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Introduction

High rates of female breeding success and offspring survival are
the two major factors in productivity of any commercial livestock
industry. To improve breeding success and offspring survival, the
herd manager will establish selection criteria and choose which
males and females will breed. The genetics or characteristics of future
animals will reflect their parentage.

Selection pressure is evident in both wild and captive popula-
tions of herbivores. Predators, environment, and human harvest
strategies are a few forces which influence the characteristics of free-
ranging populations of reindeer, caribou, moose, wapiti, etc. In
livestock production systems, herd managers often breed for specific
characteristics such as larger body size, high birth and growth rates,
leanness, etc. A single color or combination of colors has been
another characteristic often selected by purebred cattle producers as
well as reindeer herders.

Basic Genetics of Color

Color of an animal is a function of genetics. Simply, this is the
visual description of whether the trait is dominant (trait or appear-
ance that expresses itself, such as wild coat color in this case) or
recessive (trait or appearance that fails to express itself when paired
with a dominant trait or gene; usually, recessive traits only express
themselves when both members of a pair of genes are recessive, as
albinism does in this case). On the basis of the parent’s genetics,
several color combinations may be possible. Diagrams of several
parent crosses have been provided in Figure 1a and 1b to show the
color possibilities of offspring from several pairs of rabbits.

In the case of rabbits, there is a multiple allelic system, which
means that more than one factor controls color and the outcome can
be solid, spotted, or albino (white with no color pigment). In rabbits,
the order of dominance for which coat color the animal will show is
in the order of wild, chinchilla, himalayan, then albino. Rabbits are
used as an example here because the possibility of solid colors or
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Figure 1a: Diagram showing offspring of several crosses of coat color in
rabbits (Wild or Ordinary Color = banded hairs with portion near the skin
being gray, followed by a yellow band, and finally a black or brown tip on the
hair). '

color combinations is similar to those of reindeer.

In these cases, parents of the first generation (upper diagrams of
Figure 1a and b) are homozygous (the male parent is albino and
carries both recessive genes; the female carries both dominant genes
for wild or himalayan color). They produce offspring all with either
wild or himalayan color but which are heterozygous (carry both a
dominant and recessive gene).

In the second generation (lower diagrams of Figure 1a and b),
parents (offspring of first generation) are heterozygous. They carry
one dominant gene for color and a recessive gene. If the offspring
receive at least one dominant gene then color will always be present.
But the occurrence of “cc” will result in albinos. This simple example
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