FORM GE

DESCRIPTION OF NATIONAL GENETIC EVALUATION SYSTEM AND

TREND VALIDATION FOR MILK SOMATIC CELL AND CLINICAL MASTITIS
	COUNTRY:
	Canada

	BREED (repeat as necessary):
	Holstein, Ayrshire, Guernsey, Jersey, Brown Swiss, Canadienne and Milking Shorthorn

	Trait definitions and units of measurement 
Attach an appendix if needed
	SCS Data:  SCC within a 24-hour test period

        Proofs: Average daily SCS across lactations 1,2 and 3
Mastitis: Observed Clinical Mastitis

	Criteria for inclusion of records
	SCS: Includes all test day records between 5 and 305 days in milk (DIM) for animals with a known sire registration number. Test day records may be measured as supervised or unsupervised based on all milkings within 24 hours or an AM/PM program with timers.
Mastitis: Records from herds that records mastitis 

	Criteria for extension of records
	No extension of records is required.

	Time period for data inclusion
	SCS: Cows which first calved since January 1, 1988 plus historical pedigree information (3 generations).
Mastitis: Records since April 2007

	Sire categories
	All bulls with progeny information including domestic and foreign AI bulls plus natural service herd sires.

	Max. number of lactations per cow included in the evaluation
	SCS: Actual test day records for lactations 1, 2 and 3 with equal weights for lactation, but AM/PM tests receiving a weight of .88.
Mastitis: Records from all lactations

	Environmental effects*, pre-adjustments 
	SCS: Heterogeneous herd-test day-parity, adjustment factors are estimated at every run.

	Method (model) of genetic evaluation*
	SCS: ML (1, 2, 3) - RR – TD -BLUP– AM
Mastitis: MT animal model including Mastitis in first lactation as a separate trait from mastitis in later lactations

	Environmental effects* in the genetic evaluation model
	SCS: Fixed: Herd-test day-parity (some are divided into management groups),

           DIM by trait and Parity, and

           Legendre curves for Year-Season-Region-Parity–Age of calving 

           combinations  (region only for Holstein, Year for HOL, AYS and JER)
Random: Animal Legendre curve, Herd-year Legendre curve
               Legendre curve for permanent environment

Legendre curves used are 4th order polynomials (all breeds)
Mastitis: Fixed: Herd –parity, Year-season-parity, age-season-parity
               Random: herd-year-parity

	Use of genetic groups
	Phantom parent groups are defined separately for Canadian versus foreign ancestry according to birth year

	Blending of foreign/Interbull information in evaluation
	SCS: Blending after iteration 
Mastitis: No blending

	Adjustment for heterogeneous variance in evaluation model
	SCS: Yes, see pre-adjustments
Mastitis: No

	Genetic parameters in the evaluation
	SCS: heritability: AYR: 0.16, BSW 0.19, GUE 0.18, HOL 0.18, JER 0.18  

Mastitis:  Heritability 1st: 0.028,  Later 0.047

	System validation
	

	Expression of genetic evaluations
If standardised (e.g. RBV), give standardisation formula on PAGE 3
	Proofs are expressed as a relative breeding value (RBV) with mean 100 and standard deviation of 5.  Higher value is desired.

	Genetic (reference) base

Next base change
	HOL:  Proven bulls born in the most recent complete 10-year 
Other breeds: Proven bulls born in the most recent complete 15-year period 

Base is updated every year

	Criteria for official publication of evaluations
	HOL: 
minimum of 20 daughters with test day records passed 120 DIM in at least 10 herds and minimum reliability of 70% for protein

AYS, JER:
minimum of 20 daughters with test day records passed 90 DIM in at least 10 herds and minimum reliability of 65% for protein 
GUE, BSW, Canadienne and Milking Shorthorn:
minimum is 10 daughters, 5 herds and 60% reliability
Holstein foreign-proven bulls require minimum reliability of 85%.
Mastitis:  A bull should have a type proof based on a minimum of 20 daughters in at least 10 herds with reliability of at least 45.

	Number of evaluations / publications per year
	 Three evaluations per year

	Use in production / total merit index
	Currently SCS is used in the LPI for BSW and GUE, for the other breeds Mastitis is used as part of the LPI. The LPI formula is update every year and the exact formula is available on our website:  http://www.cdn.ca/articles.php

	Anticipated changes in the near future
	

	Key reference on methodology applied
	Schaeffer, L. R., J. Jamrozik, G. J. Kistemaker, and B. J. Van Doormaal. 2000. Experience with a test day model. J. Dairy Sci. 83:1135-1144 
Jamrozik, J., L. R. Schaeffer, and F. Grignola. 1998. Genetic parameters for production traits and somatic cell score of Canadian Holsteins with multiple trait random regression model. 6WCGALP. 23:303-306.
Jamrozik, J., L. R. Schaeffer, Z. Liu, and G. Jansen. 1997. Multiple trait random regression test day model for production traits. Interbull Bulletin No. 16:43.

	Key organization: name, address, phone, fax, e-mail, web site
	Canadian Dairy Network, 660 Speedvale Avenue West

Suite 102

N1K 1E5, Guelph, Ontario, Canada
Tel:-    1-519 767 9660
Fax:-   1 519 767 6768

Web:-  www.cdn.ca
E-mail: vandoorm@cdn.ca


*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)

Table 1: Average daily heritabilities (diagonal), 305d PE correlations (above diagonal) and 305d genetic correlations (below diagonal) for AYRSHIRE breed (LEGENDRE CURVE)

	 
	M1
	F1
	P1
	S1
	M2
	F2
	P2
	S2
	M3
	F3
	P3
	S3

	M1
	0.35
	0.93
	0.97
	0.00
	0.42
	0.37
	0.43
	0.00
	0.35
	0.31
	0.35
	0.00

	F1
	0.81
	0.27
	0.94
	0.00
	0.39
	0.42
	0.43
	0.00
	0.31
	0.32
	0.34
	0.00

	P1
	0.91
	0.86
	0.29
	0.00
	0.40
	0.37
	0.44
	0.00
	0.32
	0.30
	0.35
	0.00

	S1
	0.00
	0.00
	0.00
	0.14
	0.00
	0.00
	0.00
	0.29
	0.00
	0.00
	0.00
	0.23

	M2
	0.87
	0.71
	0.81
	0.00
	0.32
	0.94
	0.98
	0.00
	0.47
	0.44
	0.48
	0.00

	F2
	0.67
	0.85
	0.74
	0.00
	0.83
	0.26
	0.95
	0.00
	0.43
	0.47
	0.46
	0.00

	P2
	0.76
	0.74
	0.87
	0.00
	0.92
	0.88
	0.30
	0.00
	0.47
	0.46
	0.50
	0.00

	S2
	0.00
	0.00
	0.00
	0.77
	0.00
	0.00
	0.00
	0.18
	0.00
	0.00
	0.00
	0.44

	M3
	0.84
	0.69
	0.80
	0.00
	0.93
	0.77
	0.87
	0.00
	0.30
	0.95
	0.98
	0.00

	F3
	0.62
	0.81
	0.70
	0.00
	0.74
	0.92
	0.81
	0.00
	0.82
	0.24
	0.95
	0.00

	P3
	0.70
	0.69
	0.82
	0.00
	0.83
	0.81
	0.93
	0.00
	0.92
	0.88
	0.28
	0.00

	S3
	0.00
	0.00
	0.00
	0.63
	0.00
	0.00
	0.00
	0.89
	0.00
	0.00
	0.00
	0.18


 

Table 2: Genetic variances for AYRSHIRE breed (milk, fat, protein – 305d yield; SCS - average daily score)

	 
	Lactation 1
	Lactation 2
	Lactation 3
	Overall

Variance
	Overall

Heritability

	Milk 
	487,219
	653,729
	721,910
	554,580
	0.32

	Fat
	696
	720
	1,161
	807
	0.26

	Protein
	414
	646
	724
	521
	0.29

	SCS
	0.34
	0.37
	0.39
	0.32
	0.16


 

Table 3: PE variances for AYRSHIRE breed (milk, fat, protein – 305d yield, SCS – average daily score)

	 
	Lactation 1
	Lactation 2
	Lactation 3

	Milk
	481,212
	878,402
	1,035,027

	Fat
	781
	1,492
	1,825

	Protein
	500
	895
	1,043

	SCS
	1.38
	1.27
	1.48


 

Table 4: Average daily heritabilities (diagonal), 305d PE correlations (above diagonal) and 305d genetic correlations (below diagonal) for BROWN SWISS breed (LEGENDRE CURVE)

	 
	M1
	F1
	P1
	S1
	M2
	F2
	P2
	S2
	M3
	F3
	P3
	S3

	M1
	0.31
	0.90
	0.96
	0.00
	0.49
	0.41
	0.50
	0.00
	0.36
	0.25
	0.33
	0.00

	F1
	0.70
	0.24
	0.91
	0.00
	0.40
	0.46
	0.45
	0.00
	0.30
	0.30
	0.31
	0.00

	P1
	0.88
	0.79
	0.26
	0.00
	0.47
	0.42
	0.52
	0.00
	0.34
	0.26
	0.36
	0.00

	S1
	0.00
	0.00
	0.00
	0.14
	0.00
	0.00
	0.00
	0.32
	0.00
	0.00
	0.00
	0.26

	M2
	0.83
	0.63
	0.76
	0.00
	0.31
	0.90
	0.96
	0.00
	0.38
	0.28
	0.38
	0.00

	F2
	0.54
	0.82
	0.64
	0.00
	0.76
	0.25
	0.91
	0.00
	0.34
	0.35
	0.37
	0.00

	P2
	0.69
	0.69
	0.82
	0.00
	0.90
	0.84
	0.29
	0.00
	0.38
	0.31
	0.43
	0.00

	S2
	0.00
	0.00
	0.00
	0.70
	0.00
	0.00
	0.00
	0.22
	0.00
	0.00
	0.00
	0.47

	M3
	0.79
	0.58
	0.74
	0.00
	0.82
	0.61
	0.74
	0.00
	0.22
	0.91
	0.96
	0.00

	F3
	0.45
	0.76
	0.59
	0.00
	0.55
	0.81
	0.66
	0.00
	0.70
	0.18
	0.91
	0.00

	P3
	0.61
	0.62
	0.78
	0.00
	0.70
	0.68
	0.83
	0.00
	0.87
	0.80
	0.21
	0.00

	S3
	0.00
	0.00
	0.00
	0.58
	0.00
	0.00
	0.00
	0.70
	0.00
	0.00
	0.00
	0.20


 

Table 5: Genetic variances for BROWN SWISS breed (milk, fat, protein – 305d yield; SCS - average daily score)

	 
	Lactation 1
	Lactation 2
	Lactation 3
	Overall

Variance
	Overall

Heritability

	Milk 
	464,135
	758,089
	704,023
	605,868
	0.28

	Fat
	675
	858
	1,190
	948
	0.22

	Protein
	417
	786
	735
	714
	0.25

	SCS
	0.32
	0.55
	0.64
	0.39
	0.19


 

Table 6: PE variances for BROWN SWISS breed (milk, fat, protein – 305d yield, SCS – average daily score)

	
	Lactation 1
	Lactation 2
	Lactation 3

	Milk
	496,732
	736,417
	959,473

	Fat
	829
	1,288
	1,783

	Protein
	550
	802
	1,056

	SCS
	1.24
	1.07
	1.37


 

Table 7: Average daily heritabilities (diagonal), 305d PE correlations (above diagonal) and genetic correlations (below diagonal) for GUERNSEY breed (LEGENDRE CURVE)

	 
	M1
	F1
	P1
	S1
	M2
	F2
	P2
	S2
	M3
	F3
	P3
	S3

	M1
	0.34
	0.92
	0.97
	0.00
	0.45
	0.39
	0.47
	0.00
	0.36
	0.29
	0.34
	0.00

	F1
	0.73
	0.27
	0.93
	0.00
	0.39
	0.44
	0.44
	0.00
	0.31
	0.32
	0.33
	0.00

	P1
	0.90
	0.82
	0.29
	0.00
	0.44
	0.40
	0.48
	0.00
	0.33
	0.30
	0.36
	0.00

	S1
	0.00
	0.00
	0.00
	0.14
	0.00
	0.00
	0.00
	0.31
	0.00
	0.00
	0.00
	0.24

	M2
	0.87
	0.65
	0.79
	0.00
	0.32
	0.92
	0.97
	0.00
	0.45
	0.38
	0.45
	0.00

	F2
	0.57
	0.86
	0.68
	0.00
	0.73
	0.26
	0.93
	0.00
	0.41
	0.44
	0.44
	0.00

	P2
	0.74
	0.73
	0.86
	0.00
	0.90
	0.84
	0.29
	0.00
	0.45
	0.41
	0.49
	0.00

	S2
	0.00
	0.00
	0.00
	0.73
	0.00
	0.00
	0.00
	0.19
	0.00
	0.00
	0.00
	0.45

	M3
	0.83
	0.61
	0.77
	0.00
	0.89
	0.64
	0.80
	0.00
	0.28
	0.93
	0.97
	0.00

	F3
	0.51
	0.81
	0.64
	0.00
	0.61
	0.88
	0.73
	0.00
	0.71
	0.23
	0.93
	0.00

	P3
	0.68
	0.67
	0.81
	0.00
	0.77
	0.73
	0.89
	0.00
	0.89
	0.82
	0.26
	0.00

	S3
	0.00
	0.00
	0.00
	0.62
	0.00
	0.00
	0.00
	0.80
	0.00
	0.00
	0.00
	0.20


 

Table 8: Genetic variances for GUERNSEY breed (milk, fat, protein – 305d yield; SCS - average daily score)

	 
	Lactation 1
	Lactation 2
	Lactation 3
	Overall

Variance
	Overall

Heritability

	Milk 
	467,572
	644,548
	673,423
	650,232
	0.31

	Fat
	742
	750
	1,229
	933
	0.25

	Protein
	429
	678
	715
	646
	0.28

	SCS
	0.33
	0.48
	0.57
	0.33 
	0.18


 

Table 9: PE variances for GUERNSEY breed (milk, fat, protein – 305d yield, SCS – average daily score)

	 
	Lactation 1
	Lactation 2
	Lactation 3

	Milk
	455,838
	757,360
	910,838

	Fat
	818
	1,425
	1,784

	Protein
	510
	846
	1,021

	SCS
	1.29
	1.25
	1.46


 

Table 10: Average daily heritabilities (diagonal), 305d PE correlations (above diagonal) and 305d genetic correlations (below diagonal) for HOLSTEIN breed (LEGENDRE CURVE)

	 
	M1
	F1
	P1
	S1
	M2
	F2
	P2
	S2
	M3
	F3
	P3
	S3

	M1
	0.31
	0.85
	0.97
	0.00
	0.43
	0.36
	0.45
	0.00
	0.37
	0.33
	0.36
	0.00

	F1
	0.43
	0.27
	0.87
	0.00
	0.37
	0.47
	0.42
	0.00
	0.32
	0.43
	0.35
	0.00

	P1
	0.84
	0.63
	0.27
	0.00
	0.43
	0.39
	0.48
	0.00
	0.36
	0.35
	0.38
	0.00

	S1
	0.00
	0.00
	0.00
	0.14
	0.00
	0.00
	0.00
	0.31
	0.00
	0.00
	0.00
	0.22

	M2
	0.87
	0.36
	0.74
	0.00
	0.29
	0.88
	0.97
	0.00
	0.50
	0.43
	0.51
	0.00

	F2
	0.27
	0.89
	0.49
	0.00
	0.41
	0.26
	0.89
	0.00
	0.43
	0.52
	0.47
	0.00

	P2
	0.68
	0.56
	0.87
	0.00
	0.83
	0.63
	0.27
	0.00
	0.51
	0.48
	0.55
	0.00

	S2
	0.00
	0.00
	0.00
	0.71
	0.00
	0.00
	0.00
	0.18
	0.00
	0.00
	0.00
	0.44

	M3
	0.82
	0.35
	0.69
	0.00
	0.90
	0.36
	0.75
	0.00
	0.26
	0.89
	0.97
	0.00

	F3
	0.19
	0.83
	0.41
	0.00
	0.31
	0.91
	0.54
	0.00
	0.40
	0.24
	0.91
	0.00

	P3
	0.60
	0.54
	0.80
	0.00
	0.71
	0.59
	0.91
	0.00
	0.81
	0.64
	0.24
	0.00

	S3
	0.00
	0.00
	0.00
	0.65
	0.00
	0.00
	0.00
	0.81
	0.00
	0.00
	0.00
	0.21


 

Table 11: Genetic variances for HOLSTEIN breed (milk, fat, protein – 305d yield; SCS - average daily score) + heritability

	 
	Lactation 1
	Lactation 2
	Lactation 3
	Overall

Variance
	Overall

Heritability

	Milk 
	644,590
	821,392
	846,985
	874,248
	0.28

	Fat
	918
	618
	1,498
	1,314
	0.26

	Protein
	499
	697
	744
	762
	0.26

	SCS
	0.33
	0.52
	0.67
	0.42
	0.18


 

Table 12: PE variances for HOLSTEIN breed (milk, fat, protein – 305d yield, SCS – average daily score)

	 
	Lactation 1
	Lactation 2
	Lactation 3

	Milk
	715,945
	1,270,627
	1,527,344

	Fat
	933
	1,739
	2,231

	Protein
	613
	1,113
	1,355

	SCS
	1.25
	1.40
	1.54


 

Table 13: Average daily heritabilities (diagonal), 305d PE correlations (above diagonal) and 305d genetic correlations (below diagonal) for JERSEY breed (LEGENDRE CURVE)

	 
	M1
	F1
	P1
	S1
	M2
	F2
	P2
	S2
	M3
	F3
	P3
	S3

	M1
	0.37
	0.93
	0.97
	0.00
	0.45
	0.40
	0.47
	0.00
	0.36
	0.32
	0.35
	0.00

	F1
	0.68
	0.29
	0.94
	0.00
	0.39
	0.43
	0.44
	0.00
	0.31
	0.35
	0.33
	0.00

	P1
	0.90
	0.81
	0.31
	0.00
	0.44
	0.42
	0.49
	0.00
	0.34
	0.33
	0.36
	0.00

	S1
	0.00
	0.00
	0.00
	0.14
	0.00
	0.00
	0.00
	0.31
	0.00
	0.00
	0.00
	0.22

	M2
	0.90
	0.61
	0.80
	0.00
	0.32
	0.93
	0.97
	0.00
	0.50
	0.43
	0.50
	0.00

	F2
	0.51
	0.90
	0.67
	0.00
	0.61
	0.27
	0.94
	0.00
	0.45
	0.49
	0.48
	0.00

	P2
	0.78
	0.76
	0.89
	0.00
	0.88
	0.79
	0.29
	0.00
	0.50
	0.46
	0.53
	0.00

	S2
	0.00
	0.00
	0.00
	0.71
	0.00
	0.00
	0.00
	0.18
	0.00
	0.00
	0.00
	0.44

	M3
	0.86
	0.57
	0.76
	0.00
	0.91
	0.53
	0.79
	0.00
	0.31
	0.92
	0.97
	0.00

	F3
	0.47
	0.85
	0.62
	0.00
	0.54
	0.90
	0.71
	0.00
	0.61
	0.26
	0.94
	0.00

	P3
	0.73
	0.71
	0.84
	0.00
	0.78
	0.71
	0.90
	0.00
	0.87
	0.79
	0.28
	0.00

	S3
	0.00
	0.00
	0.00
	0.65
	0.00
	0.00
	0.00
	0.81
	0.00
	0.00
	0.00
	0.21


 

Table 14: Genetic variances for JERSEY breed (milk, fat, protein – 305d yield; SCS - average daily score)

	 
	Lactation 1
	Lactation 2
	Lactation 3
	Overall

Variance
	Overall

Heritability

	Milk 
	451,362
	521,826
	594,336
	563,593
	0.33

	Fat
	854
	672
	1,337
	1,200
	0.27

	Protein
	455
	603
	686
	597
	0.29

	SCS
	0.33
	0.52
	0.67
	0.29
	0.18


 

Table 15: PE variances for JERSEY breed (milk, fat, protein – 305d yield, SCS – average daily score)

	 
	Lactation 1
	Lactation 2
	Lactation 3

	Milk
	389,570
	657,262
	738,015

	Fat
	845
	1,496
	1,744

	Protein
	479
	842
	963

	SCS
	1.25
	1.40
	1.54


 

Status as of: 2018-11-16
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