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Background
White Galloways are white to creamy in colour and bear black markings on muzzle, ears and feet. Sometimes also other parts of the body are spotted and / or the desired markings, especially of the feet, are lacking or are overpronounced. It is well known that progeny from matings of animals exhibiting the desired phenotype may not at all show this phenotype or are even totally black in colour. A general rule is that chances to obtain offspring with ideal colour and markings are higher if parents of the desired phenotype are mated. But the result is not guaranteed. This is so because some alleles maybe dominant while others are recessive and new combinations of alleles may come together in the offspring.

The above is the background for the project that now has been running for more than two years. The project was initiated by Mrs. Mechthild Bening, Bebensee, Schleswig-Holstein, Germany. Mrs Bening is a White Galloway enthusiast and made me interested in the problem of the inheritance of coat colours and patterns in White Galloway. To complete the team, we have also included Bertram Brenig and his group at the University of Göttingen who looks at the problem from the side of a molecular geneticist. In my group in Halle, Dr. Frank Rosner and Ms Ulrike von Angern are busy with maintaining the data base and running statistical analyses. As usually done in science, the project started with collecting data and samples for DNA analysis.

Collection of data
We have been working with data collection sheets for breeding animals and their offspring. One sheet refers to every animal used for breeding. On this sheet, the most important information is the registration number, birth date, sex, sire, dam, and the colour coding. Another sheet should be filled out for every cow that has been used for breeding and refers to all her calves. These second sheets are necessary since all calves, even though they may not have been raised for breeding and possibly show a “wrong” colour, will provide valuable information through their colour coding.
The colour codes are the most crucial information on the data sheets. We have used


White, well marked -
A white animal with black markings on muzzle, ears and 




feet - the perfect coat colour and pattern!

White, poorly marked -
An almost fully white animal, markings are missing, 




especially those at the feet


White, strongly marked -
An animal with all the black markings of a "perfect" one, 




but also bearing some black colour in other places, 





sometimes even quite a bit of black


White, fully black -

This sounds like complete nonsense. It does mean: An 




animal born from a mating of two White Galloways, 




however, this animal is fully black
The background for this coding of colours and patterns is that by recording it this way an analysis of various modes of inheritance is possible.

First results

At present, 531 animals with full and valid information have been stored in the data base. Valid information in this sense means that the registration numbers are unique, the colour codes are valid, and that all animals have identified parents that in turn also have full valid information including the  colour coding. These 531 animals mostly stem from German and Swiss breeders. Whenever possible, we have been trying to trace back the pedigree as far as information was available. In the pedigree part of the data base, a total of 853 animals have been stored, often traced back to Scottish origin. However, not all of these animals match the criteria as defined above to have "full valid information". All 531 animals are descendants of 39 sires and 116 dams.
Collection of data focused on White Galloways, i.e. Black Galloways and Belted Galloways were not considered as breeding animals. Table 1 displays the distribution of all 531 animals by colour codes. As can be seen, fully black animals (WFB) amount to 18.08 %. This essentially means that fully black animals may result from matings of White Galloways as has been observed by many breeders.
Table 1: Distribution of animals by colour coding

	White, 

well marked

(WWM)
	White,

poorly marked

(WPM)
	White,

strongly marked

(WSM)
	White,

fully black

(WFB)

	255 (48.02%)
	146 (27.50%)
	34 (6.40%)
	96 (18.08%)


In Table 2, the findings of Table 1 have been broken down to the colour codes of the parents. Again, not even a mating of well marked animals can guarantee the perfect offspring. In 23.37 % of all WWM x WWM matings, the result is a fully black animal.
Table 2: Distribution of offspring colour codes by colour codes of sire and dam (coding as in Table 1)
	Sire
	Dam
	WWM
	WPM
	WSM
	WFB

	
	
	N
	%
	N
	%
	N
	%
	N
	%

	WPM
	WWM
	   19
	52.78
	14
	38.89
	3
	  8.33
	
	

	WPM
	WSM
	    2
	50.00
	  1
	25.00
	1
	25.00
	
	

	WPM
	WPM
	
	
	  7
	100.00
	
	
	
	

	WSM
	WWM
	    1
	50.00
	   1
	50.00
	
	
	
	

	WWM
	WPM
	  46
	53.49
	37
	43.02
	3
	  3.49
	
	

	WWM
	WSM
	    4
	33.33
	  2
	16.67
	1
	  8.33
	5
	41.67

	WWM
	WFB
	  10
	62.50
	  1
	  6.25
	
	
	5
	31.25

	WWM
	WWM
	173
	47.01
	83
	22.55
	26
	  7.07
	86
	23.37


One hypothesis for the inheritance of colour codes and patterns is that the white colour is a "dominant white". This would mean that animals that have at least one allele for "white" will have white as a basic colour. An animal with two "white" alleles would be called "homzygous white", and an animal having one "white" allele - and another "black" allele - would be called heterozygous. But only matings of two homozygous animals having two "white" alleles always would produce "pure" white offspring. Matings of one "homozygous white" x "heterozygous" would also result in a white offspring, but this resulting offspring could be a heterozygous one. And, finally, two animals that both appear to be perfect in their phenotype could produce one quarter offspring being black if they were two heterozygous ones. Under this hypothesis, it appears that even among WWM animals, quite a few actually are heterozygous so that even WWM x WWM matings produce fully black animals.
We do not yet know if this hypothesis will really help us. However, it is striking to see that whichever way we count, looking at all WWM x WWM matings or totaling all "white matings", i.e. adding up all matings except WWM x WFB, the relative amount of black offspring is always below 25 %. This would be the upper limit under our current hypothesis.

Final remarks
The molecular work has made some progress, too. A first step was to characterize the genes known to be active in the inheritance of colours. We hope to be able to give you some more details on this, soon.

We are still keen to increase the size of our data base. Hence, we look for more White Galloway breeders willing to participate. Please visit our new web page for more details (http://www.whitegallowaystars.com).
