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DESCRIPTION OF NATIONAL GENETIC EVALUATION SYSTEM

	Country (or countries)
	France – April 2019

	Main trait group1
	Conformation

	Breed(s)
	Prim’Holstein and Pie Rouge (HOL), Normande, Montbéliarde

	Trait definition(s) and unit(s) of measurement2
Attach an appendix if needed
	HOL: 

· Capacity and Rump: Height at Sacrum (HS); Chest Width (CW); Rump Angle (RA); Rump Width (RW); Body Depth (BD)

· Angularity (ANG); 

· Locomotion: Rear Legs Set (RLS); Locomotion (LOCO); Foot angle (FA), Rear Leg Rear View (RLR); 

· Udder: Fore Udder (FU); Rear Udder Height (RUH); Udder Support (US): Udder Cleft; Udder Depth (UD): Udder-Hocks distance; Teat Placement (TPF): Front teat Placement; Teat Length (TL); Udder Balance (UB); Teat Direction Rear (TDR)

· Workability traits: milking speed (MD), temperament (TE)
· Body Condition Score
Montbéliarde: 

· Capacity and rump:  Height at sacrum (HS):chest width (CW); Chest depth (CD); Body depth (BD); Rump length (RL); Width at hips (WH); Width at thurl (TW); Rump angle (RA); rump overall score (RO)

· Locomotion: Rear legs set (RLS); foot angle (FA) Feet and legs overall score (F&L);

· Udder: fore udder attachment (FU);Rear udder height (RUH); Rear udder width (RUW); Udder Depth (UD); Udder balance (UB); Udder Support (US) Teat placement front (TPF),  Teat direction rear (TD); Teat length (TL); teat form (TF) udder overall score (Udder), Teat overall score (Teats); 

· Others: withers (WI), thighs (TH)
· Workability traits: Milking speed (MD), Temperament (TE)
Normande : 

· Udder: Fore Udder Attachment (FU), Rear Udder (RU), Udder Depth (UD), Udder Balance (UB), Udder Support (US), Teat Placement Front (TPF), Teat Direction (TD), Udder Overall Score (Udder)
· Capacity and Rump: Height at Sacrum (HS), Chest Width (CW), Chest Depth (CD), Rump Length (RL), Width at Hips (WH), Rump Angle (RA), Size
· Locomotion: Rear legs (RLS); Feet and Legs (F&L)

· Muscularity (MU): Loin; Thighs (TH); Withers( WI); Rump
· Workability traits: Milking speed (MD)

	Method of measuring and collecting data
	Linear or scoring measurements by technicians (1-5 for MS and TEMP; 1-9 for all other traits)

	Time period for data inclusion
	HOL: HS, RA, RLS, US, UD, TP, TL, RL, UB, TPS, TDR: scores since 1990 ; HD, RUH, MD: Scores since 1993 ; FU, TE: scores since 1996 ; CW, ANG, LOCO, RW, BD: scores since 1999; RLR, FA: scores since 2003

In addition to these traits: 

· Chest Depth (CD) and Width at Hips (WH): scored between 1990 and 2003, still used in the evaluation but not published anymore.

· Heel Depth (HD): scored between 1993 and 2003, still used in the evaluation but not published anymore.
Normande: since 1990

Montbéliarde: since 1990

	Age groups (e.g. parities) included
	Parities 1-2

	Other criteria (data edits) for inclusion of records
	One score by cow. If by mistake, a cow is scored twice, the score is chosen as close as possible to 30 months

	Sire categories
	All sires

	Environmental effects3, pre-adjustments 
	Adjustment for heterogeneous residual variances (see below)

	Method (model) of genetic evaluation3
	MT-BLUP AM

	Environmental effects3 in the genetic evaluation model
	Number of levels in parentheses

· HOL: Stage of lactation * parity (16) * region (8)* year (F); Age at calving * parity (16 ) * type of scoring (size traits measured or scored)* region (8)* year (F); Herd – round – classifier (F)

· Normande: Stage of lactation * parity (18) * region (7)* year (F); Age at calving (* parity (11) region (7)* year (F); Herd – round – classifier (F). 

· Montbéliarde Stage of lactation * parity (22) * year (F); Age at calving * parity (18) * type of scoring (size traits measured or scored)* year (F); Herd – round – classifier (F)

	Adjustment for heterogeneous variance in evaluation model
	A structural model is used in a univariate setting, the logarithm of the residual variance is described as the sum of a mean, a stage of lactation*parity (25)*type of scoring,(2)*region (8) fixed effect, an age at calving(25)*type of scoring*region fixed effect and a classifier *type of scoring* year random effect for HOL and Montbéliarde.

Normande : stage of lactation*parity*region, age at calving*region, type of scoring, classifier**type of scoring*year random effect.
A constant heritability is assumed (i.e., genetic variance is proportional to residual variance)

Records are adjusted so the residual variances are homogeneous and are included in  a multiple trait BLUP animal model

	Use of genetic groups and relationships
	Groups of unknown parents defined according to sex, birth year and region or country origin of the progeny (38 groups in HOL) 

	Blending of foreign/Interbull information in evaluation
	No

	Genetic parameters in the evaluation
	Details on HOL given in part 2

	System validation
	Checks on Data quality; Planned connection between regions (= young bulls with 1st  crop daughters in several regions) during progeny test. EBV correlations; analysis of proofs’ variation according to number of daughters and status of bull (Progeny tested or not, 1st or 2nd crop). Validation of genetic trend (Interbull Methods II & III). Analysis of residuals within classes (ex: within department, region, 1st or 2nd crop, by sire*technician)

	Expression of genetic evaluations
If standardised (e.g. RBV), give standardisation formula on PART 2
	HOL, Normande: RBV; (m= 0, g=1)

MON : RBV; (m= 100, g=12)

	Definition of genetic reference base

Next base change
	Yearly rolling base, updated in February: average cows EBV born from (n-8) to (n-6) years. 
February 2015 (These bases are updated each year in the 1st evaluation of the year).

	Calculation of reliability
	One REL per group of traits (traits scored since the same years), estimated by using Harris and Johnson approach, with a h²=0.25. These REL are used to decide the status of the proofs belonging to the group (official or not), but only one REL (corresponding to the ”oldest” traits) is published.

	Criteria for official publication of evaluations
	REL ( 0.70 and number of scored daughters ( 28

	Number of evaluations / publications per year
	HOL, MON, NOR: 3 (February, June, October)

	Use in total merit index4
	HOL: 3 composites by a linear combination of linear proofs (Udder, Feet and Legs, Capacity and Overall). See following pages for the formulae.

· Udder= k1 (0.30 UD +0.10 US+ 0.15 FU + 0.15 RUH + 0.10 TPF -0.10 TDR  +0.10*TL)

· Capacity = k2 * (0.4 BD + 0.30 CW +0.3 RW)

· F&L =k3* (0.60 LO+0.20 RLR +0.20 FA)
· Overall Composite= k3* (0.5* Udder + 0.2 * Capacity + 0.3 * F&L) : 50% Udder, 20% Capacity, 30% F&L
An additional composite is defined; this composite is used for international comparisons only : 
· International Predictor = 1.83* [ (0.5 UD + 0.16 FTP + 0.16 FUA +0.16 RUH + 0.1 US)*0.4/1.08 + 0.35*(0.6 BD + 0.4 RW) + 0.20 ANG + 0.10 Loco]
Montbéliarde: For all the composites: m=100, g=12.

· Udder = k1 (0.10 FU + 0.10 RUH + 0.05 RUW + 0.15 UD + 0.15 UB ++ 0.10 US + 0.10 TPF + 0.10 TD + 0.15 Teats)

· Body capacity = k2 (0.30*HS + 0.25*CD + 0.30*BD + 0.15*CW)

· Muscularity = k3 (0.5 WI + 0.5*TH)

· Overall composite = k4 (0.40 Udder + 0.30 Body Capacity + 0.15 F&L + 0.10 Rump + 0.05 Mucsularity ) (40% Udder, 30% Body, 15% F&L, 10% Rump and 5% Muscularity)

Normande: For all the composites: m=0, g=1
Udder = k1 (0.10 * FU + 0.05 * RU + 0.20 * UB + 0.05*TD + 0.15*TPF + 0.20*US + 0.25*UD)

Size = k2 (0.10 * HS + 0.30*CW + 0.30* CD + 0.30* WH)

Overall Type = k3 ( 0.45 Udder + 0.15 Size + 0.15 Muscularity + 0.25 F&L)

Overall composites are used in Total Merit Index (ISU) defined for each breed (cmb= combined in the following formulae):

· HOL: ISU =100 + 56.06 * (0.35*PROD/25.2 + 0.108 cmb SCC + 0.072 cmb MC+ 0.11 cmb Cow Fertility + 0.055 cmb Heifer fertility+  0.055 cmb IVIA1 + 0.05 cmb Longevity + 0.05 cmb Milking speed + 0.15 Overall type) 

(35% Production, 10.8% SCC, 7.2%MC, 11% Cow Fertility, 5.5% Heifer fertility, 5.5%IVIA1, 5% Longevity, 5% Milking speed, 15% Conformation)

With PROD=1.079*(Protein+ 0.1 Fat + 1 Protein Content + 0.5 Fat content)
· Normande: ISU = 100 + 55.26 * (0.40*PROD/22.4 + 0.0925 cmb SCC + 0.095 cmb MC + 0.0775 cmb Cow fertility + 0.03875 cmb Heifer Fertility + 0.03875 cmb INVIA1 +  0.05 cmb Longevity + 0.03 cmb Milking speed + 0.18 Overal type) 
(40% Production, , 9.5% SCC, 9.5% MC,7.75% Cow fertility, 3.875% Heifer Fertility, 3.875% INVIA1, 5% Longevity, 3%Milking speed, 1.8% Conformation)
With PROD=1.098*(Protein+ 0.1 Fat)

·  Montbéliarde: ISU = 100 + 51.98 * [0.45*PROD/25.2 + 0.087 cmb SCC + 0.058 cmb MC + 0.09 cmb Cow Fertility + 0.045 cmb Heifer Fertility + 0.045 cmb INVIA1 + 0.05 cmb Longevity + 0.05 Milking Speed + 0.125 Overal type]
(45 % Production, 8.7% SCC, 5.8% M, 9% Cow Fertility, 4.5% Heifer Fertility, 4.5% INVIA1, 5% Longevity, 5% Milking Speed, 12.5% Conformation)

With SYNT = 1.050 ( Protein + 0.1 Fat + 3 Protein Content + 0.5 Fat content )


	Anticipated changes in the near future
	

	Key reference on methodology applied
	Ducrocq V., 1993 : Genetic parameters for type traits in the French Holstein breed based on a multiple-trait animal model. Livest. Prod. Sci, 36, 143-146

ROBERT-GRANIE C., DUCROCQ V., FOULLEY J.L., 1997. Heterogeneity of variance for type traits in the Montbéliarde cattle breed. Genet. Sel. Evol., 29, 545-570.
ROBERT C., 1996.  Etude de quelques problèmes liés à la mise en œuvre du REML en génétique quantitative. PhDThesis. Institut National Agronomique Paris-Grignon.

	Key organization: name, address, phone, fax, e-mail, web site
	Computing: 

GenEval
Evaluation génétique des animaux d’élevage

3 rue du Petit Robinson
F78350 Jouy-en-Josas 
Mail: contact.international@geneval.fr
Phone : +33 (0) 1 85 36 05 05
Web site : https://www.geneval.fr/
Publishing:

Institut de l’Elevage

149 Rue de Bercy

F75595 Paris cedex 12

Mail: sophie.mattalia@inst-elevage.asso.fr
Web site : www.inst-elevage.asso.fr


1) Either: Production (e.g. milk, fat, protein), Conformation, Health (e.g. mastitis resistance, milk somatic cell, resistance to diseases other than mastitis), Longevity, Calving (e.g. stillbirth, calving ease), Female fertility (e.g. non-return rate, interval between reproductive events, number of AI’s, heat strength), Workability (e.g. milking speed, temperament), Beef production, Efficiency (e.g. body weight, energy balance, body conditioning score), or Other traits.

2) Indicate frequencies per category if the trait is categorical and specify extension or transformation of data if practiced.

3) Use abbreviations for most common effects (see document with list of abbreviations at http://www-interbull.slu.se/service_documentation/General/framesida-general.htm) and indicate random (R) or fixed (F).

4) Please give economic weights and indicate how they are expressed (preferably in genetic standard deviation units).

DESCRIPTION OF NATIONAL GENETIC EVALUATION SYSTEM

	Country (or countries)
	France

	Main trait group
	Conformation

	Breed (repeat as necessary)
	HOL


	trait
	Definition
	h²
	genetic variance
	official proof                               standardisation formula**: a=0, c=1, d: computed at each evaluation (rolling basis)  b factor given in this column:

	Stature
	Height at Sacrum
	0.51
	1.11
	b=
	 
	1.0533

	Chest width
	Chest Width
	0.19
	0.21
	b=
	 
	0.4532

	Body depth
	Body Depth
	0.36
	0.45
	b=
	 
	0.4155

	Angularity
	Angularity
	0.28
	0.40
	b=
	 
	0.6737

	Rump angle
	Rump Angle
	0.33
	0.25
	b=
	 
	0.5038

	Rump width
	Rump Width
	0.31
	0.37
	b=
	 
	0.6041

	Rear leg set
	Rear Leg Set
	0.15
	0.14
	b=
	-
	0.3717

	Rear Leg Rear View
	Rear Leg Rear View
	0.10
	0.19
	b=
	 
	0.4353

	Foot angle
	Foot Angle
	0.10
	0.10
	b=
	 
	0.3157

	Fore udder
	Fore Udder Attachment
	0.25
	0.48
	b=
	 
	0.6951

	Rear udder height
	Rear Udder Height
	0.21
	0.24
	b=
	-
	0.4897

	Udder support
	Udder Cleft
	0.23
	0.50
	b=
	 
	0.7056

	Udder depth
	Udder Depth (Udder- Hocks distance)
	0.36
	0.25
	b=
	 
	0.4986

	Teat placement
	Teat Placement Front
	0.35
	0.55
	b=
	-
	0.7419

	Teat length
	Teat Length
	0.39
	0.57
	b=
	 
	0.7576

	Teat Direction Rear
	Teat Direction Rear
	0.29
	0.43
	b=
	-
	0.6581

	Overall Conformation score
	Linear combination of linear traits (see formula in the general description)
	0.20
	1.00
	 
	 
	 

	Overall Conformation score for Interbull
	For Interbull evaluations, ocs is replaced by the International Predictor (formula given in the general description)
	0.30
	1.00
	 
	 
	 

	Overal Udder score
	Linear combination of linear traits (see formula in the general description)
	0.30
	1.00
	 
	 
	 

	Overal Feet & Leg score
	Linear combination of linear traits (see formula in the general description)
	0.10
	0.10
	b=
	 
	0.3169

	Locomotion
	Locomotion
	0.10
	0.10
	b=
	 
	0.3169

	Body Condition Score
	Body Condition Score
	0.24
	0.25
	b=
	 
	0.5000

	Milk Speed
	Milk Speed
	0.20
	0.12
	b=
	 
	0.3531

	Temperament
	Temperament
	0.15
	0.09
	b=
	 
	0.3067


**
Expressed as follows:
StandEval=((eval-a)/b)*c+d where a=mean of the base adjustment, b=standard deviation of the base, c=standard deviation of expression (include sign if scale is reversed), and d=base of expression.

	Country (or countries)
	France

	Main trait group
	Conformation

	Breed (repeat as necessary)
	Holstein


Heritability (on the diagonal), genetic (above the diagonal) and residual (below the diagonal) correlations between udder traits

[image: image1.emf]mspusu ude ftp rtp ftl sta temfua ran rls ruh cwi bdeang rwi loc rlr fan bcs

msp 0.20 0.00 0.00 0.00 0.00 0.00 0.000.00 0.000.000.00 0.000.000.000.000.00 0.000.000.000.00

usu 0.00 0.23 0.23-0.34-0.74 0.00 0.000.00 0.140.000.00-0.330.000.000.000.00 0.000.000.000.00

ude 0.00 0.21 0.36-0.29-0.21 0.00 0.000.00 0.520.000.00-0.480.000.000.000.00 0.000.000.000.00

ftp 0.00-0.31-0.26 0.35 0.60 0.00 0.000.00-0.360.000.00 0.200.000.000.000.00 0.000.000.000.00

rtp 0.00-0.51-0.20 0.43 0.29 0.00 0.000.00-0.250.000.00 0.280.000.000.000.00 0.000.000.000.00

ftl 0.00 0.00 0.00 0.00 0.00 0.39 0.000.00 0.000.000.00 0.000.000.000.000.00 0.000.000.000.00

sta 0.00 0.00 0.00 0.00 0.00 0.00 0.510.00 0.000.000.00 0.000.440.670.000.45 0.000.000.000.00

tem 0.00 0.00 0.00 0.00 0.00 0.00 0.000.15 0.000.000.00 0.000.000.000.000.00 0.000.000.000.00

fua 0.00 0.10 0.23-0.15-0.10 0.00 0.000.00 0.250.000.00-0.290.000.000.000.00 0.000.000.000.00

ran 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 0.000.330.00 0.000.000.000.000.00 0.000.000.000.00

rls 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 0.000.000.15 0.000.000.000.000.00 0.390.000.000.00

ruh 0.00-0.19-0.21 0.14 0.14 0.00 0.000.00-0.170.000.00 0.210.000.000.000.00 0.000.000.000.00

cwi 0.00 0.00 0.00 0.00 0.00 0.00 0.290.00 0.000.000.00 0.000.190.630.000.59 0.000.000.000.00

bde 0.00 0.00 0.00 0.00 0.00 0.00 0.490.00 0.000.000.00 0.000.350.360.000.48 0.000.000.000.00

ang 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 0.000.000.00 0.000.000.000.280.00 0.000.000.000.00

rwi 0.00 0.00 0.00 0.00 0.00 0.00 0.310.00 0.000.000.00 0.000.220.260.000.31 0.000.000.000.00

loc 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 0.000.000.41 0.000.000.000.000.00 0.100.000.000.00

rlr 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 0.000.000.00 0.000.000.000.000.00 0.000.100.000.00

fan 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 0.000.000.00 0.000.000.000.000.00 0.000.000.100.00

bcs 0.00 0.00 0.00 0.00 0.00 0.00 0.000.00 0.000.000.00 0.000.000.000.000.00 0.000.000.000.24


