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IntroductionIntroduction
�� CompositesComposites suchsuch asas BrangusBrangus andand BrafordBraford areare thethe

mostmost widespreadwidespread breedsbreeds inin subtropicalsubtropical ArgentinaArgentina..

�� ToTo retainretain heterosisheterosis inin compositecomposite breeds,breeds, suchsuch thatthat
thethe initialinitial advantageadvantage ofof increasedincreased heterozygosityheterozygosity isis
notnot dissipateddissipated bybyinbreeding,inbreeding, aa sufficientlysufficiently largelargeNNee
isis essentialessential (Gregory(Gregory etet al,al, 19931993))..

�� AnAn NNee == 250250 isis requiredrequired toto keepkeep additiveadditive variancevariance atat
itsits initialinitial valuevalue whenwhen hh22 isis aboutabout 00..3333 (Hill,(Hill, 20002000))..
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ObjectiveObjective

ToTo obtainobtain expressionsexpressions forfor thethe inbreedinginbreedingNNee

thatthat dependsdepends onon demographicdemographic parametersparameters..
TheseThese cancan bebe accuratelyaccurately estimatedestimated fromfrom aa
datadata basebase..

ComplexComplex matingmating structurestructure thatthat cancan bebe
accuratelyaccurately characterizedcharacterized byby demographicdemographic
parametersparameters..

Brangus: Brangus: breed structurebreed structure

Nucleus
ET 15%, IA 50%, SN 25%

Multipliers 

AI Studs

F = 0.0026

Commercial herds

ET = 6%AI = 44% Natural  

Service 50%

Inbreeding NInbreeding Nee

�� ForFor ““metapopulationsmetapopulations”” underunder certaincertain matingmating structures,structures, ChesserChesser
(Genetics(Genetics 19911991,,19931993)) derivedderived expressionsexpressions forfor thetheNNee usingusing thethe
inbreedinginbreeding approachapproach..

�� FirstFirst:: produceproduce recursiverecursive equationsequations thatthat characterizecharacterize thethe matingmating systemsystem
andand areare functionsfunctions ofof IBDIBD andand demographicdemographic parametersparameters::FF,, andand coco--
ancestriesancestries withinwithin andand betweenbetween subpopulationssubpopulations..

�� SecondSecond:: buildbuild thethe systemsystem andand solvesolve forfor∆∆FF using,using, forfor example,example, leastleast
squaressquares..

�� ThirdThird:: equateequate∆∆FF toto NNee andand solvesolve forfor thethe latterlatter..
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EquationsEquations

11.. AverageAverageFFtt inin thethe nucleusnucleus herdsherds..

AverageAverage coancestrycoancestrybetweenbetween twotwo individualsindividuals fromfrom::

22..aa nucleusnucleus herdherd..

33..differentdifferent nucleusnucleus herdsherds

44..nucleusnucleus(one)(one) andand thethemultipliermultiplier ((θθNMNM ))..

55..multipliersmultipliers herdsherds..

Equation for Equation for θθθθθθθθNMNM
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( ) ( ) ( ) ( )1N M N M N M N M N M NNP S S P S S S S P P S S S S P≡ ≡ → + ≡ ∉ −=

Expand, for example, the probability for IBD between sires

PN = probability that a bull from a multiplied herd is a son of a bull 
from the nucleus. 
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Sij = Male progeny of sire i in  herdj

Sj = Male progeny in herdj

S = Total male progeny

Conditional on SN being the sire of SM we obtain

( ) ( ) ( ) ( )1

1
14

1 1 NN NM tN M tP S S F P P−−≡ + + θ −=

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

( ) ( )1
14

1N M N M tP S S S S F −=≡ → +

( ) ( )1NM tN M N MP S S S S −≡ ∉ = θ

If it is not the sire, then the probability is the relationship in t − 1:

( ) ( ) ( ) ( )1 1
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16
1 1θ θt NN NM tNM t F P P− −+ + −=

On collecting all probabilities, we obtain

Using a similar reasoning the probability of genes from DN being 
IBD to the genes in SM we get

( ) ( ) ( ) ( )
118

1 1 NHE tΝΜN M tP D S F P P−

1
−≡ + + θ −=

PHE = probability that a cow from a multiplied herd is a paternal 
half sib of a bull from the nucleus. 
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Las Lilas 3405Las Lilas 3405--E E MauleónMauleón 6968 G5  Manuel6968 G5  Manuel CommentsComments

�� The system is complex. When solved producedThe system is complex. When solved produced

�� The C’s are function of the The C’s are function of the PP’s, and these depend on ’s, and these depend on 
demographic parameters.demographic parameters.

�� As the probabilities of IBD are fixed, the value of As the probabilities of IBD are fixed, the value of NNee

depends on how much depends on how much FF is is picked by the picked by the PP’s .’s .

�� Currently, the formula is being tested numerically.Currently, the formula is being tested numerically.
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