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)DESCRIPTION OF NATIONAL GENETIC EVALUATION SYSTEMS

	Country (or countries)
	Canada

	Main trait group1
	Female Fertility

	Breed(s)
	Holstein, Ayrshire, Guernsey, Jersey, Brown Swiss

	Trait definition(s) and unit(s) of measurement2
Attach an appendix if needed
	NRRh (Non Return Rate at 56 days at first insemination, heifer)
CTFS (days between calving and first insemination, cow)
NRRc (Non Return Rate at 56 days at first insemination, cow)
FSTCc (days between first insemination and conception, cow)
DO (days between calving and conception, proof is calculated by adding CTFS and FSTCc)

	Method of measuring and collecting data
	Inseminations are routinely collected by AI Organizations and DHI, pregnancy check data is recorder by DHI

	Time period for data inclusion
	Heifers: born in 1997 or later, with a first service in April 1998 or later
Cows: born in 1996 or later with a first service in April 1998 or later

	Age groups (e.g. parities) included
	Heifer and cows (all lactations)

	Other criteria (data edits) for inclusion of records
	End of data:
NRR (heifer NRR and cow NRR): First services 56 days or more prior to data cutoff
AFS: Born more than 21 months prior to data cutoff
CTFS: Calving more than 8 months prior to data cutoff

	Criteria for extension of records (if applicable)
	N/A

	Sire categories
	All

	Environmental effects3, pre-adjustments 
	No

	Method (model) of genetic evaluation3
	Animal Model Multi-trait (with repeated cow records), using random genetic groups. These traits are part of our 16-trait reproductive performance model.

	Environmental effects3 in the genetic evaluation model
	For all 5 traits:
   Region-Year-Month (of birth) - Fixed
   Herd-Year (of birth) – Random
For NRRh:
   Month of First Service – Fixed
For NRRh and NRRc:
   AI Technician-Year – Random
   Service Sire-Year – Random
For NRRc:
   Parity-Calving Age-Month of First Service – Fixed
For CTFS, FSTCc and DO:
   Parity-Calving Age-Month of Calving - Fixed 
For NRRc, CTFS, FSTCc and DO:
   Permanent Environment – Random

	Adjustment for heterogeneous variance in evaluation model
	No

	Use of genetic groups and relationships
	Yes

	Blending of foreign/Interbull information in evaluation
	N/A

	Genetic parameters in the evaluation
	See Appendix

	System validation
	

	Expression of genetic evaluations
If standardised (e.g. RBV), give standardisation formula in the appendix
	Breeding Values are published individually (mean 100 and SD of 5), and within a selection index called Daughter Fertility.  The index is also expressed with mean 100 and SD of 5 


	Definition of genetic reference base

Next base change
	HOL:  Proven bulls born in the most recent complete 10-year period (ex: for 2004, bulls born from 1988 to 1998 inclusive)
Other breeds: Proven bulls born in the most recent complete 15-year period (ex: for 2004, bulls born from 1984 to 1998 inclusive)
Base is updated every January

	Calculation of reliability
	Approximate Reliability following Meyer methodology.

	Criteria for official publication of evaluations
	HOL
At least 20 daughters in 10 herds for NRRc with a reliability of 45%
AYS and JER
At least 20 daughters in 10 herds for NRRc with a reliability of 35%
BSW and GUE
At least 15 daughters in 5 herds for NRRc with a reliability of 25%

	Number of evaluations / publications per year
	 Three evaluations (January, April and August)

	Use in total merit index4
	Daughter Fertility (DF):
DF = 50% NRRc – 10% AFS – 15% CTFS – 25% FSTCc
Is included in the LPI formula, details can be found on the CDN website:
https://www.cdn.ca/document.php?id=443

	Anticipated changes in the near future
	None at the moment

	Key reference on methodology applied
	Jamrozik, J., Fatehi, J., Kistemaker, G.J. & Schaeffer, L.R. 2005. Estimates of genetic parameters for Canadian Holstein female reproductive traits. J. Dairy Sci., 88: 2199-2208.
Jamrozik, J., Fatehi, J., Kistemaker, G.J. & Schaeffer, L.R. 2006. Genetic evaluation model for female reproductive traits of Canadian dairy cattle. Proc. of 8th WCGALP, Belo Horizonte, Brazil, CD-ROM Communication No. 01-17.

	Key organisation: 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


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 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/list_of_abbreviations.rtf) and indicate random (R) or fixed (F).
4) Please give economic weights and indicate how they are expressed (preferably in genetic standard deviation units).

Form GE	Appendix FF
Parameters for national genetic evaluations for female fertility traits as provided to Interbull

	Country (or countries):
	Canada

	Main trait group:
	Female fertility

	Breed(s):
	Holstein, Guernsey, Brown Swiss

	Trait name
	h2
	genetic
variance
	official proof
standardization formulaa

	Trait 1: Maiden heifer’s ability to conceive
NRR-56 in heifers
	0.015
	0.00291
	c = 5; d = 100;

	Trait 2: Lactating cow’s ability to start cycling 
Calving to First Service
	0.062
	47.83
	c = 5; d = 100;

	Trait 3: Lactating cow’s ability to conceive 1 
NRR-56 in cows
	0.027
	0.00662
	c = 5; d = 100;

	Trait 4: Lactating cow’s ability to conceive 2
First Service to Conception
	0.053
	130.67
	c = 5; d = 100;

	Trait 5: Lactating cow’s interval calving-conception
Days Open
	0.072 
	
	c = 5; d = 100;


a	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.

Genetic and residual covariances for countries with national multiple trait evaluations. Genetic covariances on upper diagonals, residual covariances on lower diagonals.
	Trait name
	Trait 1:
NRR h
	Trait 2: 
CTFS
	Trait 3:
NRRc
	Trait 4:
FSTCc
	Trait 5:
DO

	Trait 1: Maiden heifer’s ability to conceive
NRR-56 in heifers
	
	0.093
	0.0025
	-0.289
	

	Trait 2: Lactating cow’s ability to start cycling 
Calving to First Service
	0
	
	0.077
	24.58
	

	Trait 3: Lactating cow’s ability to conceive 1 
NRR-56 in cows
	0
	0.313
	
	-0.727
	

	Trait 4: Lactating cow’s ability to conceive 2
First Service to Conception
	0
	-74.23
	-10.79
	
	

	Trait 5: Lactating cow’s interval calving-conception
Days Open
	
	
	
	
	


Form GE	Appendix FF
Parameters for national genetic evaluations for female fertility traits as provided to Interbull

	Country (or countries):
	Canada

	Main trait group:
	Female fertility

	Breed(s):
	Ayrshire

	Trait name
	h2
	genetic
variance
	official proof
standardization formulaa

	Trait 1: Maiden heifer’s ability to conceive
NRR-56 in heifers
	0.023
	0.00497
	c = 5; d = 100;

	Trait 2: Lactating cow’s ability to start cycling 
Calving to First Service
	0.042
	30.41
	c = 5; d = 100;

	Trait 3: Lactating cow’s ability to conceive 1 
NRR-56 in cows
	0.027
	0.00666
	c = 5; d = 100;

	Trait 4: Lactating cow’s ability to conceive 2
First Service to Conception
	0.046
	91.94
	c = 5; d = 100;

	Trait 5: Lactating cow’s interval calving-conception
Days Open
	0.062
	
	c = 5; d = 100;


a	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.

Genetic and residual covariances for countries with national multiple trait evaluations. Genetic covariances on upper diagonals, residual covariances on lower diagonals.
	Trait name
	Trait 1:
NRR h
	Trait 2: 
CTFS
	Trait 3:
NRRc
	Trait 4:
FSTCc
	Trait 5:
DO

	Trait 1: Maiden heifer’s ability to conceive
NRR-56 in heifers
	
	0.080
	0.0040
	
-0.388
	

	Trait 2: Lactating cow’s ability to start cycling 
Calving to First Service
	0
	
	0.061
	10.81
	

	Trait 3: Lactating cow’s ability to conceive 1 
NRR-56 in cows
	0
	0.418
	
	-0.649
	

	Trait 4: Lactating cow’s ability to conceive 2
First Service to Conception
	0
	-71.66
	-10.16
	
	

	Trait 5: Lactating cow’s interval calving-conception
Days Open
	
	
	
	
	


 Form GE									 Appendix FF
Parameters for national genetic evaluations for female fertility traits as provided to Interbull

	Country (or countries):
	Canada

	Main trait group:
	Female fertility

	Breed(s):
	Jersey

	Trait name
	h2
	genetic
variance
	official proof
standardization formulaa

	Trait 1: Maiden heifer’s ability to conceive
NRR-56 in heifers
	0.016
	0.0031
	c = 5; d = 100;

	Trait 2: Lactating cow’s ability to start cycling 
Calving to First Service
	0.051
	48.01
	c = 5; d = 100;

	Trait 3: Lactating cow’s ability to conceive 1 
NRR-56 in cows
	0.021
	0.0048
	c = 5; d = 100;

	Trait 4: Lactating cow’s ability to conceive 2
First Service to Conception
	0.038
	68.65
	c = 5; d = 100;

	Trait 5: Lactating cow’s interval calving-conception
Days Open
	0.057
	
	c = 5; d = 100;


a	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.

Genetic and residual covariances for countries with national multiple trait evaluations. Genetic covariances on upper diagonals, residual covariances on lower diagonals.
	Trait name
	Trait 1:
NRR h
	Trait 2: 
CTFS
	Trait 3:
NRRc
	Trait 4:
FSTCc
	Trait 5:
DO

	Trait 1: Maiden heifer’s ability to conceive
NRR-56 in heifers
	
	0.055
	0.0016
	-0.152
	

	Trait 2: Lactating cow’s ability to start cycling 
Calving to First Service
	0
	
	0.087
	18.06
	

	Trait 3: Lactating cow’s ability to conceive 1 
NRR-56 in cows
	0
	0.189
	
	-0.417
	

	Trait 4: Lactating cow’s ability to conceive 2
First Service to Conception
	0
	-50.11
	-9.113
	
	

	Trait 5: Lactating cow’s interval calving-conception
Days Open
	
	
	
	
	



