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Ne=1/2 AF or Ne=1/2 Af

is the most important parameter describing the evolution of

genetic diversity

But it is used mainly for predictive purposes

- On the othe hand,
When analysing a realized genealogy the main concept is
~ the contributions from an ancestor to descendents:the

proportion of all distinct genealogical pathways that
travel from an ancestor to a group of descendents

There are several ways of approaching the topic






B) Partial founder decomposition

Consists in determining the partial inbreeding and
coancestry atributed to each founder (Lacy, 1996)
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C) Mendelian decomposition

Consists in decompoing the inbreeding and coancestry in several
parts attributable to both founders and non-founders (Caballero and
,,,,,,,, T0r02002) .
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f- dec is the founder decomposition

m- dec is the Mendelian decomposition
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A) Nodal common ancestors decomposition

SARGOLZAEI (2008) have provided a Tabular implementation
of Wright’s method

- The nodal based decomposition and the Mendelian
decomposition are closely related by a simple
transformation (COLLEAU and SARGOLZAEI, 2008)

- The nodal based decomposition can be utilized to
measuring the retrospective efficiency of a breeding
programme (COLLEAU and SARGOLZAEI, 2008)






Recent developments

C) Mendelian decomposition

C. 1. It has been successfully to put in the same framwork genetic
response and inbreeding (WOOLLIAMS AND THOMPSON, 1994)

C. 2. It has been use to monitorize the evolution of genetic diversity
In a conservation programme (CABALLERO AND TORO, 2002)

In a pedigree of M individuals with N, founders the average
coancestry of a group of individuals is
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Recent developments

C) Mendelian decomposition

C. 3. It has been successfully used to validate the effectiveness of
the different selection decisions (GARCIA-CORTES et al. 2008)
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Figure 1 The sstmatad genstic responsa of the whola population and
the estmatsd ganetic responsa dus to salacton of se=s and salection of
dams. The salaction policy vanes every 25th generation.



We have developed a tabular method to do the
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, menellanecmsﬂln

In the classical tabular method:

calculate ¢1={<I)g}, where @ 1s the coancestry (MALECOT 1948) (or kinship)

ij

between individuals i and j, operates recursively over

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1
D, =5(¢n-s. +®,,), for i=j, (1)

where s' and d' are the parents of animal ;. X

The algorithm has to be completed with the equation

1
(I)ii = 5(14' (I).‘.-d)

where s and d are the parents of animal :.



when both parents are known,

: 1(1 — fi)

dii = —+ 5
4+3

when only one parent 1s known (denoted with k), and




1 1
Oii = g(l — 1) +§(1 —fa)

when both parents are known,

11
Oii = E+§(l — fi)

when only one parent is known (denoted with k), and .

0ii = =
2

when both parents are unknow

considered as a “partial founder”, contributing to the variability
of the population with an amount proportional to its
corresponding ¢ diagonal element.



For instance, the contribution of animal 1 to the coacestry matrix is:
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And the contribution of animal 4 to the coacestry matrix is:

0
0
0

0
0
0
0

0
0
0

0
0
0
0

0
0
0

0
0
0
0




Example: Analyzing the pedigree of Comet

A Shorthorn bull born in 1804

that became an icon in cattle
breeding. Its inbreeding
coefficient was calculated by
WRIGHT (1922) from a small
pedigree

The contributions to the
Inbreeding of Comet: The

mnct ralavviant Mandalian
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contributions are those of
(0.094) and Favorite (cow)
(0.062), meaning the

25 60% of the total

Inbreeding

Animnal n—dec m— dec
1 Aleock’s bull 0 21/1024
2 Dalton duke 0 1/256
3 Favorite (cow) 1/32 63/1024
4 R Barker’s bull 0 1/32
5 Haughton 0 1732
B Young strawberry 0 1/123
Foljambe 1716 1716
2 Bolimbroke 0 1/32
9 Phoenix 1/8 3/32
10 Favorite 174 1/8
11 Young phoemx 0 0
12 Clomet ] 0
Total 15/32 15/52




And the contribution of the cow Favourite to the coacestry matrix is:
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___________________________________________________ CONCLUSION: - o

In the last years there has been an important development of
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, the genealogical analysis that it has been overlooked @

Despite that,

-It allows a nice description of the evolution of genetic variability
In conservation programmes

- the efficiency of selection programmes
- the relative impact of selection decisions
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