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1. Introduction

The Thoroughbred breed has a remarkably colorful palette, ranging from fiery chestnuts to golden buckskins to spectacular dapple greys and even to magnificent all white sabinos. The full spectrum of the Thoroughbred color gene pool includes chestnut, black, bay, brown, palomino, cremello, buckskin, perlino, smoky black, and smoky cream, the color modifier grey, the white/pinto patterns rabicano, sabino, frame overo, and possibly splash white, and the miscellaneous spotting patterns know as Birdcatcher spots, chubari spots, Bend Or spots, and manchado. 

2. Basic Mendelian Genetics

Horse color genetics are very easy to understand if one has a basic understanding of genetic inheritance. Simply put, genes exist in pairs. During reproduction, these pairs are split, and only half of the information from any pair of genes is passed on (randomly) to the offspring. Therefore, the offspring receives half of its genetic make-up from each parent. 

Genes can be dominant or recessive. If a gene is dominant, the trait will always be expressed when the gene is present. It can be heterozygous (1 copy of the gene) or homozygous (2 copies of he gene). If a gene is recessive, 2 copies of the gene must be present in order for it to be expressed. Therefore, any expressed recessive trait will always be homozygous for the gene. If one dominant and one recessive gene are present, the dominant gene will be expressed and mask the recessive one. Some genes can be incomplete dominants. Like simple dominants, they are always expressed when present, but the expression will be somewhat different depending on how many copies of the gene are present. For more discussion of incomplete dominants, see the chapter on the cream dilution gene (6). 

3. The Foundations: Black and Chestnut

All horse colors are built off of two base colors, black (E) or chestnut (e). Black is dominant over chestnut, and therefore can exist in a heterozygous or homozygous state. A homozygous black will have two copies of the black gene (EE) and can only pass black on to its offspring. A heterozygous black will have one copy of the black gene and one copy of the chestnut gene (Ee). It can pass on either color to its offspring. Because black is dominant, the horse will be black (even though it carries a chestnut gene) because the black gene masks the chestnut. A black horse should have no brown or red hairs anywhere in the coat, and despite being a dominant color, it is fairly rare in the Thoroughbred population. Black horses come in two varieties---fading and non-fading. Fading blacks will get bleached out coats when exposed to strong sunlight, particularly in summer. This is usually evident in lightened manes and tails and often a dull brownish cast to the coat. It should be noted that true blacks may look brown or even dark bay when they are sun-faded, but the hairs on their muzzles will still be black, a good indicator of the true color of the horse. Non-fading blacks, naturally, do not fade with sun exposure.

Some notable true black Thoroughbreds include the mare Six Perfections (Celtic Swing x Yogya, by Riverman) who won the Breeders Cup Mile in 2003 and the great Australian champion Lonhro (Octagonal x Shadea, by Straight Strike).

All chestnut horses are homozygous (ee) for the trait because it is recessive. Therefore, breeding two chestnut horses will only produce a chestnut because they have no other genes to pass on. Like nearly all horse colors, chestnut comes in a variety of shades, ranging from creamy golden to red to dark liver. The red and liver shades seem to be the most common in Thoroughbreds. Some chestnuts can have flaxen manes and tails. Triple Crown winner Affirmed was a lovely example of a golden chestnut while his rival Alydar was a striking contrast with his darker liver chestnut coat. Secretariat, a rich red chestnut, rounds out the spectrum. Flaxen chestnuts are somewhat unusual, but they do turn up now and again. Florida-stallion Flame Thrower (Saint Ballado x Metroman, by Metrogrand) is a perfect example.
4. Bay

The color bay is often thought of as a foundation color like black or chestnut, but it is in fact a modification of black. The bay or agouti gene acts by lightening the body color of a horse to a shade of brown while retaining black points (lower legs, man, tail, and ear tips). Bay is dominant, so if it is present along with black, it will be expressed.  Like black, bay can be heterozygous (E- Aa) or homozygous (E- AA). (Non-bay is expressed as E- aa.) Bay can range dramatically in shade from golden to red to deep mahogany. Because the agouti gene only affects black hairs, chestnut horses can carry it and pass it on without it being obviously expressed.

Bay is the most common color in Thoroughbreds, so examples of its various shades are easy to find. Victory Gallop, the 1998 Belmont Stakes winner, is a good representative of golden bay; top European sire Sadler’s Wells is a beautiful example of red or blood bay; and dual Breeders’ Cup Classic winner Tiznow is a stunning example of dark bay.

Occasionally, the black markings on the legs of bay horses will reach up only as far as the pasterns or fetlocks instead of the knees and hocks. This variation is known as “wild” or “wild-type” bay and is quite rare. The Australian mare She’s My Baby is a good example of this color.

5. Brown

Brown, like bay, is a modification of the black base color, and it is a fairly common color in Thoroughbreds. The brown gene 

The color is characterized by a coat that looks black except for telltale brown hairs on the muzzle, flankS, and inner forearms and thighs. Though brown acts similarly to bay, the genetics of the color are not entirely understood yet. It is known to be a black based color that is modified by an allele located at the same locus where agouti would be present. As discussed in the chapter on bays, horses that are bay carry the agouti allele in either the homozygous dominant form [AA] or the heterzygous dominant form [Aa]. Horses that are not bay are considered 'aa.' Brown horses have been genetically tested to determine that they do not carry 'A' or 'a' but an allele present at the same locus known as 'At.' Thus they are neither bay or just black, but rather something else entirely, namely "brown.") Seattle Slew was great example of this color. Brown horses have a black coat except for telltale brown hairs on their muzzles, flanks, and inner forearms and thighs.
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Cream genes---early intro of cream in TBs came from Teke ancestors i.e. Darcy’s Yellow Turk, etc. Not sure if continued line down to modern cream TBs or not

