Green Genes: a DNA Curriculum

Massachusetts 4-H Program

Color Patterns in Beef Cattle

· Most breeds of beef cattle have a color pattern that is characteristic for that breed. For example, all Hereford cattle have a red body color with a white face, and Black Angus are black.  Some breeds also have colors which are unpredictable, for example, spotting, brindling or solid colors in Longhorn.

· Knowledge of the genetic aspects of hair color allows prediction of the color pattern to expect among calves when crossing breeds.  The predictions discussed in this fact sheet give only the major expected colors.

Inheritance of Color 

All cattle have a basic color of black, red or white. Since all cattle have two genes for basic color, this makes six possible genetic combinations (Table 2). Each parent will contribute one gene to the offspring. 
Table 1. Basic body colors of cattle and the breeds identified with those colors. 

Black
    Angus
    Brangus
    Galloway
    Welch Black 
Red
    Barzona
    Devon
    Gelbvieh
    Hereford
    Polled Hereford
    Limousin
    Red Angus
    Red Poll
    Salers
    Santa Gertrudis
    Shorthorn
    South Devon 
Light Hair Color with Dark Pigment Skins
    Brahman
    Chianina
    Jersey
    Tarentais 

Spotted
    Simmental
    Holstein
    Maine Anjou
    Pizgauer 

Mixed Color
    Beefmaster
    Braford
    Longhorn     

White or Cream
    Shorthorn
    Charolais
    White Park

	Table 2. Combination of the red, black and white gene and the colors they produce.

	Genes Contributed by Parents (Genotype)
	 
	Colors of Progeny When Genes are Combined (Phenotype)

	RbRb Black
	+
	RbRb Black
	=
	RbRb
Black

	RbRb
Black
	+
	RR
Red
	=
	RbR
Black

	RR
Red
	+
	RR
Red
	=
	RR
Red

	RbRb
Black
	+
	rr
White
	=
	Rbr
Black-roan

	RR
Red
	+
	rr
White
	=
	Rr
Red-roan

	rr 
White
	+
	rr
White
	=
	rr 
White


The gene for black (Rb) is dominant to the gene for red (R). Cattle with one gene for black and one gene for red will be black. There is incomplete dominance between the gene for black (Rb) and the gene for white (r). Therefore, an individual with one gene for black and one gene for white will be black-roan. There is also incomplete dominance between the gene for red (R) and the gene for white (r), producing the red-roan when these two genes are present. An individual with two genes for white (r) will be white. 

Another set of genes determines if color is diluted or not diluted. The gene for dilution is dominant to the gene for nondilution. An animal that has one gene for dilution and one for nondilution will have a diluted color. An animal with two genes for dilution will be diluted and an animal with two genes for nondilution will not be diluted. The dilution gene causes black to be diluted to gray and red to yellow. Diluted white will still be white. 

Since many more genes can be involved, sets of genes involving color and dilution are only a small part of the overall inheritance of color. There are several other sets of genes that will modify color. There are also several sets of genes that determine color pattern such as the white face, solid color or spotted. 
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