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A large number of individuals 
in a breed population provides 
greater choices when making 

breeding decisions
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With each selected trait or disorder, the 
proportion of the available gene pool decreasesSELECTION



Registration Statistics of the French Bulldog



AKC Population Growth
Year	 	    AKC Rank   # of dogs registered

2021	 	 	     2	 	      56,630

2020	 	 	     2	 	      66,458

2019	 	 	     3	 	      41,033

2018	 	 	     4	 	      32,404

2017	 	 	     4	 	      24,291

2016	 	 	     6	 	      19,118

2015	 	 	     6	 	      14,514

2014	 	 	     9	 	      11,734

2013	 	 	   11	 	        9,318

2012	 	 	   14	       	        8,473

2011	 	 	   18	 	        7,775

2010	 	 	   21	 	        7,145

2005	 	 	   38                    4,210

2000	 	 	   71     	        1,513

1995	 	 	   81	 	        1,039

1990	 	 	   81	      	           632

1985	 	 	   94	     	           318



AKC Litters Registered
Year   	         Litters   

2021	 	         26,904

2020	 	         32,381

2019	 	         22,350

2018	 	         17,797	 

2017	 	         13,554

2016	 	         10,508	 

2015	 	 	 7,899	 

2014	 	 	 6,497

2013	 	 	 5,279	 

2012	 	 	 4,828	 

2011	 	 	 4,445	 

2010	 	 	 4,282	   

2005	 	 	    ?	   

2000	 	              729

1995	 	              452	 

1990	 	              303	 

1985	 	              128

# Pups/Litter
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4.4

4.2
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French Bulldog 
= 20.4%



AKC French Bulldogs Bred



3%3% 1% 1%2%
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http://siriusdog.com/bell-pedigree-analysis-genetic-
diversity

The Ins and Outs of Pedigree 
Analysis, Genetic Diversity, and 

Genetic Disease Control
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Types of Matings
♦ Inbreeding:  Breeding closely related dogs.

♦ Linebreeding:  Less intense form of inbreeding.  

Concentrating the genes of a particular ancestor.

♦ Outbreeding:  Breeding dogs less related than the 

average of the population.

♦ Crossbreeding:  Breeding two different breeds 

together.
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Pure-bred

Designer breed

Random-bred

http://images.google.com/imgres?imgurl=http://images.jupiterimages.com/common/detail/84/14/23311484.jpg&imgrefurl=http://www.jupiterimages.com/itemDetail.aspx?itemID=23311484&h=250&w=250&sz=24&hl=en&start=27&tbnid=m0D876dPVeqUGM:&tbnh=111&tbnw=111&prev=/images?q=mutt&start=20&gbv=2&ndsp=20&svnum=10&hl=en&sa=N
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Inbreeding Coefficient 
(Wright’s Coefficient = Fx)

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


♦ The probability of an individual being 	 	
homozygous at a given gene pair for 	a gene 
received from an ancestor 	 	 common to 
the sire and dam.
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Relationship Coefficient
♦ A measurement of the probable genetic 	

likeness between the individual and a 	
particular ancestor


♦ The probable percentage of genes the 	 	
individual and the ancestor have in 	 	
common from descent


♦ Can be approximated by % blood 	 	 	
calculation
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AKC French Bulldog 
Inbreeding Coefficients Over Time 

(495,480 dogs)

•

Period Count
Mean 
# Gen

Mean 5 
Gen IC

Mean 
10 Gen 

Mean All 
Gen IC

Mean # 
Unique Anc

1960-9 59 3.1    5
1970-9 1,572 6.7 13.2% 13.1% 13.1% 23
1980-9 3,407 12.3 8.9% 10.2% 10.2% 101
1990-9 10,540 17.2 6.8% 11.1% 11.1% 240
2000-9 46,093 23.1 4.1% 7.5% 8.1% 600
2010-9 218,442 30.5 3.7% 3.9% 4.9% 1,497
2020-2 184,573 34.4 3.0% 3.4% 3.7% 2,204
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French Bulldog 
Inbreeding Coefficients Over Time
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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

Siberian Husky	 	 	 1990-2000     15.47 +/- 6.99
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Embark French Bulldog 
Molecular COI Analysis
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Influential AKC French Bulldog Ancestors
•Dog Sex DOB 1960's

Besing Vive Le Prince Of Laurelwood M 10%

Glenthorn Maxiboi Of Laurelwood M 9/29/1966 8%

Terrette's Tourbillon D'Gamin M 12/26/1963 8%

Miller's Godefroy De Bouillon M 11/14/1966 5%

Terrette's Fils De Bijou M 5%

Laurelwood Delphine F 5%

Hover's Princess Snowflake F 4%

Laurelwood Arabelle F 4%

Hampton's Petite Cherie F 4%

Lavender's Crame De Cacao F 1/24/1967 3%

Chaseholme Mr Chips M 7/1/1967 3%

Regina Du Cro Marin F 7/18/1968 3%

Haab's Jo Jo M 6/11/1964 3%

Terrette's Renee Brume De Miel F 3%

Schmidt's La Belle Otero F 3%

Bonlitz Edwardbear M 3%

Bonnevarie Candytuft Of Chaseholme F 3%

Pomeroy's La Countess Cinde F 3%

Kittel's De Bonnes Nouvelles F 3%

Berryhill's Sauve Oui Peut F 3%

Hampton's Pierrot M 3%

Hampton's Desiree F 3%



• •

• •

•

• •

•

••

••

•

••

••

•

••

Influential AKC French Bulldog Ancestors
•Dog Sex DOB 1960's 1970's
Besing Vive Le Prince Of Laurelwood M 10% 6%
Glenthorn Maxiboi Of Laurelwood M 9/29/1966 8% 6%
Terrette's Tourbillon D'Gamin M 12/26/1963 8% 18%
Miller's Godefroy De Bouillon M 11/14/1966 5%
Terrette's Fils De Bijou M 5% 3%
Laurelwood Delphine F 5% 4%
Hover's Princess Snowflake F 4% 3%
Laurelwood Arabelle F 4%
Hampton's Petite Cherie F 4% 9%
Lavender's Crame De Cacao F 1/24/1967 3%
Chaseholme Mr Chips M 7/1/1967 3%
Regina Du Cro Marin F 7/18/1968 3% 3%
Haab's Jo Jo M 6/11/1964 3%
Terrette's Renee Brume De Miel F 3% 4%
Schmidt's La Belle Otero F 3%
Bonlitz Edwardbear M 3%
Bonnevarie Candytuft Of Chaseholme F 3%
Pomeroy's La Countess Cinde F 3%
Kittel's De Bonnes Nouvelles F 3%
Berryhill's Sauve Oui Peut F 3% 3%
Hampton's Pierrot M 3%
Hampton's Desiree F 3%
Terrette's Chef D'Oeuvre M 5%
Terrette's Enchantress F 5%
Laurelwood Delphine F 4%
Koch's Bobo M 9/19/1968 4%
Terrette's Polar De La Neige M 9/24/1967 4%
Smiths Bon Mot M 9/4/1969 4%
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Influential AKC French Bulldog Ancestors
•Dog Sex DOB 1960's 1970's 1980's
Besing Vive Le Prince Of Laurelwood M 10% 6% 3%
Glenthorn Maxiboi Of Laurelwood M 9/29/1966 8% 6%
Terrette's Tourbillon D'Gamin M 12/26/1963 8% 18% 20%
Terrette's Fils De Bijou M 5% 3% 3%
Laurelwood Delphine F 5% 4%
Hover's Princess Snowflake F 4% 3% 3%
Hampton's Petite Cherie F 4% 9% 10%
Regina Du Cro Marin F 7/18/1968 3% 3%
Terrette's Renee Brume De Miel F 3% 4% 3%
Berryhill's Sauve Oui Peut F 3% 3% 3%
Terrette's Chef D'Oeuvre M 5% 5%
Terrette's Enchantress F 5% 5%
Laurelwood Delphine F 4%
Koch's Bobo M 9/19/1968 4%
Terrette's Polar De La Neige M 9/24/1967 4% 3%
Smiths Bon Mot M 9/4/1969 4% 4%
Burlington Berti Of Boristi M 2/18/1973 8%
Tommyville Tintoretto M 6/17/1977 5%
Bitter Sweet Of Boristi F 5%
La Forest's Cream Puff M 5/6/1971 4%
Fairmont's Radar Ahead M 2/2/1979 4%
Hampton's Poupee D'Or F 3%
Tommyville Troglodyte Of Hernhill M 3%
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Influential AKC French Bulldog Ancestors
•Dog Sex DOB 1960's 1970's 1980's 1990's
Besing Vive Le Prince Of Laurelwood M 10% 6% 3%
Terrette's Tourbillon D'Gamin M 12/26/1963 8% 18% 20% 20%
Terrette's Fils De Bijou M 5% 3% 3% 4%
Hover's Princess Snowflake F 4% 3% 3% 3%
Hampton's Petite Cherie F 4% 9% 10% 10%
Terrette's Renee Brume De Miel F 3% 4% 3% 4%
Berryhill's Sauve Oui Peut F 3% 3% 3% 3%
Terrette's Chef D'Oeuvre M 5% 5% 5%
Terrette's Enchantress F 5% 5% 5%
Terrette's Polar De La Neige M 9/24/1967 4% 3%
Smiths Bon Mot M 9/4/1969 4% 4%
Burlington Berti Of Boristi M 2/18/1973 8% 8%
Tommyville Tintoretto M 6/17/1977 5% 5%
Bitter Sweet Of Boristi F 5% 5%
La Forest's Cream Puff M 5/6/1971 4% 4%
Fairmont's Radar Ahead M 2/2/1979 4% 6%
Hampton's Poupee D'Or F 3% 3%
Tommyville Troglodyte Of Hernhill M 3%
Adams' Unique Physique M 11/21/1979 5%
Scobey's Maurice Bon Homme M 6/1/1975 4%
Cox's Petite Babette F 11/21/1974 3%
Balihai's Quad M 9/25/1974 3%
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Influential AKC French Bulldog Ancestors

•Dog Sex DOB 1960's 1970's 1980's 1990's 2000's
Terrette's Tourbillon D'Gamin M 12/26/1963 8% 18% 20% 20% 17%
Terrette's Fils De Bijou M 5% 3% 3% 4% 3%
Hover's Princess Snowflake F 4% 3% 3% 3%
Hampton's Petite Cherie F 4% 9% 10% 10% 8%
Terrette's Renee Brume De Miel F 3% 4% 3% 4% 3%
Berryhill's Sauve Oui Peut F 3% 3% 3% 3%
Terrette's Chef D'Oeuvre M 5% 5% 5% 4%
Terrette's Enchantress F 5% 5% 5% 4%
Burlington Berti Of Boristi M 2/18/1973 8% 8% 6%
Tommyville Tintoretto M 6/17/1977 5% 5% 4%
Bitter Sweet Of Boristi F 5% 5% 4%
La Forest's Cream Puff M 5/6/1971 4% 4% 3%
Fairmont's Radar Ahead M 2/2/1979 4% 6% 5%
Hampton's Poupee D'Or F 3% 3%
Adams' Unique Physique M 11/21/1979 5%
Scobey's Maurice Bon Homme M 6/1/1975 4%
Cox's Petite Babette F 11/21/1974 3%
Balihai's Quad M 9/25/1974 3%
Cox's Good Time Ace In The Hole M 3/23/1984 5%
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Influential AKC French Bulldog Ancestors

•Dog Sex DOB 1960's 1970's 1980's 1990's 2000's 2010's
Terrette's Tourbillon D'Gamin M 12/26/1963 8% 18% 20% 20% 17% 10%
Terrette's Fils De Bijou M 5% 3% 3% 4% 3%
Hampton's Petite Cherie F 4% 9% 10% 10% 8% 5%
Terrette's Renee Brume De Miel F 3% 4% 3% 4% 3%
Terrette's Chef D'Oeuvre M 5% 5% 5% 4%
Terrette's Enchantress F 5% 5% 5% 4%
Burlington Berti Of Boristi M 2/18/1973 8% 8% 6% 3%
Tommyville Tintoretto M 6/17/1977 5% 5% 4%
Bitter Sweet Of Boristi F 5% 5% 4%
La Forest's Cream Puff M 5/6/1971 4% 4% 3%
Fairmont's Radar Ahead M 2/2/1979 4% 6% 5%
Cox's Good Time Ace In The Hole M 3/23/1984 5%
Belboulecan Du Champagne Mondo M 5%
Truhali Skywalker At Glenlee M 3%
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Influential AKC French Bulldog Ancestors

•Dog Sex DOB 1960's 1970's 1980's 1990's 2000's 2010's 2020's
Terrette's Tourbillon D'Gamin M 12/26/1963 8% 18% 20% 20% 17% 10% 6%
Hampton's Petite Cherie F 4% 9% 10% 10% 8% 5% 3%
Burlington Berti Of Boristi M 2/18/1973 8% 8% 6% 3%
Belboulecan Du Champagne Mondo M 5% 5%
Truhali Skywalker At Glenlee M 3% 4%
Kolumb Iz Russkoi Skazki M 4%
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5 gen IC= 1.3% All gen IC= 5.7%10 gen IC= 4.1%
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Pedigree Analysis for Fox Canyon’s I Won The War At 
Goldshield         I.C.= 1.3%/4.1%/5.7%

Linebred Ancestors	     % Blood  1st Gen. #Times

Robobull Fabelhaft Inferno   15.6%	        4	 	      3

Terrette’s Tourbillion D’Gamin  14.3%	       11	        13,923

Cox’s Goodtime Polar Bear 10.2%	        5                 5

Xclusive De La Parure	          9.4%	        5                 4

Bandog’s One In A Million          9.0%	        6        	       9

Hampton’s Chevalier               8.8%	       11	           2,939

Fairmont’s Heart To Beat         8.5%	         9	              349

Jimmy Lee’s Sparkle	          8.1%	       10             983

Kishniga’s Benvenuto	          7.7%	         7	 	     19

Cox’s Good Time Ace In The Hole  6.9%	         8	                76

VI Du Lac Starhaven’s Dante      6.6%	          6	 	        6

Jimmy Lee’s Bandolaro of Ono   6.1%	       10        	   505

Justamere’s Golden Delicious      5.9%	         6        	       6

Adams’ Unique Physique                5.8%	         9              133
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5 gen IC=7.4% All gen IC=17.4% 10 gen IC=14.8%
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Pedigree Analysis for Empire N Bandog’s  
Walk On Water         I.C.= 7.4%/14.8%/17.4%

Linebred Ancestors	     % Blood  1st Gen. #Times

Bandog’s Feel The Magic       39.1%	        2	 	      8

Bandog N TX-STAR’s Come To The Garden25.0%	        3	                 2

Cox’s Goodtime Polar Bear 23.3%	        4               32

Bandog’s Jump For Joy       22.7%	        3               12

Gardien Bandog Yankee Doodle 21.1%	        3               10

Terrette’s Tourbillion D’Gamin  19.2%	      10	        53,685

Bandog’s One In A Million        15.2%	        5        	     64

Cox’s Goodtime Jake of Jock  12.6%	        5	                45

Fairmont’s Heart To Beat        12.2%	        8	           1,542

Cox’s Good Time Isabella        12.0%	        5	                43

Hampton’s Chevalier              11.7%	      10	         11,556

Cox’s Good Time Ace In The Hole11.7%	        7	              432

Bandog’s A Million Wishes  11.3%	        4                12

Jimmy Lee’s Sparkle	         11.0%	        9           4,004
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5 gen IC=0.0% All gen IC=2.3% 10 gen IC=1.2%
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Pedigree Analysis for Miranda’s Lucky 
I.C.= 0.0%/1.2%/2.3%

Linebred Ancestors	     % Blood  1st Gen. #Times

Belboulecan Du Champagne Mondo   7.0%	        9	 	  476

Terrette’s Tourbillion D’Gamin     6.8%	      16	      909,926

Kolumb Iz Russkoi Skazki      6.7%	       7               24

Kingsblood Kris	 	           5.3%	        7               21

Kromvel Iz Russkoi Skazki     4.9%	       6        	       9

Nagyerdoi Champion Oszkar  4.8%	       7        	     30

Truhali Skywalker At Glenlee 4.7%	       9        	   305

Pacificbluefrenchbulldogz Ironman 4.9%       5        	       3

Belboulecan Histoire De Ma Vie  4.1%	     11	 	   963

Hampton’s Chevalier                  4.1%	     16	       195,210

Beast Nectar of The Gods	 	   3.9%       6	                  4

Elegant Frenchie King Bobby  3.9%       5                  2

Leos Gold Zhizel	 	             3.6%	        7	 	      13

Affabulls King of Diamonds	   3.5%	       10	 	     476
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Inbreeding Coefficients vs. Depth of Pedigree

Empire N Bandog’s

Walk On The Water
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In order to understand about 
breeds, you must understand 

about breed evolution



As breed lines became more 
specialized and stud books 
closed, those who did not 

conform to the standard were 
removed from breeding

The development of breeds 
occurred through artificial selection 

for body type, color, coat type, 
behavior, and conformational 

aspects



Studies of dog breeds estimate that 
they lose on average 35% of their 
genetic diversity through breed 

formation 

(Gray MM et. al. Genetics 2009; 181:1493-505)



Pedigree Analysis of Populations

A typical breed pedigree
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Any selection over generations 
will create

♦ Homozygosity – uniform 
purposeful selection for 
breeding goals


♦ Diminished frequencies of 
undesirable genes
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	 Any selection will cause a loss of 
genetic diversity

This loss is not detrimental to the 
population, if it is directly related 

to increasing its superiority
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Breed-defining genes would be 
expected to become homozygous 

due to selection over time

These include breed-selected traits 
for size, coat color & texture, 

behavior, skeletal morphology, and 
other traits
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Even without close linebreeding, 
selection for positive traits will 

increase their homozygosity having 
originated from distant ancestors
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Modern Breed Population 
Statistics


♦ High deep pedigree average 
inbreeding coefficients (homozygosity)


♦ Low effective population size (limited 
number of founders)


♦ High average relationship coefficients 
to influential ancestors

♦ These ancestors appear in the 

pedigrees of every member of the 
breed, with genetic contributions of 
15%-35% 



These are necessary and 
expected consequences of 

breed formation and evolution 



Homozygosity is not inherently 
correlated to impaired genetic 
health, nor does it need to be 

artificially controlled



Healthy Breed Genes Pools 
Require Expanding, or Large 

Stable Populations


♦ Allows the creation of new “family 
lines”


♦ Allows for within-breed diversity

♦ Population contraction causes loss of 

breed diversity and quality breed lines



Selection of breeding animals should 
represent the quality traits and breadth of 

pedigree background


Quality lines should not be abandoned



The Popular 
 Sire Syndrome
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The popular sire syndrome is the single most 
influential factor in restricting breed gene pool diversity

♦ The overuse of a popular sire;

♦ Quickly disseminates his genes 

throughout the gene pool without 
the benefit of evaluation over time


♦ Causes the loss of other quality 
male lines that should be 
contributing to the gene pool



A popular sire’s influence is different 
from that of an influential ancestor 
♦ An influential ancestor’s contribution 

is continually evaluated through it’s 
descendants, who have to compete 
with others for breeding status


♦ If a popular sire is found to pass on 
deleterious genes, the resultant 
purging process also causes the 
loss of influence of the quality dam 
lines to which he was bred



Diseases and Disorders

The Dark Side of Breed Development



All individuals carry some 
deleterious mutations


♦ Quality individuals who propagate will 
also propagate their deleterious 
mutations


♦ These can cause breed-related 
disease if they are disseminated and 
increase in frequency through the 
founder’s effect



Breed propagation must 
always include active 

monitoring and selection 
against genetic disease


Without this selection, the 
genetic health of the breed 

will decline



The genetic health of dog breeds 
is not a direct function of 

homozygosity or heterozygosity, 
but of the accumulation of specific 

disease liability genes



Breed Maintenance



In response to perceived concerns with genetic diversity, some 
advocate for homozygosity testing and SSP-type outbreeding 

programs

Recommendations to only outbreed 
(breed to those least related) 

homogenizes breeds and erases the 
genetic difference between individuals
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None of the types of mating 

systems (Inbreeding, 

Linebreeding, Outbreeding) 

change the frequency of defective 

genes, or their dissemination



Outbreeding will not change the 
frequency of deleterious genes


♦ For dispersed breed-related deleterious 
genes, outbreeding will not reduce the 
frequency of affected individuals


♦ Affected individuals will be produced in a 
random fashion



Genetic Diversity
♦ Molecular geneticists have discovered the 

tools to identify homozygosity within 
breeds


♦ In identifying these tools, molecular 
geneticists are instructing breeders to use 
these tools as goals of breeding and only 
outbreed to unrelated dogs and increase 
their “genetic diversity”




Genetic Diversity
♦ All breeds are inbred with many different 

parameters causing changes in their 
homozygosity and genetic diversity


♦ None of the manipulations recommended by 
molecular geneticist have to do with:

♦ The health of the breeds

♦ Selection for or against specific health or 

diseases or liability genes 



Selection for Heterozygosity

♦ Selects against good homozygosity 

accomplished through generations 
of selection


♦ Blindly increases minor frequency 
genes and chromosomal segments


♦ These are likely minor frequency due 
to selection over generations against 
undesirable and deleterious traits



Genetic Diversity 
= 



It is the varied opinion of 
breeders as to what 

constitutes the ideal animal, 
and their selection of 

breeding stock that maintains 
breed diversity



	 When breeds have issues with genetic 

disease, the only way to improve their gene 

pool is through genetic screening and 

selection against the specific diseases and 

their associated liability genes



•

•

•

•

•

•

•

•

•

•

Moderation away from 
extremes that cause disease 

should be a guiding principle in 
breeding and judging



Pre-breeding Health Screening


should become as


universal as 


Equine Pre-purchase Exams



1) Avoiding the popular sire syndrome. 

2) Utilizing quality dogs from the breadth of 
your population to expand the gene pool. 

3) Monitoring genetic health issues through 
regular health surveys. 

4) Doing genetic screening for breed-related 
disorders. 

5) Participating in open health registries to 
manage genetic disorders.

6) Constant selection for quality and health

Breed Maintenance Requires;


