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Background

Outline

• Population trends
• Colors of Fjords
• Genetic basis of inheritance
• Color testing
• Interpreting color tests
• Kvit
• White marks
• Foal colors
• Other color variations

White dun,     Brown dun,     Grey,     Yellow dun,     Red dun

5 Colours of Fjords, photos by Marissa Orsel
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Kjor Hunter 1dr Ragnvald

White Dun
Aa Ee NCr

Brown Dun
Aa Ee NN

Percent of 
NFHR 

Fjord foals 
by color 

registered 
from 1982 

to 2019

Graphic and Article by 
Cherrie Nolden, The 
Fjord Herald, Issue# 134, 
Spring 2020
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Fjord Color Genetics

• 5 accepted colors (Kvit is not)
• 9 colors, really
• Norwegian names for colors

• 2 Grey colors lumped under one name
• 3 Kvit colors lumped together

• All Fjords are Dun 
• D/D nearly ubiquitously
• Rarely D/nd1 in Australia, Europe

• 3 color genes create the colors
• Agouti
• Red Factor / Extension
• Cream Dilution

Brown Dun White Dun

Red Dun Yellow Dun

KvitGrey
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Agouti Gene

Red Factor / Extension Gene

Cream Dilution Gene

Not Grey

Diluted by 1 Copy

Red Dun

A a

N Cr

e e

Overall Effect: Yellow Dun, Grey carrier

Genetic Terminology

• Trait – any characteristic that can be passed from parent to offspring
• Heredity – passing traits from parent to offspring
• Genetics – study of heredity
• Monohybrid cross – cross involving a single trait e.g. Agouti color
• Dihybrid cross – cross involving two traits e.g. Agouti and Red Factor 

colors
• Punnett Square – grid used to help solve simple genetics problems
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More Gene Terminology

• Alleles – two forms of a gene (dominant and recessive)
• Dominant – stronger of two genes expressed in a hybrid; represented 

by a capital letter (A, Agouti gene; E, Red Factor gene)
• Recessive – gene that shows up less often in a cross; represented by a 

lowercase letter (a, Agouti gene; e Red Factor gene)
• One copy from each parent is required to produce the recessive color

• Incompletely Dominant – gene that has a dose-based effect
• Cream Dilution gene in Fjords
• 2 alleles: N (no dilution), Cr (dilution of red base color)
• Not recessive or dominant
• Only 1 copy, from 1 parent, is required to produce the rare color

3 Color Genes, 6 Alleles, with Descriptions

Gene Alleles Phenotype with Description

Agouti
AA Brown dun, does not carry Grey
Aa Brown dun, carries Grey
aa Grey (unless also ee; then Red dun)

Red Factor / 
Extension

EE Brown dun, does not carry Red dun
Ee Brown dun, carries Red dun
ee Red dun (could be genetically Grey if also aa)

Cream Dilution
NN Brown dun, Red dun or Grey
NCr White dun (if also A_), Yellow dun (if also ee), or Grey if aa E_
CrCr Kvit (blue eyes, cream skin and hooves, very dilute color)



Fjord Color Genetics, by Cherrie Nolden 3/23/2025

Canadian Fjord Horse Association, 2025 AGM 7

Graphic by Cherrie Nolden, 1dr Fjords
Color names and corresponding genotypes of the Fjord Horse breed

No Cream (NN) One Cream(NCr) Two Cream (CrCr)

Bay base Brown Dun White Dun Kvit (Perlino Dun)
A_  E_ A_ E_ NN DD A_ E_ NCr DD A_ E_ CrCr DD

Red base Red Dun Yellow Dun Kvit (Cremello Dun)
_ _  ee _ _ ee NN DD _ _ ee NCr DD _ _ ee CrCr DD

Black base Grey Grey Kvit (Smoky Cream Dun)
aa  E_ aa E_ NN DD aa E_ NCr DD aa E_ CrCr DD

Colors in Norwegian Fjord Horses
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Outline

• Population trends
• Colors of Fjords
• Genetic basis of inheritance
• Color testing
• Interpreting color tests
• Kvit
• White marks
• Foal colors
• Other color variations

White dun,     Brown dun,     Grey,     Yellow dun,     Red dun

5 Colours of Fjords, photos by Marissa Orsel

Color Testing

• Animal Genetics
• $40 for the base color test (Agouti and 

Red Factor together)
• $25 for Cream Dilution

• University of KY 
• $25 each for the 3 color genes

• University of California-Davis VGL
• $85 for Agouti, Red Factor and Cream 

Dilution

• Etalon Diagnostics
• $149 for all colors, health and 

temperament tests
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Phenotypes and Corresponding Genotypes
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Law of Segregation

• During the formation of gametes (eggs or sperm), the 
two alleles responsible for a trait separate from each 
other.

• Sire: Aa, produces ‘A’ semen and ‘a’ semen, at a 50-50 ratio 
A:a

• Dam 1: aa, produces 100% ‘a’ eggs 
• Dam 2: AA, produces 100% ‘A’ eggs
• Dam 3: Aa, produces ‘A’ eggs and ‘a’ eggs, at a 50-50 ratio A:a

• Alleles for a trait are then “recombined” at fertilization.
• The genotype of the offspring depends on which semen 

fertilizes which egg

• Punnett Squares help predict likely color combinations 
of foals

Applying the Law of Segregation

• Red Dun       ee
• Brown Dun  EE, Ee

Mare (Ee) E

e

EE Ee

Ee ee

Stallion (Ee)

E e

Red Factor/Extension Gene
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Applying the Law of Segregation

• Grey aa
• Brown Dun  AA, Aa

Mare (Aa) A

a

AA Aa

Aa aa

Stallion (Aa)

A a

Agouti Gene

Dihybrid Cross
• Traits: Agouti Gene & Red Factor Gene
• Alleles: 

• A - Brown dun
• a – Grey
• E – Brown dun
• e – Red dun

Stallion, Brown Dun, carrying 
Grey and Red Dun

Mare, Brown Dun, carrying 
Grey and Red Dun

Aa Ee Aa Ee

A E

A e a e

a E

A E A e a E a e
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Dihybrid Cross

Aa Ee
A E A e a ea E

A E

A e

a E

a e

Aa Ee

Stallion

Mare

Eggs

Sperm

AA EE AA Ee Aa EE Aa Ee

AA Ee AA ee Aa Ee Aa ee

Aa EE Aa Ee aa EE aa Ee

Aa Ee Aa ee aa Ee aa ee

Dihybrid Cross (Aa Ee x Aa Ee)
Parents carry Grey, Red

AA EE AA Ee Aa EE Aa Ee

AA Ee AA ee Aa Ee Aa ee

Aa EE Aa Ee aa EE aa Ee

Aa Ee Aa ee aa Ee aa ee

Phenotypes:
• Brown Dun
• Red Dun
• Grey

Count, %
• Brown Dun: 

• 9 of 16, 
• 56% of offspring

• Red Dun: 
• 4 of 16, 
• 25% of offspring

• Grey: 
• 3 of 16, 
• 19% of offspring
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Incomplete Dominance

• Cream Dilution gene
• Two alleles: N (No dilution), Cr (Dilution)
• Not recessive/dominant
• Expressed in an additive manner, based on copy number

• No copies (NN) no dilution of color
• One copy (NCr) dilutes red-based color slightly, doesn’t dilute black points
• Two copies (CrCr) dilutes red based color to Kvit, dark points lightened

• Does not dilute black-based color (grey unaffected) w 1 copy
• ‘Color’ produced by just one parent passing along this gene

• Recessive genes require a copy from each parent to produce rare color

White dun stallion, Kjor Hunter, 2025

Applying the Law of Segregation

• White Dun NCr
• Brown Dun  NN

Mare (NN) N

N

NN NCr

NN NCr

Stallion (NCr)

N Cr

Cream Dilution Gene
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Outline

• Population trends
• Colors of Fjords
• Genetic basis of inheritance
• Color testing
• Interpreting color tests
• Kvit
• White marks
• Foal colors
• Other color variations

White dun,     Brown dun,     Grey,     Yellow dun,     Red dun

5 Colours of Fjords, photos by Marissa Orsel

Kvit colors
• Is 2 copies of Cream 

Dilution
• 1 copy from each parent

• Is not albino
• Eyes stay blue
• Skin contains pigment
• Not associated with 

health problems
• In Norway:

• Are registered
• Stallion won’t receive 

score high enough for 
breeding license

• Kvit mares can be bred; 
no licensing required

• 25% chance Kvit from 
parents with 1 copy

• 50% chance of colt vs 
filly, so breeders rarely 
take the chance Photos with permission from Kaila Watters, 

www.meadowbrookstables.ca 
Perlino Dun           
(A_ Ee CrCr D_ T_)

Perlino (Aa Ee CrCr dd)

White Mark

Unpigmented 
Skin

Kvit =  
Pigmented 

Skin

White Mark = 
Unpigmented 

Skin

Kvit =  
Pigmented 

Skin
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Fjord Horse International, ‘The Red Book’ Official Handbook for Fjord Horse Judges, May 3, 2003 

White Marks• W-series, KIT, PAX3 & MITF, EDNRB and/or SOX10 genes
• Multifactorial and polygenic (Woolf, 1990; Rieder et al., 2008)
• 34-35 genes identified now
• New discoveries annually, esp KIT
• Haplotypes

• W22 is a haplotype containing W22 and W20

• Larger and more frequent w/red base colors
• Extensively marked individuals more likely to produce similar offspring
• Most recessive: impossible to select out, lacking a test
• Some dominant: have been selected out of Fjords
• Some embryonic lethal W22/W22, W13/W13
• Masking alleles possible
• Squamous cell cancer risk, no pigment
• Photosensitivity dermatitis only in white mark areas
• Heavy draft breeds have unique alleles, not described yet
• Fjords have unique alleles, not described yet

• In Norway:
• Stallions w/ white marks won’t receive breeding license
• Mares: smaller than 5 cm, no white marked hooves
• Until tests are available, choose unmarked breeding stock

• Other breeds with Breed Standard of an Unmarked Horse

https://equusferus.photography/2025/01/18/the-inheritance-of-white-facial-and-extremity-markings/
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Background

Basic Assumptions
• Reduce need for testing
• Red dun parent (ee)

• All foals inherit one copy of ‘e’
• Grey parent (aa)

• All foals inherit one copy of ‘a’
• Parent with Cream Dilution (NCr)

• 50% chance of foal inheriting ‘Cr’
• 100% if one parent is CrCr

• Order Herald back-issue for an extensive 
list of ‘if-then’ statements regarding 
Fjord color

Fjord Color Inheritance and Testing Decision Guide, by Cherrie Nolden. The Fjord Herald, Issue 148, Fall 2023.
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Foal Coats
• Born generally lighter than mature color
• Dorsal stripe becomes bolder with age
• Leg stripes pale at birth
• Njal marks present at birth
• Red base colors 

• Cream hooves at birth (not white)
• Orangeish-purple eyelid color
• No black hairs

• Grey foals
• Grey eyeliner around eyes
• Grey on muzzle is not reliable

• Cream diluted colors
• Some very white highlights at birth
• White marks are most visible at day 1-2

• Test, Don’t Guess

Other Color Variations in Fjords
• Shade or intensity [1], 
• Pangaré expression, 
• Extent of dun expression [1], 
• Somatic mutation, lines of blaschko, skewed 

dun,
• Changing hoof horn color in sections, 
• Njal marks, 
• Leg darkness, 
• Splits in the dorsal stripe, 
• White hairs in the dark dorsal stripe section, 
• Low dorsal stripe expression on the back, 
• Fading of dark points in sunlight, 
• Appearance of white hairs years after birth 

with no known injury, 
• White spots on the penis, 
• Eye color from gold to dark brown [4].
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Amigo, Yellow dun
Veronica Schijven-
Langenberg

• Dark muzzle, legs
• Eye rings like Grey
• Split dorsal 

• Minimal Pangare

Breed Responsibly

• Colors are Fun
• Fjords are SO much more 

than their color, and they 
should be!

• Temperament
• Structure
• Movement
• Genomic diversity
• Breed standard
• 3 generation no repeated 

parent rule for registration
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Questions

Cherrie Nolden

1dr Fjords
Won Der Fjords on Facebook

608-477-1981

wonderfjords@yahoo.com

Website: https://www.wonderacresfarm.com/


