Simple économic fonction : profit/slaughtered pig Hypotheses : 1) Pig production efficiency  Pig producer annual profit PA

2)

The herd profit is the sum of profit/pig P i  The Halothane sensitivity gene Estimation of genetic trends using frozen semen results

Within breed variation
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The French national pig breeding scheme Breeding goal (2010 -2014) .066

JP Bidanel -VALENCIA, Spain The French national pig breeding scheme



  The set of traits we want improve or to control  The relative weights of these traits  global genetic value H = a 1 T 1 + a 2 T 2 + … + a i T i A correct definition of the BG is of major importance  determines the future of the population  the breeding structures and tools  example: including meat quality in the BG  move from individual selection to selection on sibs Definition of a breeding goal .031 Determining trait weights -economic approach Use of an economic function  x 1 ,…,x p = traits related to animal characteristics  z

   (Grand)dam lines BG = Production + reproduction Economic approach  Trait choice based on a . h 2 a = economic weight h 2 : trait heritability Biological approach  Improve the efficiency of biological functions  Ex: lean growth efficiency Desired gains  Maintaining meat quality or food consumption at a

----•-

  Definition of the breeding goal -Genetic variability of economically important traits -Breeding schemes : development and optimisation -Use of crossbreeding -Example of the French breeding scheme -Controlling the efficiency of pig breeding schemes -What does genomics bring to pig breeding schemes Short generation interval -Traits (growth -carcass) that are : • heritable • Measured early in life • Measure on all candidates from both sexes -Homogeneity of breeding /management conditions • (conventional breeding) • « Vertical » diffusion of breeding pigs : one single provider • No breeding pig in testing station -Diversity of final products Fast and decentralised breeding decisions • Fast information flow required -Some traits are more difficult to select • Reproduction traits : late and sex-limited expression Meat quality : measured after slaughter -Development of AI, BLUP (and GS ?) quality in the breeding goal Goal : avoid any deterioration of MQ • Pb : MQ cannot be measured on the live animal • Can this goal be reached by acting on the weights of production traits (PT) included in the selection objective • No, as MQ is unfavourably related to PT, a deterioration of MQ is obtained whatever the weights of PT => MQ has to be included as a selection criterion •MQ cannot be measured on living pigs => Moving from individual testing to combined testing Complementary aptitudes that are present either in one breed or in the other, but can hardly be present in a single breed Related to the expression of profit : P= FM-SC/P N • A x B cross : P = 73,5 -(700/25) = 45,5 • Gain due to the use of specialised lines = 3Replacement of one population by another one with higher performances -Example: quasi-absorption of French Piétrain population by the German one • Improvement cross -Limited introgression of genes from a higher performing breed -Example : introduction of English Large White (LW) in French LW during the 70of selection on between-breed variability• Is crossbred performance the same as purebred performance ?

  

  

  

  

  

  

  

  

  

Heritability values for reproduction traits

  

	CR : conception rate; PS : prenatal survival; LWB, LW21d = litter weight at birth and 21 d of
	age, respectively; BWSURV : birth to weaning survival; TNB : total number born; NBA : number
	born alive; NW : number weaned; WOI ; weaning to oestrus interval; OR: ovulation rate
	.044

Within breed variation Genetic correlations between sow reproductive traits Main results of table 10.4

  

	positive
	genetic correlations
	-Litter size and weight have negative, i.e. unfavourable
	correlations with the numbers and proportions of dead
	embryos / piglets as well as with average birth weight
	.045

-Age at puberty has low genetic correlations with sow productivity traits -Ovulation rate, litter size and litter weight have

Age at puberty Litter size fertility Teat number longevity Growth rate Lean % Meat quality favourable (-0,2) -0.2 to 0.2 <0 with GP = 0 with GP -0,4 à +0,2 0 à -0,3 Low & uncertain ? ? Independent ? ? Independent ? ? Within breed variation Genetic correlations between production and female reproduction traits .046 Within breed variation Genetic correlations between meat quality traits Drip loss Cooking loss Tenderness

  

	Within breed variation Within breed variation	
	Genetic correlations between meat quality and production traits Genetic correlations of production traits
	with nitrogen (N) and phosphorus (P)	
		Average daily	Lean%	Fat%
		gain		
	pH 1h post mortem	-0.27	-0.14	0.27
	pH 24h post mortem pH 1h post mortem	-0.71 0	-0.68 0.10	0.49 0.26
	Reflectance pH 24h post mortem	0.49 0	0.26 -0.13	-0.16 0.15
	Water holding capacity Reflectance	-0.94 0	-0.25 0.16	-0.46 -0.21
	% intramuscular fat Water holding capacity	-0.08 0	0.07 -0.19	0.15 0.02
	% intramuscular fat	0.40	-0.34	0.30
				.047 .048

excretions Daily feed intake Daily gain Lean meat content

  

	N excretion	0.55	-0.46	-0.72
	P excretion	0.54	-0.50	-0.66
		Saintilan et al (2013), J Anim Sci 91, 2542-2554
				.049

14-15/03/2017 Commercial level : crossbred slaughter pigs Most frequent crossbreeding system in France

  

	Piétrain	Landrace	Large White
		LW x LF	
		sow	
		Slaughter pig	
			.065

JP Bidanel -VALENCIA,

Spain 14-15/03/2017 Large White -sire line

  

		ADG		
		11%		
			FCR		
			12%		
			D%		
			8%		
	DFI 9%	MQI 16%		
		ADG 13%	Piétrain MQI	ADG 18%
	37% MQI		15% FCR	30%		FCR
	LEAN% 24%	D% 11%	LEAN% 11%	D% 19%	22%

GTEAT 12% NBA 31% LEAN% 1% Large White -dam line ADG 11% FCR 16% D% 10% MQI 17% DFI 7% GTEAT 12% NBA 25% LEAN% 2%

  

http://www.animalgenome.org/ 2015 2017

Definition of breeding goals

.035

Genetic variability of economically important traits

14-15/03/2017 Why ?

Reciprocal recurrent selection

1.

Most QTL mapped in experimental populations between divergent populations (LW x MS, LW x wild boar, …) : => QTL explain breed differences; they are not necessarily segregating within commercial populations 2.

Most QTL were mapped with a low accuracy 3.

First generation MAS used within-family LD => uneasy to use, limited gains in pigs 4.

Few QTL were common between studies => validation required
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Linkage equilibrium

The Benefits from genomic selection ?

• A higher genetic trend ?

• Decreasing selection costs ? NO

• increase selection intensity ?

• increase accuracy of EBV ?

• reduce generation interval ?

Genomic selection : potential use in pigs
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• increase accuracy of EBV ?

.049

JP Bidanel -VALENCIA, Spain