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I. CIL METODIKY

Cilem této metodiky je navrh struktury, sestaveni a udrzovani databaze onemocnéni dojeného skotu
v rdmci kontroly uzitkovosti v CR. Tato databaze ma slouZit k evidenci a uchovani idaji o onemocnéni
vsech vékovych kategorii skotu, k vyhodnoceni vyskytu onemocnéni v ramci chovl i celych plemen
chovanych v CR, poskytovat tdaje pro $lechténi, tj. odhady plemennych hodnot pro znaky onemocnéni
dojeného skotu pripadné poskytovat informace pro odhad plemennych hodnot pro jiné znaky, které
jsou s onemocnénim ve vztahu po fenotypové i genetické strance.

II. VLASTNIi POPIS METODIKY

1. Uvod

Zakladnim predpokladem Slechténi obecné je sbér fenotypovych udaja o populacich organismu, které
maji byt Slechtitelskym proceslim podrobeny. U hospodafskych zvirat je sbér Gdaji o znacich, které se
ovlivriuji Slechténim zajistovan kontrolou uZitkovosti. Tento proces je na Urovni statl oSetfen
legislativné. Koordinaci mezi staty a Slechtitelskymi subjekty na mezindrodni Urovni zabezpeduje
International Committee for Animal Recording (ICAR).

U dojeného a kombinovaného typu skotu bylo v minulém stoleti hlavnim cilem Slechténi navyseni
mlécné uzitkovosti. Tento cil se sice podafilo naplnit, avSak doslo k negativnimu ovlivnéni zvifat, co se
tyka zdravi a dalSich funkénich znakd jako je napt¥. dlouhovékost, plodnost a odolnost viéi onemocnéni.
Vznikla tak nutnost zahrnout tyto znaky do procesu Slechténi. Podminkou ovsem je, aby tyto znaky byly
také soucasti kontroly uzitkovosti.

V Ceské republice nastala potfeba vytvofit systém sbéru dat souvisejicich s onemocnénimi skotu
(v ramci kontroly uZitkovosti), dojenych plemen, ktery by byl vyuZitelny jak pro Slechténi, tak pro
evidenci vyskytu chorob, pouZivanych léiv a z nich tvofenych vystupll pro efektivnéjsi fizeni stad. Tato
metodika je soucasti téchto snah s prednostnim zamérenim na odhad plemennych hodnot, a tim
umoznéni Slechténi na udrZeni resp. zvyseni odolnosti vii¢i onemocnénim.

Navrhovana databaze bude shromazdovat udaje o onemocnénich krav s tim, Ze se pocita i zahrnuti
ostatnich vékovych kategorii skotu. Sou¢asna metodika je vénovana vyhradné kravam. Udaje budou
dlouhodobé uchovavédny. Databaze bude poskytovat vystupy pro odhad plemennych hodnot
i nejriznéjsi analyzy véetné informaci pro chovatele o vyskytu chorob, jejich Iécbé apod.

Pro ucely uchovani a dalsiho zpracovani sesbiranych dat, budou tyto nahrany do relacniho databazového systému
uzivaného na pracovisti CSMCH. Samotny proces prvotniho zpracovani dat bude probihat v zminéném rela¢nim
databazovém systému, kde budou data podrobeny pomoci kontrole za pomoci pred-pfipravenych sql prikazd.

1.1. Stav v zahranici

V ramci odhadu mezinarodnich plemennych hodnot Interbullem zjistujeme, Ze co se zdravi vemene tyka,
vétSina zemi odhaduje plemenné hodnoty pro pocet somatickych bunék. Tento znak je Uzce spojen
s vyskytem zanétu vemene u krav, a proto je vyuZivan jako nepfimy selekéni ukazatel pro mastitidu.
Pfimou selekci na vyskyt klinickych mastitid provadi pouze Norsko, Dansko, Finsko, Svédsko, Francie,
Kanada, Nizozemi, Belgie. V téchto statech se provadi sledovani vyskytu klinickych mastitid ve stadech
dojeného skotu a tento znak se pouZivd pro pfimou selekci na zvySeni odolnosti vi¢i onemocnéni.
V Norsku se provadi navic sledovani vyskytu ketozy, mlééné horecky a zadrzeni lGzka, pfipadné poruch
plodnosti jako je ticha fije, cysty na vajecnicich a metritidy.

V Rakousku se intenzivné pracuje na systém sbéru dat o onemocnénich a postup odhadu plemennych
hodnot pro onemocnéni u plemene Fleckvieh, zahrnujici populace chované v Némecku a Rakousku
(Egger-Danner et al. 2012).

2. Databaze onemocnéni dojeného skotu

2.1. Popis

Databaze onemocnéni dojeného skotu se sklada ze t¥i vyznamovych blok:

Prvni blok je identifikace kravy, usni Cislo, plemennd pfislusnost, pldvod, identifikace otce a matky,
datum narozeni a ptipadné datum vyrazeni.



Druhy blok jsou znaky spojené s laktaci, datum oteleni, jmenovka chovu, délka laktace, dosazend
uzitkovost, znaky reprodukce.

Treti blok jsou informace spojené s onemocnénim, datum pocatku onemocnéni a konce |écby a dalsi
informace o nemoci a |éCivech.

Databaze sleduje vesSkeré kravy (zvifata) ve stddu: zdravé i nemocné. Ohledné onemocnéni ma

informace o tom, Ze kravy neonemocnéla, stejnou vyznamovou hodnotu jako informace o onemocnéni.

Je duleZité mit podchycené vsechny dojnice (zvifata) ve stadu, protoZe informace o vyskytu nemoci je

vzdy dana podilem nemocnych vici zdravym zvifatlim.

2.2, Struktura
Kazdy radek odpovida zaznamim jedné laktace u jedné kravy, vsechna onemocnéni kravy za danou
laktaci jsou v jednom radku.

Prvni blok
e  Jmenovka chovu, 10 mist
Usni ¢islo dojnice, 14 mist
Plemeno
Linie a registr otce, ICAR cislo otce
Cislo matky, 14 mist
Datum narozeni
e  Datum vyrazeni
Druhy blok
e  Datum oteleni v dané laktaci

e  Poradi oteleni v dané laktaci
e Datum kontroly uZitkovosti (kontrolni den) 1x az 10x
e UzZitkovost v kontrolnich dnech
e  UZitkovost za normovanou laktaci
e UZitkovost za skute¢nou laktaci
e Datum inseminace, pfi které dojnice zabrezla
e Datum ukonceni laktace - tj. zaprahnuti
Treti blok
e  Opakuje se 0 az Xkrat
e  Kdéd onemocnéni podle jednotného klice onemocnéni
e Datum zjiSténi onemocnéni tj. stanoveni diagndzy
e Datum ukonceni léCby
e Sledované podrobnosti o daném onemocnéni
o |éciva

3. Postup tvorby databaze onemocnéni

3.1.  Vychozi soubory
e Denik onemocnéni
e  Vystup z dojirenskych software
e  Databaze kontroly uZitkovosti
e  Databaze celoZivotni uZitkovosti

3.1.1. Denik onemocnéni

Popis:

Denik onemocnéni ma za ucel shromazdovat udaje o druhu onemocnéni (tj. diagndze), pocatku, dobé

trvani 1éCby a zvlastnostech onemocnéni u dojeného skotu.

Zdroje:

Tato databaze se ziskava

e webovou aplikaci v rdmci modulu Denik nemoci a léceni (v ramci Internetu pro chovatele: Pristup
k datim, www.cmsch.cz ),

e vystupem z dojirenskych software jednotlivych chovatel(.



http://www.cmsch.cz/

Zakladni struktura:
e jmenovka chovu, 10 mist,
Cislo dojnice, 14 mist,
datum oteleni odpovidajici onemocnéni tj. diagndze,
poradi oteleni odpovidajici onemocnéni tj. diagnoze,
kéd onemocnéni tj. diagndzy podle jednotného klice diagndz,
datum zjisténi onemocnéni tj. stanoveni diagndzy,
datum ukonceni IéCby (zastupujici ukonéeni onemocnéni),
sledované podrobnosti o daném onemocnéni,
[éCiva.

3.1.2. Vystup z dojirenskych software jednotlivych chovatell

Vystup z dojirenskych software jednotlivych chovatel( neposkytuje vystup pfimo ve formé pozadované
struktury. Jednotlivé dojirenské software se mezi sebou lisi v zadavani zakladnich dat i ve vystupech. Kazdy
takovy vystup bude potreba individudiné upravit pro vstup do databdze na zakladni strukturu deniku
onemocnéni.

Zakladni struktura:
e jmenovka chovu, 10 mist,
¢islo dojnice, 14 mist,
datum oteleni odpovidajici onemocnéni tj. diagndze,
poradi oteleni odpovidajici onemocnéni tj. diagndze,
kdd onemocnéni tj. diagndzy podle jednotného klice diagndz,
datum zjisténi onemocnéni tj. stanoveni diagndzy,
datum ukonceni IéCby (zastupujici ukonéeni onemocnéni),
sledované podrobnosti o daném onemocnéni,
léCiva

3.1.3. Databaze kontroly uzitkovosti

Popis:

Databdze kontroly uZitkovosti je soubor udajéi o chovech, ktery je pravidelné generovany CMSCH pro
chovatele. Obsahuje informace o kravach ve stadé, datu a uZzitkovosti v kontrolnich dnech, datech
zapusténi apod. Tato databaze popisuje aktualni stav stada, méni se cca 1 mésicné.

Zdroje:

Databdzi poskytuje Plemdat (CMSCH).

Zakladni struktura: (data potfebné pro tvorbu databaze onemocnéni)

Cislo kravy, 14mistné

Plemeno

Linie a registr otce

Cislo matky, 14mistné

Datum zapusténi

Datum posledniho oteleni

Datum vyfazeni, pokud k nému doslo

Datum kontroly uZitkovosti 1x az 10x

Zjisténé hodnoty (kg) mléka, (%) tuku, (%) bilkovin, (%) laktézy, pocty somatickych bunék,
opakovani 1x az 10x

3.1.4. Databaze celoZivotni uZitkovosti

Popis:

Databdaze uchovava celozivotni uZitkovost kravy. Jeden fadek obsahuje Udaje o celoZivotni uzitkovosti kravy
podle jednotlivych laktaci. Zakladnimi Udaji jsou datum narozeni, datum vyrazeni a data jednotlivych oteleni.
Obsahuiji identifikaci otce a matky kravy, plemennou pfislusnost a cisla stdji narozeni a chovu kravy.
U jednotlivych laktaci je zaznamenana uzitkovost za normovanou laktaci a celkova uZitkovost za danou
laktaci. Zaznamenany jsou hodnoty reprodukce: inseminacni interval, service perioda nebo-li mezibfezost,
mezidobi.



Zdroje:

Databdzi poskytuje Plemdat (CMSCH).

Zakladni struktura: (uvedena pouze data potfebnd pro tvorbu databaze onemocnéni)
e C(islo dojnice, 14mistné
e Linie a registr otce
e  Cislo matky, 14mistné

Datum narozeni

Plemeno

Rok a mésic vyrazeni

e  Dlvod vyrazeni

e VE&k pfi prvnim oteleni, mésice a dny

e  Data oteleni, opakovani 1x- 20x

e  Hodnoty za normovanou laktaci (kg) mléka, (kg) tuku, (kg) bilkovin, pocty somatickych bunék,

opakovdni 1x az 20x

e  Pocet dnu laktace, opakovani 1x az 20x

e Inseminacni interval, opakovani 1x az 20x

e  Service perioda, opakovani 1x az 20x

3.2.  Vytvoreni a udrZovani databazi onemocnéni dojeného skotu

3.2.1. Vytvoreni vychozi databaze onemocnéni dojeného skotu

Vychozi krok je vytvoreni databaze onemocnéni dojeného skotu. Databdze obsahujici informace o
onemocnéni Denik nemoci a Vystupy zdojirenskych software se kombinuji s databdzi kontroly
uzitkovosti a databdzi celoZivotni uZitkovosti podle klice: Cislo dojnice, poradi laktace a datum oteleni.
Klicovym prvkem vyhodnoceni je jednotka chov. Pro kazdy chov (dle oznaceni chovu, 10 mistné di
9mistné Cislo, bude upresnéno pti odhadu plemennych hodnot ¢i vyhodnoceni) je mozno identifikovat
skupinu krav soucasné v kontrole uZitkovosti. Tak je umoZnéno vytvareni skupin vrstevnic podle
kalendarnich adaja.

3.2.2. Pravidelné aktualizace databaze

Databaze onemocnéni dojeného skotu je pravidelné aktualizovana ze vsSech tfi vychozich zdrojd.
K aktualizaci dochazi jednou mésicné. Aktualizace se provadi ze vSech databazi ve stejny Cas.

Z deniku nemoci se pfipojuji a aktualizuji udaje o vyskytu nemoci, databaze kontroly uZitkovosti
poskytuje Udaje o kontrolach a uZitkovosti dojnic, pfipadném prefazeni dojnice do jiného stada,
databaze celoZivotni uZitkovosti poddva Udaje o laktaci a vyfazeni dojnice.

3.3. Pouziti databaze onemocnéni dojeného skotu

3.3.1. Odhad plemenné hodnoty pro odolnost viici onemocnéni

Pro odhad plemenné hodnoty pro odolnost vic¢i onemocnéni navrhujeme pouzZiti animal modelu
s pfibuzenskou matici, opakovanym méfenim vyskytu onemocnéni v nasledujicich laktacich
(permanentni efekt jedince) a pevnymi efekty stada, roku, obdobi oteleni, véku pfi oteleni, aj. Konkrétni
sloZzeni modelu se bude odvijet od vybrané vlastnosti, onemocnéni.

Zavislé proménné budou vytvareny podle povahy onemocnéni predevsim s ohledem na pouziti vyskytu
za celou Ci ¢ast laktace, pripadné pocet vyskytl za laktaci nebo za délku onemocnéni v laktaci.

Tyto efekty bude mozno odvodit z udajl, které budou soucasti databaze onemocnéni dojnic a umozni
tak tvorbu soubor( pro vlastni odhad plemenné hodnoty.

3.3.2. Zakladni informace o vyskytu onemocnéni

Zakladni statistické informace o vyskytu onemocnéni ve sledované populaci skotu bude mozno odvodit
z podklad(, které bude obsahovat databdze onemocnéni dojnic. Jedna se o priiméry, rozptyly, maxima
a minima poctud a podilovych vyskytl v populaci, v jednotlivych poradich laktace, ve stadech a v pribéhu
kalenddrnich let.



III. SROVNANI NOVOSTI POSTUPU A ZDUVODNENI

Navrhovany postup tvorby a udrZovani databaze onemocnéni dojeného skotu vychazi ze zpUsobu,
kterym jsou tvofeny a udrzovdny databaze pro kontrolu uzitkovosti, databdze celych laktaci a dalsi
databaze, které uchovavaji informace o uzitkovosti a dalSich znacich dojeného skotu.

Sbér Udajii o nemocech dojeného skotu nebyl doposud v CR souéasti kontroly uZitkovosti, a proto
narodni databaze nemoci dojeného skotu nebyla doposud vytvafena. Vtomto sméru je ndmi
navrhovany postup zcela novy.

IV. POPIS UPLATNENI CERTIFIKOVANE METODIKY

Ndmi navrhovand metodika bude pouzita jako podklad pro rozsifeni kontroly uzitkovosti o databazi
obsahujici informace o onemocnénich skotu. Bude vyuZivana pro uchovani udaji o onemocnénich
dojeného skotu, které budou ziskany pfi sbéru dat v ramci kontroly uZitkovosti. Dale se budou z této
databaze vytvéret soubory pro odhad plemennych hodnot pro vybrané znaky onemocnéni. Existence
této databaze je nutnym predpokladem pro tyto odhady a tudiz pro Slechténi na odolnost vidi
onemocnénim. UZivatelem této metodiky bude Ceskomoravska spoleénost chovateld, a.s. Hradi$tko pod
Mednikem (CMSCH).

V. EKONOMICKE ASPEKTY

Podle zdkona ¢. 110/1997 Sb. O potravinach a zdkona ¢. 154/2000 Sb. O slechténi, plemenitbé a evidenci
hospodaiskych zvifat ve znéni pozdéjsich prepisti je CMSCH pravnickd osoba povérena ministerstvem k
vykonu ¢innosti podle jednotlivych bod(§ 23c. Jmenovité podle odstavclil a2 a§7 je povinna poskytovat
chovatellm a opravnénym osobam udaje, zpracovavat, zvefejriovat a evidovat vysledky, coZ se tyka
vSech chovatelsky duleZitych vlastnosti. V souladu s doporucenim Rady vlady pro vyzkum, uvadime, Ze
CMSCH nevytvafi témito ¢innostmi zisk, ale poskytuje iroké chovatelské verejnosti co nejobjektivngjsi
Udaje a vyhodnocenim celostatnich databazi vytvafri podklady pro prokazani kvality plemenarské prace
chovatel(.
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VIII. Prilohy:

1. priloha Interbull — popis narodniho hodnoceni v zemich pouzivajicich pfimou

selekci proti vyskytu klinické mastitidy

1. priloha Interbull — popis narodniho hodnoceni v zemich pouzivajicich pfimou selekci

proti vyskytu klinické mastitidy

Form GE

Status as of: 2016-01-08

DESCRIPTION OF NATIONAL GENETIC EVALUATION SYSTEMS

Country (or countries)
Main trait group®

NOTE! One trait group per form!
Breed(s)

Norway
Health

Norwegian Red (NRF)

Trait definition(s) and unit(s) of
measurement’
Attach an appendix if needed

Somatic Cell Score: 305-day lactation geometric mean.
Other Diseases: Recorded veterinary treatments for ketosis,
milk fever or retained placenta between 15 days prepartum and 120
days post partum. In addition treatments for the fertility disorders:
Cystic ovaries, metritis and silent heath. 0=no treatments recorded.
1=one or more treatments recorded. Data from 1% to 5" lactation.
Clinical Mastitis: Recorded veterinary treatments for acute clinical or
chronic clinical mastitis in periods of 1%, 2" and 3™ lactation.
0=no treatments recorded. 1=one or more treatments
recorded.
CM1: 1* lactation, -15 to 30 days in milk. Treated .0994.
CM2: 1*" lactation, 31 to 120 days in milk. Treated .0439.
CM3: 1* lactation,121 to 305 days in milk. Treated .0627.
CM4: 2" lactation, -15 to 30 days in milk. Treated .1043.
CM5: 2™ |actation, 31 to 305 days in milk. Treated .1529.
CM6: 3 lactation, -15 to 30 days in milk. Treated .1318.
CM7: 3 lactation, 31 to 305 days in milk. Treated .1782.
CM Index: 1/3*CM1 + 1/3*CM2 + 1/3*CM3

Method of measuring and
collecting data

Monthly recording of milk yield, every second month milk is
sampled for contents and somatic cell count.

A health card for each cow resides on the farm. Veterinarians
record all treatments and diagnostics according to a coding system on
the health card together with his identity number. The farmer record
treatments that he can carry out (not including drugs), together with
an identity number signalling farmers treatment. The farmer or the
advisor reports the treatment codes from the health cards as events
to the milk recording system.

Time period for data inclusion

Calving since September 1978.

Age groups (e.g. parities) included

SCS: First, second and third. Repeatability animal model.

QOD: First to fifth. Multilactation sire model calculated
separately per disease.

CM: First, second and third. Seven periods in multitrait sire
model.
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Other criteria (data edits) for
inclusion of records

SCS: Age at first calving 19-37 mo, second calving 31-51 mo,
third calving 43-63 mo. Minimum production level 1 kg at recording
day.

Scc beween 1*¥10° and 6.4*10°®

CM and OD: Age at 1st calving 640-1005 days. Age at 2nd
calving 973-1429 days. Age at 3™ calving 1308-1855 days.

Data from a herd a particular year are discarded if no
treatment for any disease was recorded that year (to ensure
participation in the recording system).

Require code for logical sire. (Set by milk recording system
when calving of the dam is reported. Single Al, or same sire if doble Al
at same heath. Reasonable interval between last Al and calving of
dam).

Claimed sire must have been in use at time for Al.

Criteria for extension of records (if
applicable)

SCS: Minimum two recordings and minimum 45 days of
lactation.

Sire categories

One category, Al bulls of NRF.

Environmental effects’, pre-
adjustments

SCS: Stage of lactation.
OD and CM: Data for each trait and parity are standardised
within year (Mean=0, SD=1)

Method (model) of genetic
evaluation®

SCS: ST-R-AM
OD: ML-SM per disease
CM: MT-SM

Environmental effects® in the
genetic evaluation model

SCS: (F) Year of calving*Month of Calving*Parity, Age at
calving*Parity, Days Open*Parity. (R) Herd*Year of Calving.

Year of calving is defined “dynamic”. Most recent year
=calvings after (today-465 days). Years before that is 365*n days.

CM and OD: (F) Age in months at calving, Month by year of
calving. (R) Herd by year of calving.

Adjustment for heterogeneous
variance in evaluation model

SCS: Precorrection for Age at Calving*Parity.
CM and OD: None.

Use of genetic groups and
relationships

SCS: Complete additive relationship included. Missing
pedigree grouped by year of birth.
CM and OD: Relationship among sires, no genetic groups.

Blending of foreign/Interbull
information in evaluation

None

Genetic parameters in the
evaluation

Use Appendix GE for heritability/genetic variance estimates;
for multiple-trait genetic evaluations, provide genetic correlation
estimates between traits separately.

Use also appendices PR, CO, BCO, SM, LO, CA, as applicable, if
you participate in the international genetic evaluations of Interbull

System validation

SCS: Extensive checks on data quality, validation methods 1
and 2.

CM and OD: Correlation to previous estimates of EBV. Check
on genetic trend.

Expression of genetic evaluations
If standardised (e.g. RBV), give
standardisation formula in the
appendix

SCS: RBV. Mean=100, SD=12
OD: Mean=100, SD=12
RBV: Milk fever 45% + Ketosis 15% + Retained placenta
15% +
Cystic ovaries 15% + Metritis 5% + Silent heath 5%
Also RBV for each disease separately.
CM: Mean=100, SD=12
RBV for all bulls: 1/3*CM1 + 1/3*CM2 + 1/3*CM3
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Definition of genetic reference
base
Next base change

Rolling average of progeny tested bulls from the batches in
the three previous years.
Changes at every evaluation.

Calculation of reliability

Based on daughter information only.
CM: sqrt(EDC/(EDC+112.86)),  where (4/h%)-1=112.86,
h’=k'Gk / k'Pk =.03513 and k=[1/31/31/30000].

EDC according to herd by year as random, i.e. each daughter
weighted by (nhy + gamma)/(nhy — ns + gamma), where

nhy is total no. in contemporary group;

ns is no. of daughters the sire have in this particular
daughters contemporary group; and

gamma is residual variance / herd by year variance.

Criteria for official publication of
evaluations

Minimum 100 daughters for old bulls and imported bullsires.
At present progeny testing of young bulls the limit is about 200
daughters.

Number of evaluations /
publications per year

3

Use in total merit index”

Clinical Mastitis accounts for 10.8%, Other Diseases accounts
for 4%, Somatic Cell Score accounts for 7.2%.

Anticipated changes in the near
future

Key reference on methodology
applied

Svendsen, M. (1999). A retrospective study of selection
against clinical mast-itis in the Norwegian dairy cow population.
Interbull Bulletin no. 23: 99-106.

Svendsen, M. and I.M. A.-Ranberg (2000). Genetic evaluation
for functional traits in Norway. Interbull Bulletin no. 25: 135-138.

Svendsen, M. and B. Heringstad (2006). New genetic
evaluation for clinical mastitis in multiparous Norwegian Red cows.
Interbull Bulletin no. 35: 8-11.

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

GENO SA, Storhamargata 44, N-2317 Hamar, Norway.
Phone: +47 95020600

Fax: +47 62520610

E-mail: post@geno.no

Web site: www.geno.no

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 Al’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).
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Form GE Appendix GE

Parameters used in genetic evaluation

Country (or countries): Norway
Main trait group: Health
Breed (repeat as necessary): Norwegian Red (NRF).
. —_ b Genetic official proof

Trait Definition TB® h variance®  standardisation formula®

. st ond  ord ((eval-a) /b*(-12) + 100
Somatic cell 2 0136  0.137116 a,b changes at
score parity

every evaluation

Repeatability=0.30

((eval-a)/b)*(-12) + 100

Clinical mastitis Index[1110000] 0.035 0.0009913 a,b changes at every
evaluation
Clin. mastitis 1  1** parity, -15t030d 0.029 0.0033445
Herd by year ratio=
0.066
Clin. mastitis 2 1*" parity, 31 to 120 d 0.008 0.0004068
Herd by year ratio= 0.023
Clin. mastitis 3 1*" parity, 121 to 305 d 0.015 0.0010494
Herd by year ratio= 0.035
Clin. mastitis4 2" parity, -15 to 30 d 0.020 0.0022797
Herd by year ratio= 0.054
Clin. mastitis5 2™ parity, 31 to 305 d 0.025 0.0038368
Herd by year ratio= 0.059
Clin. mastitis6 3™ parity, -15t0 30 d 0.022 0.0028632

Herd by year ratio=.0600

a

Indicate, with X, traits that are submitted to Interbull for international genetic evaluations.

If repeated records are treated as separate traits, provide heritability estimates and genetic
variances separately for each trait, as well as for all traits pooled, i.e. for the trait submitted to Interbull.
‘ 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.

b
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Clinical mastitis
Herd by year variance components

cM1
CcM2
CM3
CM4
CM5
CM6
cMm7

0.0073770 0.0014296 0.0018597 0.0049691 0.0034902 0.0052145 0.0037381
0.0014296 0.0011490 0.0011181 0.0012396 0.0022524 0.0014063 0.0024205
0.0018597 0.0011181 0.0025573 0.0017811 0.0038024 0.0021224 0.0040855
0.0049691 0.0012396 0.0017811 0.0060508 0.0043540 0.0059230 0.0042753
0.0034902 0.0022524 0.0038024 0.0043540 0.0088272 0.0045107 0.0084982
0.0052145 0.0014063 0.0021224 0.0059230 0.0045107 0.0079534 0.0052815
0.0037381 0.0024205 0.0040855 0.0042753 0.0084982 0.0052815 0.0100013

Genetic variance components (4*sire)

cMm1
CcMm2
CM3
CM4
CM5
CMé6
CM7

0.0033445 0.0006519 0.0008212 0.0022339 0.0015760 0.0022579 0.0017084
0.0006519 0.0004068 0.0005884 0.0005768 0.0010871 0.0005845 0.0009618
0.0008212 0.0005884 0.0010494 0.0008608 0.0018359 0.0008018 0.0016168
0.0022339 0.0005768 0.0008608 0.0022797 0.0017107 0.0023620 0.0015557
0.0015760 0.0010871 0.0018359 0.0017107 0.0038368 0.0017749 0.0035390
0.0022579 0.0005845 0.0008018 0.0023620 0.0017749 0.0028632 0.0019046
0.0017084 0.0009618 0.0016168 0.0015557 0.0035390 0.0019046 0.0037180

Phenotypic variance components (herd by year + sire + residual)

CM1
CcMm2
CcM3
CMm4
CM5
CM6
cMm7

0.1114854 0.0040386 0.0026339 0.0146867 0.0076070 0.0130712 0.0069961
0.0040386 0.0491444 0.0044974 0.0048684 0.0065282 0.0046511 0.0061676
0.0026339 0.0044974 0.0710473 0.0069220 0.0118449 0.0062623 0.0102158
0.0146867 0.0048684 0.0069220 0.1121616 0.0090172 0.0180653 0.0101568
0.0076070 0.0065282 0.0118449 0.0090172 0.1488031 0.0163393 0.0254337
0.0130712 0.0046511 0.0062623 0.0180653 0.0163393 0.1329068 0.0096779
0.0069961 0.0061676 0.0102158 0.0101568 0.0254337 0.0096779 0.1642008
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Form GE Appendix SM

Parameters for national genetic evaluations for udder health traits as provided to Interbull

Country (or countries): Norway

Main trait group: Health

Breed(s): Norwegian Red (NRF)

genetic official proof
Trait h?® variance® standardisation formula®
Milk Somatic Cell: .136 137116 ((eval-a) /b * (-12) + 100
a,b changes at every evaluation

Clinical Mastitis: .136 137116 ((eval-a) /b * (-12) + 100

a,b changes at every evaluation

® If repeated records are treated as separate traits, provide heritability estimates and genetic
variances separately for each trait, as well as for all traits pooled, i.e. for the trait submitted to Interbull.
*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.
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DESCRIPTION OF NATIONAL GENETIC EVALUATION SYSTEMS

Country (or countries)

Main trait groupl
NOTE! Only one trait group per
form!

Breed(s)

NLD / BEL
Joint evaluation of Dutch and Flemish data.
Udder health

All breeds are evaluated in one multi-breed evaluation

Trait definition(s) and
unit(s) of measurement?
Attach an appendix if needed

UHI: € per animal per lactation, expected savings on
economic damage of infection

Method of measuring and
collecting data

Milk recording data and clinical mastitis registration from
farm management program

Time period for data
inclusion

All lactation records of lactation started after 1-5-1990 till
present.
Pedigree information is traced back as far as possible.

Age groups (e.g. parities)
included

Parities 1,2 and 3

Other criteria (data edits)
for inclusion of records

the cow must be herdbook registered;

official (both supervised and unsupervised) daily productions;

DIM between 5 and 335;

age at calving is at least 640 days;

known sire;

calving interval of the current lactation must be at least 215
days;

no daily yields in a lactation with status “unreliable”;

Interval between two consecutive testdays < 84 days

Criteria for extension of
records (if applicable)

Data from automatic milking systems are converted to 24-
hour yields

Sire categories

All bulls with progeny information including domestic and
foreign Al bulls plus natural service herd sires.

Environmental effects®, None
pre-adjustments
Method (model) of genetic MT-BLUP-AM

evaluation®

Environmental effects® in
the genetic evaluation model

F: Herd*Year, Year*Month, Age at Calving, # Testday in
lactation, # Days at Risk, heterosis, recombination

Adjustment for
heterogeneous variance in
evaluation model

No

Use of genetic groups and
relationships

Unknown parents are grouped together according to country
of origin, selection path (6 paths), breed and birth year. All known
relationships of cows and sires are considered. Selection paths are:
unknown dam for cow, unknown dam for bull, unknown sire for cow,
unknown sire for bull, both parents unknown for cow and both
parents unknown for bull.

Blending of
foreign/Interbull information in
evaluation

Sire breeding values are based on national information only.
At proof release day the evaluation is restarted to obtain cow EBVs
using sire solutions based on the official (domestic, interbull or
converted) EBV.

Genetic parameters in the
evaluation

Overall 8.9%
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System validation

Extensive checks on input data and results. Evaluations are
done with an ISO 9001 certified process.

Interbull trend validation test I, Il

Comparison of consecutive evaluations

Expression of genetic
evaluations
If standardised (e.g. RBV), give
standardisation formula in the
appendix

EBV (im/scm IS calculated as 0.41*EBV ¢y + 0.33*EBV 5crp + 0.26%EBV 13,
resulting in equal weights for all lactations. EBV yy, is calculated as
0.477*EBVscym + 0.641*EBVy , reflecting the 2 — 2.5 time higher
economic damge of an infection with CM. EBV yy, is published as RBV
(1 =100, o = 4) with higher values indicating desirable traits (less
infection, more economic savings).

Definition of genetic
reference base

Next base change

2015 Holstein cow base (2015HC):

All black & white herdbook cows with at least 87,5% Holstein
genes and maximal 12,5% Dutch Friesian genes born in 2005 with at
least 1 testday with SCC

2015 Red&white Holstein cow base (2015RC):

All red & white herdbook cows with at least 87.5% Holstein
genes and maximal 12.5% Dutch Friesian genes born in 2010 with
with at least 1 testday with SCC

2015 Dual Purpose cow base (2015YC):

All black & white herdbook cows with at least 75% Holstein
genes and maximal 25% Holstein Friesian genes born in 2010 with at
least 1 testday with SCC

2020

Calculation of reliability

Based on Multiple trait effective daughter contribution
method (Liu et al., 2004)

Criteria for official
publication of evaluations

Bulls: 30% Reliability of Index Udder Health

Number of evaluations /
publications per year

Three times a year with the schedule of Interbull.
Evaluations are released electronically via
www.gesfokwaarden.eu

Use in total merit index*

Yes, in NVI

Total Merit Index NVI:

NVI= 0.35x Inet + 0.09 x LON + 5.2 x (UDH-100) + 5.2 x (FER-
100) + 5.2 x (UDD-100) + 6 x (F&L-100) + 2 x (CAL-100)

UDH = 0.477 * [SCM-100) + 0.641 * (CM -100) +100

FER = 0.52 x (IFL—100) + 0.52 x (CI-100) + 100

CAL = 0.08 x (DCE-100) + 0.08 x (MCE-100) + 0.55 x (DLV-100)
+0.83 x (MLV-100) +100

Where:

Inet = production index

LON = EBV longevity

UDH = EBV somatic cell count

FER = EBV female fertility

UDD = EBV overall udder conformation

F&L = EBV overall feet and leg conformation
CAL = EBV calving traits

Anticipated changes in the near
future

No
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Key reference on methodology Haas, Y. de, W. Ouweltjes, J. ten Napel, J. Windig and G. de Jong
applied (2008) Alternative traits for somatic cell counts as mastitis-indicators
for genetic selection, J. Dairy Sci. 91:2501-2511.

Halasa T., M. Nielen, A. P. W. De Roos, R. Van Hoorne, G. de Jong, T. J.
G. M. Lam, T. van Werven, and H. Hogeveen (2008) Production Loss
Due to New Sub-clinical Mastitis in Dutch Dairy Cows Estimated With
a Test-Day Model, J. Dairy Sci. submitted

Huijps, K., T.J.G.M. Lam and H. Hogeveen (2008) Costs of mastitis :
facts and perception, J. Dairy Sci. 75: 113-120.

Ten Napel J., Y. de Haas, G. de Jong, T. Lam, J. Windig, W. Ouweltjes
(2007) Characterization of distributions of somatic cell counts, J. Dairy
Sci. accepted

Key organization: name, AEU CRV
address, phone, fax, e-mail, web P.O. Box 454
site NL 6800 AL ARNHEM
Tel: +31-26-38 98 700
Fax: +31-26-38 98 777
E-mail: aeu@crv4all.com
Internet: gesfokwaarden.eu

1) Either: Production (e.g. milk, fat, protein), Conformation, Health (e.g. mastitis resistance, milk
somatic cell, resistance to diseases other than mastitis), Longevity (e.g. direct longevity, combined
longevity), Calving (e.g. stillbirth, calving ease), Female fertility (e.g. non-return rate, interval between
reproductive events, number of Al’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).

19


mailto:aeu@crv4all.com

DESCRIPTION OF NATIONAL GENETIC EVALUATION SYSTEM

June 2012

Country (or countries)
Main trait group®
Breed(s)

France

Health

Holstein (HOL),Normande, Simmental Francgaise (SIM), Brune
(BSW), Pie Rouge des Plaines (RED), Abondance, Tarentaise, Bleue du
Nord, Maine Anjou, Flamande, Bretonne Pie Noire, Salers

Each breed evaluated separately

Trait definition(s) and
unit(s) of measurement’

Milk Somatic Cell Count: Monthly SCS:SCS = log,
(CCS/100000)+3

Clinical Mastitis (MACL): the information is 0/1(o=no clinical
mastitis, 1=clinical mastitis) can be recorded during milk recording. It
applies to first three lactations and is defined as follows: “At least one
event of clinical mastitis recorded during the first 150 days in
lactation”.

Method of measuring and
collecting data

Data from Milk Recording.(91% A4, 9% AT). Validations
according to National Technical Rules of Milk recording (updated in
2002)

Time period for data
inclusion

Lactations started after 01/09/1989

Age groups (e.g. parities)
included

Parities 1to 3

Other criteria (data edits)
for inclusion of records

SCS between 5 and 305 days in milk.

Additive pre-correction for days in milk and parity in order to
take into account for lactations in progress and old lactations with a
few counts

A selection of lactations per herd*year is done :a herd must
declare a minimum of 5% (HOL, NOR, MON) or 3% (minor breeds)
lactations with at least one mastitis event (all lactations , with
adjustments for herd size)

Sire categories All sires
Environmental effects’, . SCS are adjusted for days in milk and parity (additive

pre-adjustments pre-correction )
° A weighted average of adjusted SCS is computed as:

SCSL =[z§(SCSadj)} [z:}

with an individual weight R/B where R is the correlation
between the test-day SCS and the average of other SCS and BIRlif the
SCS standard deviation for a given number of days in milk.

. SCSL are standardized for parity using a multiplicative
factor of 1.15 for 1rst parity, 1.08 for 2™ parity.

Method (model) of
genetic evaluation®

BLUP — ST - RP - AM

Environmental effects® in
the genetic evaluation model

SSC :PE (R), HY (F); Parity*region*year (F),Calving
month*parity*region*year (F); Age at calving * parity * region * year
(F); Preceding dry period length * parity * region * year (2™ vs 3™
parities) (F)

Number of levels : Regions : HOL : 8. Normande : 7;
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Montbéliarde : 3

Age, all breeds : 27; Calving month, all breeds : 12 ; Dry
period, all breeds :6

Clinical mastitis: Calving month*year, Herd*year, Calving age
class*Lactation number*year

Adjustment for
heterogeneous variance in
evaluation model

SCS :No
Clinical mastitis: - HOL, NOR, MON : Lactation number*year,
Area*year
- RED, BSW : Lactation number*year

Use of genetic groups and
relationships

Groups of unknown parents defined according to birth year (2
years interval) and region or country origin of the progeny (a total of 8
countries and 260 groups in HOL)

Blending of
foreign/Interbull information in
evaluation

No

Genetic parameters in the
evaluation

SCS : h?=0.15, t=0.35

MACL :

. BSW, RED, HOL : h? =0.018, t=0.055
. NOR : h? =0.021, t=0.062

. MON : h? =0.023, t=0.055

System validation

Correlations between proofs, analysis of variations with
addition of new daughters ; Validation of Genetic trend (methods |, I,

1)

Expression of genetic
evaluations
If standardised (e.g. RBV), give
standardisation formula on PART 2

SCS : RBV; (m= 0, =1, positive = less SCC)
MACL : RBV; (m=0, B=1, positive = less MACL)

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 2013 (These bases are updated each year in the 1%
evaluation of the year).

Calculation of reliability

Reliability computed from daughter information only

Criteria for official
publication of evaluations

HOL, MON, Normande, Abondance, Tarentaise: Bulls progeny
tested in France, with REL>0.50
Other breeds: all bulls with REL>0.50

Number of evaluations /
publications per year

3: February, June, October

Use in total merit
index*(updated at February 2012)

1. Use in Udder health Composite

o HOL : Udder Health = (0.60 SCC + 0.40 MACL) / 0.9137

. Normande: Udder Health = (0.50 SCC + 0.50 MACL) /
0.9100

° Montbéliarde: Udder Health = (0.60 SCC + 0.40 MACL)
/0.9137

2. Use in ISU= Index de Synthése UPRA= total merit index

Defined by each breed:
For ISU, Combined functionnal proofs are computed by an
approximate MT BLUP AM based on precorrected records for
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Functionnal (SCC, Fertility, Longevity), dairy (Milk Yield and Protein
content) and type traits (cmb= combined in the following formulae):
. Prim’Holstein (HOL): ISU = 19.62 /0.35 (0.35

SYNT/25.2 + 0.108 SCC + 0.072 MACL + 0.11 cow fertility + 0.055
heifer fertility + 0.055 Interval from calving to first service + 0.05
longevity + 0.05 Milking speed + 0.15 Overall conformation) +100
With SYNT = 1.079 (Protein Y + 0.1 Fat Y + 0.5 Fat content +
Protein Content)
(35% Production, 15% Conformation, 22% Female Fertility,
18% Udder Health, 5% Longevity, 5% Milking Speed)

. Normande: ISU =22.11 /0.40 (0.40 SYNT /22.45 +
0.0925 SCC + 0.0925 MACL + 0.0775 cow fertility + 0.03875 heifer
fertility + 0.03875 Interval from calving to first service + 0.05 longevity
+0.03 Milking speed + 0.18 Overal conformation) +100

With SYNT = 1.098 (Protein Y + 0.1 Fat Y)

(40% Production, 18% Conformation, 15.5% Female Fertility,
18.5% Udder Health, 5% Longevity, 3% Milking Speed)

° Montbéliarde(MON): ISU = 23.39 /0.45 (0.45
SYNT/25.2 + 0.087 SCC + 0.058 MACL + 0.09 cow fertility + 0.045
Heifer fertility + 0.045 Interval from calving to first service + 0.05
heifer fertility + 0.05 [TR/Teat-100]/12 + 0.125 [Overall conformation-
100]/12) + 100

With SYNT = 1.055 Protein Y + 0.1 Fat Y. + 3 Protein Content +
0.5 Fat content

(45% Production, 12.5% Conformation, 18% Female Fertility,
14.5% Udder Health, 5% Longevity, 5% Milking Speed)

° Brune (BSW): ISU =100 + 18.11 * (INEL/20 + 0.50 cmb
scC

+ 0.50cmb Fertility + 0.125 cmb longevity + 0.325 overall type)

(40% Production, 20% SCC, 20% Female Fertility, 15%
Conformation, 5% Longevity)

° Pie Rouge (RED) : ISU = 100 + 18.09 [SYNT/20 + 0.20
SCC + 0.25 Cow Fertility + 0.20 LGFC + 0.25 (Overall Conformation —
100)/12]

with SYNT=0.99 [ Prot Y + 0.2 * Fat Y + 2 * Prot content + Fat
content]

For more details: see Ducrocq et al, 2001

Anticipated changes in the
near future

Key reference on
methodology applied

Boichard D. and Rupp R., 1997: Genetic analysis and genetic
evaluation for somatic cell score in French dairy cattle, Gift workshop,
June 8-10 1997, Uppsala, Sweden

Ducrocq V., Boichard D., Barbat A., and Larroque H, 2001 :
Multitrait evaluation and total merit Index. EAAP Meeting, Budapest,
26-28 August 2001

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

Computing:
INRA
Génétique Animale et Biologie Intégrative (GABI)
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Domaine de Vilvert

F78352 Jouy en Josas cedex

Mail: didier.boichard@dga.jouy.inra.fr
Phone:+33134652204, Fax:+33134652210
http://www.jouy.inra.fr/gabi

Publishing:

Institut de I'Elevage

149 Rue de Bercy

F75595 Paris cedex 12

Mail: sophie.mattalia@idele.fr
Web site : www.idele.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 Al’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).
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DESCRIPTION OF NATIONAL GENETIC EVALUATION SYSTEM

Country (or countries) France
Main trait group Health
Breed (repeat as Holstein
necessary)
Trait Breed Definition h?* genetic official proof
variance* standardisation formula**
Somatic Cell a=0,b=-0.5,c=1
Milk Somatic Cell | all breeds . 0.15 1 d=rolling base (computed
Score, 3 parities
at each release)
a=0, b=-0.0412,c=1
Clinical Mastitis :I?I;' BSW, 0.018 1 d=rolling base (computed
at each release)
a=0, b=-0.0994, c=1
NOR 0.021 1 d=rolling base (computed
at each release)
a=0, b=-0.0435,c=1
MON 0.023 1 d=rolling base (computed
at each release)

*|f lactations are treated as separate traits, provide heritability estimates and genetic variances
separately for each lactation, as well as for all lactations pooled, i.e. for the trait submitted to Interbull.

**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.
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Form GE

Status as of: 2010-04-21

DESCRIPTION OF NATIONAL GENETIC EVALUATION SYSTEMS

Country (or countries)
Main trait group’

(DFS), Denmark, Finland, Sweden

NOTE! Only one trait group per Udder Health
form!
Breed(s) Holstein
TD Somatic Cell Score In(SCC), mean=4.37 lact1

Trait definition(s) and unit(s) of
measurement’
Attach an appendix if needed

" “

- - , - mean=4.75
’ mean=4.94 lact 3
Clinical mastitisas 0 or 1, -15 - 50 DIM, mean=.092 lact. 1

lact 2

“ "

-“- , 51-300DIM, -“-=.091 lact.1

— “_ ,-15-150DIM, - “-=.157 lact. 2

—“_ ,-15-150 Dim, - “-=.192 lact.3
Fore udder attachment ,-“-=5.8 lact.1
Udder depth ,-“-=6.1 lact.1

Method of measuring and
collecting data

Traits 1-3: Milk recording
Traits 4-7: Veterinary reporting and from milk recording scheme
Traits 8-9: Linear traits done by classifiers

Time period for data inclusion

Denmark Calvings since 1990
Finland Calvings since 1988
Sweden Calvings since 1981

Age groups (e.g. parities) included

Lactations 1-3

Other criteria (data edits) for
inclusion of records

Somatic cellcount: first inclusion after 90 days
Mastitis records are included 10 days ( 1 for Denmark) afte
rthe end of recording period

Criteria for extension of records (if
applicable)

Not applicable

Sire categories

Al-sires and NS-sires

Environmental effects’,
pre-adjustments

Heterogeneous variance due calving year, lactation and
country

Corr. Y;ju = (y-m)std(year,,)/std(year;) +m

I, j and | refers to year, lactation and country, std(year,,) is the
unweighted mean of lactation standard deviations, and m is overall
mean

Method (model) of
genetic evaluation®

Multiple-trait-reduced-rank-random-regression-test-day-
animal-model

Environmental effects® in the
genetic evaluation model

TDSCS observation: Fixed: Herd*period, calving age*country,
Year*month*country of calving, stage of lactation(lin.+quad.+cub.
Legenendre Polynomials+wilmink term) within production month x
four-year production year periods and b(Total Heterosis).

TDSCS observation: Random: herd x test-day.

CM and udder type traits: Fixed: Herd*period, calving
age*country, Year*month*country of calving, and b(Total Heterosis).
CM and udder type traits: Random: herd*year of calving

Adjustment for heterogeneous
variance in evaluation model

No adjustments
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Use of genetic groups and Phantom parent groups by selection path, year of birth and
relationships breed; full Relationships matrix

Blending of foreign/Interbull

No blendin
information in evaluation 0 blending

Use Appendix GE for heritability/genetic variance estimates;
for multiple-trait genetic evaluations, provide genetic correlation
estimates between traits separately.

Use also appendices PR, CO, BCO, SM, LO, CA, as applicable, if
you participate in the international genetic evaluations of Interbull

Genetic parameters in the
evaluation

The genetic evaluationl has been validated according to
Interbull methods 1 and 3. Additional information on correlations and
regressions between breeding values from full and reduced dataset
has been used.

System validation

Expression of genetic evaluations
If standardised (e.g. RBV), give

. . RBV, mean 100, SD=10, High values are favourable
standardisation formula in the

appendix

Definition of genetic reference Base is sires born 9 to 7 years before evaluation date.
base

Next base change The base changes every evaluation

Selection index theory based on number of daughters in each

Calculation of reliabilit . . . .
v breed, genetic correlations and economic weights

Criteria for official publication of

. All sires having reliabilities>0.40
evaluations

Number of evaluations /

publications per year 4 evaluations per year

Use in total merit index” Yes
Antici -

nticipated changes in the near Nonhe
future
Key reference on methodology
applied

Nordic Cattle Genetic Evaluation

Danish Agricultural Advisory Service
Udkaersvej 15, DK8200 Aarhus N, Denmark
gap@landscentret.dk
http://www.nordicebv.info

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

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 Al’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).
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Form GE Appendix GE

Parameters used in genetic evaluation

Country (or countries): (DFS), Denmark, Finland, Sweden
Main trait group: Health
Breed (repeat as Holstein
necessary):
. 2b Genetic - N c
Trait h . p Official proof standardisation formula
variance
TDSCS1=-1*((eval-0)/85.2150468)*10.0+100
0.3 TDSCS2=-1*((eval-0)/101.9457717)*10.0+100
1-3 HOL (combined overall  12876.4 TDSCS3=-1*((eval-0)/105.0692787)*10.0+100
TDSCS 0.37) CombinedTDSCS =TDSCS1*0.5 + TDSCS2*0.2+
' TDSCS3*0.3
CombinedTDSCS = ((eval-0)/92.525)*10 + 100
CM11=-1%*((eval-0)/0.0478906)*10.0+100
CM12=-1*((eval-0)/0.0385743)*10.0+100
CM2=-1*((eval-0)/0.0662855)*10.0+100
CM3=-1*((eval-0)/ 0.0750290)*10.0+100
0.066 Combined CM =CM11*0.25 +

4-7 HOL M12*0.2 M2*0. M3*0.2
© (combined overall  0.0064 ¢ 0.25+CM270.3+CM3*0

Mastitis 0.15) Combined CM = ((eval-0)/0.0536)*10 + 1000
I=-1*((bv-0)/ 0.0418876)*10.0+100;
@ Indicate, with X, traits that are submitted to Interbull for international genetic
evaluations.

b If repeated records are treated as separate traits, provide heritability estimates and

genetic variances separately for each trait, as well as for all traits pooled, i.e. for the trait submitted to

Interbull.
¢ 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.
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Status as of: 2016-04-04

DESCRIPTION OF NATIONAL GENETIC EVALUATION SYSTEM AND
TREND VALIDATION FOR MILK SOMATIC CELL AND CLINICAL MASTITIS

COUNTRY:
BREED (repeat as
necessary):

Canada
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 Al 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 4" 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,
JER0.18
Form GE for production contains additional details
Mastitis: Heritability 1°: 0.028, Later 0.047

System validation
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Expression of genetic
evaluations
If standardised (e.g. RBV), give
standardisation formula on PAGE 3

SCS: Calculated within each lactation, standardized to equal
variance then averaged across lactations for each bull’s published
proof. Lower is desired

Mastitis: Proof is expressed as the relative breeding value
(RBV) with mean 100 and standard deviation of 5. Higher value is
desired.

Genetic (reference) base
Next base change

SCS: Rolling cow base updated every Year based on cows with
test day records included in genetic evaluations associated with a
calving date during the calendar year three years previous (ie: calving
for lactation 1, 2 or 3 in 1996 for 1999 evaluations).

Mastitis: 10 year bull base 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:- 1519767 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)
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