BREEDING

Dealing with Inbreeding (1)

What is inbreeding and what can
be the consequences?

Dealing with inbreeding is part of breeding. The Friesian breed has thanks to inbreeding become What j,
Is today and it wi]] continue to develop in whatever way breeders deal with inbreeding. In three Parts y,

will explain the phenomenon inbreeding and the consequences for the breeding of the Friesian horse,

Text: Frank Houterman . Translation: Anneke van den [Jssel.

We speak of inbreeding when two daughter is 0.25 (-0.5 x 0.5), that defects the inbreeding percentage gy,

animals that are bred to each other are
related to each other. This means that
the pedigrees of both animals mini-
mally somewhere have one ancestor in
common.

In the past especially practical obsta-
cles that stood in the way of distribu-
tion of genetic material across large
distances created inbreeding. Small
local sub populations would come
about within a breed with often within
this sub population much mutual
kinship. These days genetic material
can travel to every corner of the world
in the form of frozen semen, embryos,
and breeding animals. But with that
inbreeding and inbreeding issues are
not a thing of the past. With these
same modern techniques top animals
can produce many offspring in a
worldwide population. Inbreeding and
the danger that genetic variation will
forever become lost are a real danger.
The connection between inbreeding
and selection and the consequences it
has for the KFPS breeding policies will
be covered in the last part of this
series ‘Dealing with Inbreeding.’

The degree of kinship between two
animals is indicated with a number
between 0 and 1, which we call the
kinship degree. The kinship degree
between a sire and his daughter is 0.5,
because half of the genes of the sire
can be found in the daughter. The
kinship degree between sire and grand-
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between sire and great granddaughter
0.125 (=0.5x 0.5 x 0.5), etc.

If there is kinship between two animals
and they are bred this results in an
offspring that is inbred on the common
ancestors. The degree of inbreeding is
indicated with the inbreeding coeffi-
cient or the inbreeding percentage. The
inbreeding coefficient is a number
between 0 and 1 or a percentage
between 0 and 100% and is equal to
half of the kinship degree between the
two parents. In order to prevent risky
breedings with relation to hereditary

the last five generations is calculateq
for the breeding of Friesians and 3
limit of 5% is used. In ‘Dealing with
Inbreeding,’ part 2 we will further
cover the pros and cons of this
management. The inbreeding coeffj-
cient is a measure for the expected
increase of how homozygousnes
(breeding purity) in the offspring.

Increase in breeding purity
What does ‘the expected increase in

breeding purity’ mean? For the genes
on the chromosomes of an individual
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breeding companies as so-called
production hybrids. These hybrids are
the result of the combination of animals
from a line with a high degree of
inbreeding of one breed with animals
with a high degree of inbreeding from
another breed. By first inbreeding on
the base breeds you create more and
more breeding purity and genetic
uniformity within the lines. Then the
animals of the various inbred lines are
paired. We call this outbreeding or
crossing. This method of operation
has a number of advantages:

1. The cross product (hybrid)
combines the genetic characteristics
of the original lines.

2. The crosses are genetically very
much uniform. They have after all
obtained the same genes from the
father’s side and from the mother's
side very different genes, but still all
the same.

3. By outbreeding in very many places
on the chromosomes heterozygous
gene pares come about. In practice we

BREEDING

. s
have found that for certain characteri
out
tics heterozygous geno types work |
much more favorably than two exactly

the same genes in a certain place.

Fitness characteristics ‘
This applies especially to characte.rls-
tics that are connected to the continu-
ance of the species, e.g., resistance to
disease, lifespan, fertility, and vitality.
We call that the fitness characteristics.
Less heterozygousnes leads to a decline
in fitness characteristics and more
heterozygousnes leads to a longer
lifespan, better fertility, and more
resistance. That is not just the case for
poultry but also for Friesian horses. The
fact that the average semen quality of
Friesian stallions is considerably less
than, e.g., that of KWPN stallions is
more than likely a result of inbreeding
and the connected decrease of hetero-
zygousnes. The trick is now to select
animals and combine them such that
the desired characteristics are maxi-
mally expressed in the offspring
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In this Phryso you will find
Dealing With Inbreeding part 2:

Stallion Choice and Inbreeding.
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