▶ examine and compare alternative methods of incorporating competitive interactions in plant and animal breeding programs ▶ theory, simulations, and a biological experimentation
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Introduction

Theory

Experimental validation

Discussion Griffing (1967) Group of n unrelated individuals:

P i = P D,i + n-1 j̸ =i P S,j = A D,i + E D,i + n-1 j̸ =i
(A S,j + E S,j ) ▶ P i : observed phenotypic value of individual i ▶ A D,i : heritable direct effect (breeding value) of i ▶ E D,i : nonheritable direct effect of i ▶ A S,j : heritable social/indirect effect (breeding value) of j ▶ E S,j : nonheritable indirect effect of j T. Flutre GQE Muir (2005) 16/05/2023 6 / 30 Griffing (1967) Expected change in the mean from selection on individual records:

∆µ = ī σ P (σ 2 A D + (n -1)σ A DS )
where ī is the standardized selection differential (selection intensity)

Competition for a limited resource: Griffing (1967) Expected change in the mean from selection on groups:

▶ σ A,DS < 0 ▶ positive selection
∆µ = 1 n īgr σ Pgr (σ 2 A D + 2(n -1)σ A DS + (n -1) 2 σ 2 A S )
▶ always positive 

Needed improvements

Group selection is based entirely on between-group variation and ignores within-group variation. The optimal index would separate the direct and associative effects and weight each according to the variance-covariance structure of the genetic parameters.

▶ ρ D,A = -0.54

▶ σ 2 D /(σ 2 D + σ 2 A + σ 2 ϵ ) = 0.38 ▶ (σ 2 D + σ 2 A )/(σ 2 D + σ 2 A + σ 2 ϵ ) = 0.62 T. Flutre GQE Muir (2005) 16/05/2023 14 / 30 ▶ ρ D,A = -0.53 ▶ σ 2 D /(σ 2 D + σ 2 A + σ 2 ϵ ) = 0.495 ▶ (σ 2 D + σ 2 A )/(σ 2 D + σ 2 A + σ 2 ϵ ) = 0.505

Impact of group size

Simulations with groups of size 16 versus 4 (for the same progeny size: 256).

Correlations between estimated and true genetic effects.

▶ both direct and associative effects were estimated more precisely in small groups than in large, but the difference was small Outline Introduction Theory

Experimental validation

Discussion

Competition for ressources

Restrict access to food:

▶ 15.2 cm per cage ▶ once a day ⇒ 240 g / day ▶ adequate to meet all nutritional requirements provided the birds did not waste feed ▶ in some cages, some birds dominating the social order restricted access to the feeder Parameter estimation 

▶ ρ D,A = -0.56 ▶ σ 2 D /(σ 2 D + σ 2 A + σ 2 ϵ ) = 0.21 ▶ (σ 2 D + σ 2 A )/(σ 2 D + σ 2 A + σ 2 ϵ ) = 0.

  

  can reduce rather than increase the mean

	T. Flutre GQE	Muir (2005)	16/05/2023	6 / 30

  23 BLUP feed conversion efficiency can be improved only if feed efficiency is included in the selection program▶ because of the biology of most traits, it is difficult to envision a situation in which the genetic correlation between direct and associative effects would be positive
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▶ cases of complementarity, altruism?

Influence of tree i on j: c i→j ∝ 1

▶ phenotypic associative effect of tree i: p,i = a g ,i + a e,i