation: 

Gene Frequencies: 

 50% A & 50% B 



A theoretical mating with four offspring 

x 

=
 

A B 

C D 

Sire Dam 



The Popular 

 Sire Syndrome 





Popular Sire Syndrome 

ÉThe overuse of individual  breeding  

 dogs contributes the most to: 

É Decreased diversity (population  

   bottlenecks) 

É Increased spread of defective genes 

    (founders effect) 



Popular Sire Syndrome 

 The overuse of individual breeding 

males excludes or reduces the 

influence of other quality males, 

thus narrowing the gene pool. 



Genetic Diversity 

= 

Breeder Diversity 



It is the varied opinion of 

breeders as to what 

constitutes the ideal dog, and 

their selection of breeding 

stock that maintains breed 

diversity 



DEVELOPING A HEALTHY 

BREEDING PROGRAM 



Breeding Goals 

ǅMaintain and enhance the quality of 

the breed 

ǅDo not limit the genetic diversity of the 

population 

ǅGenetic Disease Control 

ǅDo not produce affected animals 

ǅDecrease the (carrier) frequency of 

defective genes 



  The Goal of Genetic Counseling 

To effectively control 

the spread of defective genes, 

while preserving the health 

and genetic diversity of the 

population. 



 

 



Top 10 Canine Health Concerns 
(AKC Canine Health Foundation) 

#1 Cancer (#4) 

#2 Eye Disease (#9PRA) 

#3 Epilepsy (#1) 

#4 Hip Dysplasia (#2) 

#5 Hypothyroidism (#3)  

#6 Heart Disease (#6) 

#7 Autoimmune 

Disease (#7) 

#8 Allergies (#8) 

#9 Patellar 

Luxation (#10) 

#10 Renal Dysplasia (--) 

#s in parentheses = 2002 rankings.  Bloat was #5 



Health Issues by Diagnosis 
in the French Bulldog 

2009 FBCA Health Survey 
ÅVertebral Malform.       35.09% 

ÅAllergic Dermatitis       27.98% 

ÅStenotic Nares         21.56% 

ÅElongated Soft Palate  15.83% 

ÅFood Allergy         14.22% 

ÅOther-Temperament       8.49% 

ÅAllergic Rhinitis           7.80% 

ÅPyometra            7.00% 

ÅIrregular or Split Heats  6.58% 

ÅIntervertebral Disc Dz    5.50% 

ÅOther Female Repro       5.35% 

ÅOther-Gastrointestinal   5.05% 

ÅExtreme Aggression      4.59% 

ÅHypoplastic Trachea      4.36% 

ÅCryptorchidism           4.15% 

ÅDemodex-generalized    4.13% 

ÅHip Dysplasia           4.13% 

ÅOther-Ophtho           3.90% 

ÅResorption of litters       3.70% 

ÅOther ï Dermatologic     3.44% 

ÅFrequent cystitis             3.21%  

ÅMast Cell Tumor            2.98% 

ÅHypothyroidism            2.98% 

ÅWry Jaw   2.98% 

ÅOther Respiratory  2.98% 

ÅDegenerative Myelopathy 2.29% 



Important Disorders or Problems  
in the French Bulldog 

2009 FBCA Health Survey 

ÅAirway/Breathing    32.34% 

ÅVertebral Malformation   27.06% 

ÅAllergies     23.62% 

ÅOrthopedic Disease   13.07% 

ÅCancer        7.57% 

ÅEye Disease       4.36% 

ÅCardiac/Pulmonary Dz     3.21% 



Vertebral Malformations in the  

French Bulldog 







Vertebral Malformations in the  

French Bulldog 

ǅDifferent Types of Malformations 

ǅHemivertebrae 

ǅButterfly Vertebrae 

ǅBlock Vertebrae 

ǅTransitional Vertebrae 

ǅ668 French Bulldogs in the OFA Spine Database 

ǅ95.1% of French Bulldogs show some vertebral 

abnormalities in OFA Spine Database 

ǅ35.09% reported in the FBCA Health Survey 



Vertebral Malformations in the  

French Bulldog 

ǅAbnormal Vertebrae Seen 

ǅHemivertebrae  73.8% 

ǅButterfly Vertebrae  18.1% 

ǅBlock Vertebrae    6.9% 

ǅTransitional Vertebrae   1.2% 

ǅLocation of Abnormal Vertebrae 

ǅCervical Spine    1.5% 

ǅThoracic Spine  95.1% 

ǅLumbar Spine    3.4% 



Vertebral Malformations in the  

French Bulldog 

ǅDegenerative disk disease is not correlated to 

vertebral malformations 

ǅMost vertebral malformations do not cause clinical 

pain or discomfort 

ǅSpines among littermates and results of breeding 

based on parental status vary 



Allergic Dermatitis in the  

French Bulldog 

27.98% in the FBCA Health Survey 



Brachycephalic Syndrome in the  

French Bulldog 

ǅDisorder of respiratory difficulty due to anatomical 

restriction of air movement 

ǅCan cause sudden death 

ǅSyndrome based on several components 

ǅStenotic Nares 

ǅElongated Soft Palate 

ǅHypoplastic Trachea 

ǅEverted Laryngeal Saccules 



Stenotic Nares 


