Inbreeding effective population size
composite beef cattle breeds
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Introduction
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Inbreeding levels in advanced Complex mtingsthuctunethizdt cem e
generations of Angus and Brangus accuratelycbiasaatteiizecbyl ereograpbic
parameters.

Objective
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Brangus: reed structure Inbreeding N,
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Nucleus (Genetics 199919FR)  dimnixext exypesssanss for e, using i
ET 15%, IA 50%, SN 25% inbreedingegmpoaath
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) m Third: equateAF to N, amdbsbhecfor tiinddtaer
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Commercial herds




Equations

1. Averages, in thenuotteisteedss
Averageauzanessifyetween twanididididalalfrom:

2. a nucleustied

3.different nucleusliendis

4.nucleus(one) amdl tm@ultiplier (B, )-

5.multipliers herds.

Conditional onS being the sire 0§, we obtain

P(Sy=Su|Sy - Su) = 3 (1+F)

If it is not the sire, then the probability is the relationship-iri:

P(Sy=Su|Su0Su) = B

Then, the probability of genes from the two sires being IBD is

P(Sy=S)= 3(1+Ra) R + 8, (1-R)
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Equation for By

O () =3[P (Sv=Su)+P(Sy=Du)+P(Dy=Sy)+P(Dy=Dy)]

Expand, for example, the probability for IBD between sires

P(Sy=S4) =P(Sy=SulS\ - Su) R +P(Sy =SuISu0S) (1-R)

PN = probability that a bull from a multiplied herd is a son of a bu
from the nucleus.

§; = Male progeny of sirein herdj

S = Z S,
i=1 SE Male progeny in herfl

s-y s

S= Total male progeny

Using a similar reasoning the probability of genes fiymbeing
IBD to the genes i, we get

P(DN =Su ) = %(1+ Ft—l) S emw(x—l) (l_ PN)

PHE = probability that a cow from a multiplied herd is a paternal
half sib of a bull from the nucleus.

On collecting all probabilities, we obtain

eNM (t) = 1%3 (1+ Ft-l) PN I eNM(t—l) (l_ PN)
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Las Lilas 3405-EMdalteor6968 G5 Manuel Comments

m The system is complex. When solved produced
N 1+ @+ G+ G+ G
: Z[Cq(u,\‘ - C,)+Gy((2- G)8; ~Co)+va+(1-v)8,; +C(Cbyy ~C)+16 CCPH

m The C’s are function of th@'s, and these depend on
demographic parameters.

m As the probabilities of IBD are fixed, the valueMyf
depends on how mudhis pickedi oy tihe's .

m Currently, the formula is being tested numerically.




