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Esti mation of Breeding Val ué&s nmfadri cMi |
Cel | Scor e, Conformati on, Producti ve
I n German Dairy Cattl e

|l ntroducti on

I n Germany the regional breed associations are respt
val ues, recognized and supervised by the authoritie:
bodies have contracted vite fdoari rge nberteiecd se vGelrumaatni obhasl| s
White and Red & White), German Red Dairy Cattle/ Ang
Jersey and German bl ack&white dual purpose/ DSN.



The Random Regression Model

A Mtdlatcit ati on Random RegrMosdsilo ni sMoudseeld Asniinntael 2003 t o
values for somatic cell scores and for milk producti o

Data base
Test day records of cows with first l actation initi
evaluation. All of fairei alnctlaudtedday frecord

T Age of ca040nhy86® sand/ 544dmonth for |l actations 1, 2 and
1T Days i:lb-BiIBDk day after calving

Pedigree information

Pedigree information traces back at Vieakd fecaor dgenetrk
sire and/ or the dam of an ani mal are unknown, fixed
unknown parents of ani mal s based on breed, s ex an
(Ger man/ western European HFus eSMR;er NorBuhr opmami cHaFn pH
Ger man Red Cattl e; ot her Red Cattl e; genetic conseryv
pur pose; ot her s) .

Met hod

The main advantages of wusing the daygt |l dayatéolosds ndi
ar e
fUsing the original yield record on daily base (day

information for evaluation instead of cumul ated 305
fTfCorrection of managembkay effffectt sanmwd twi tah htehraktf ftehcet e x
for each cow in each herd at a certain day
fCorrection of stage of | actation by simultaneously e
fTTest day records within | actatiop= a0i.é5 88) considered
TEsti mation of iadiwéesduahsteaazd adf om constant devi ati
end of the | actation

fTThe individual |l actation curves are predicting the
|l actation information is available (records in progr
The gema&ndameters wused in the Random Regression Model

representative data set of the German Hol stein popul a

The Random Regression Model remains to be anmuld3tiopl e
are considered as genetically different traits.
Reliability of estimated breeding values
Reliabilities ar e calcul ated for t he Random Regr ess
daughter contribution method (Liu et al., 2001a).

EBVs forodudti @egm traits

Det ail s of the evaluation for mi | k production trai-t
Regression Model are described in the following.
Standar di satherde@fayi wtara at i on

| nthrea d test day variazroe diinrgstangarmndiuxed on [ evel of
of cows being in the same | actation within the partic

Dat a

Tabl:e AmMount of data process in the evaluation



April9 201 1. Lakt 2Laktat 3. Lak Ge s amt
11 actal 2" actal 339 act a tot al

Anzahl Probemel ;4. 154 138 803 94,247| 420, 2338

Number of test

Anzahl Her denk|{

Number of her d 13,565 13,513,623 27,079,

K¢he Lmiitst ung

Cows with recol 21,984,

Bul |l en

Sires 389, 84

Tiere gesamt

Ani mal s in tot 27,810,

The model for milk production traits

For all animals (with and without records) breeding

with the Random Regression Model

yljklO h +a bJIm jlm anmakIm_Fa bKlmpklm QJho

wher e
Yijkiol S -h204u r test
| act botfi odno w

day vyield, adjusted f ot hhetast ogearn/e ool

h; | is fixed ef heetksd tidfe txhfemielgkuierngcy (HTD) for | actati
fjIm represemtis todg@ression dgtorefffixeadntadtoat tildhe cur ve of
by, is mhke term of Wil nhiaiks fdamdrt=e'dfawddenoting days i
mil k (DI M);
a1 A kim@mre nthhe random regressi onlodoafbfwircigemtetaofc laadt pteir
environment al effects, respectivel y;
by hs mMm-bhd erm of -orhdeert hliergdendr e [b,oifyrb_o_l}li\/éZBndWi_gth
1
EJé(szz-l)anaz:(d-5)/150-1; and
€jkim S error effect.

Sel ecttiiviee s3 midckcionugn tied f
according to milking

or by
frequency.

C rteeadt i yn gg rsoeuppasr aw iet hhienr
Mil king frequency i s

The genetic parameters
representative data set
parameter-day orad@0&t i on
These cumul at ed
figures).

used in the Random ®fgRraessi o
of the German Hol stein popul

yields, derived from the origi
par ame tteres paarrea mreit glresr otnh dai ly base 1

TabPR&enetic parameters for mil3l;8afyatbaasrnid mreot ¢iami Vi ¢

di agonal, genetic correlations above diagonal a
di agonal
Mer kmat ai t
Lakt g 1 2 3
n
1 . 43 . 84 . 84
Mi | c h mle gl greklgk 2 .55 . 26 .97
3 .52 . 54 25




1 .33 . 87 8 6
Fett mé&gfdad 2 .55 .19 97

3 50 54 19

1 . 33 . 84 81
Ei wei Crkegnmreok e 2 .56 . 20 96

3 . 49 . 57 20
Detailed information can be found in
T Liwu, zZ. Rei nhardt, F. und Reent s, R. 2000a: Estim
day model for first three lactation milk productio
I NTERBULL NBul 12688t0i n7 4
T Liu, 2., Reinhardt, F. und Reent s, R. 2000b: Par ame
model for first three | actations somaB8535 c cell score
T Liwu, zZ. , Reinhardt, F. und dRewrgnhtser Rc on2t0r0 lbau:t i Dne cae
applied to multiple trait model s for approxi mating
I NTERBULL Bull e4t6in No. 27: 41
T Liu, Z. Reinhardt, F., B¢enger A. Dopp, L. und
regroens smodel to genetic evaluations of test day yie
I NTERBULL Bull et16®& No. 27: 159
Definition of estimated breeding values
The breeding value on | actati on Bb3a0sbe. iTsh et hpeu bsl u ns hoefd tbl
values for mi | k, fat and protein yield are defined
three, and represent the ideestiirmed phrroedeudcitn gongoal of hi g
Al breeding values are standardised within breed to
genetic standardntde vi atéi oyoewasr fs4 102 dpi201D0)x oWbebbase 2|
shifts yearl y /ibnasAeprdiilf.f eFroerncherseesdee t abl e in appendi x
Breeding values for fat and protein content
Breeding values for fat and protein contents are calc
yield traits and phenotypic means | @E®ati PW* i ndk gd)edof

ZW _ ZWFettkg*loo - ZWMiIch—kg*F%*
Fetto — *
© Z\Wyjiich-kg+ MKg
_ ZWEiweiB-kg* 100 - ZWMilch-kg * E%*
Z\NEiweiB%_

Z\Wjiich-kg + ng*

* Phenotypic means for breeds:

Ger man B&W Mk®3I52im%. 95 P% 3. 36

German R&W Nko@ 5T7T@imh%. 15 P% 3.41

German Red Mkagd58® F% .69 P% 3.63

R&W dual puMk®&8®5 F%. 30 P% 3. 49

DSN: MKk®943 F% .64 P% 3.56

Jersey Mk$&901 F®%.37 P% 4.03

Rel ative breeding value milk production (RZM)

The RZM i s a selection i ndex combining estimated b
production traits are combigméd with a breed specific

Foal | breeds (Hol st
t

ns, Red Hol stei RZR&Wnduabepufpbd
and protein kg2 in :

ei
he ratio of 1:

The RZM f or mufloars tfhoer d2i0flf9e r e nt breeds ar e:
T RZMOELRedH@NDSNIersey = 1004®*E|:EK2/9+ .0485Ep\,{<g



1 RZMAngler/ Red Breed = 100 + OpyR2P 00 EBYEYE EBV

The RZM is standardised withbh Bt byeedartso od dy ecaorwisy (r2adl!
born 20383 with a mean of 100 and a genetic standard de

EBVs for Somatic Cel |l Scores
Genetic evalwuation for somatic cell scores was &estatk
Regriesrs Model . Since May 2003, the genetic evaluati ol

Regression Model

Logarithmic transformati on

Original data from milk recording are cell s/ ml mi | k
distribution:
SCS Logell zah! / 100000) + 3

Data and model for Somatic Cell Scores

Data for SCS is the same as for mil k production tra
samples (see table 1)

The Random Regression Model appliiedt Hors grameda s cf evap
traits, except calving interval is not included in t|
on somatic cell scores

The genetic parameters wused in the Random Regressio
repreent ati ve data set of the German Hol stein popul at
derived paramkdyr baomthat3iOobn basi s. These cumul ated pa
original parameters on daily base (see figure 1).

Tabl3&enetic parameters for S oSmhay cbased | wistchor ker iotha b:
di agonal, genetic correlations above diagonal a
di agonal

Laktat

|l act at 1 2 3
1 .16 . 95 . 89
2 . 34 .16 . 97
3 . 28 . 42 .17

Expression of proofs for Somatic Cell Scores

The model provides separate EBVs for SCS in the fir
combined into an overall EBVY for SCS by index weight s
in |l actations 1, 2, and 3, respectively.

SCS proofseasedeaxap relative EBV RBb3nafThe Ledlle Safortehe
breeding value RZS iuwn dreesvieprasbebdeé st owibtehd oveeal tliBeise RZS i s
standardi sed within breed to a mean &2 pOONna®dfar gah
years ol d9:c ocwsws( 2802105 . 201



Esti mation of breeding values for conf

Starting in 1993 Frionéanetypevakraated ausging a Best L
(BLUP) animal model. The estimation is carried out fo

Data base

The traits considered are 19 linear type traits bet wi

Adidt i onally, the four gener al characteristics angul ar

a score of 65 to 88. The heritabilities are shown in

The evaluation uses classifications of cows in first
} Schwar zbunt / Rot vieh/

Apraoa Hol stein [/ Re| Red Breed

An;ahl Ti er e, i n 4 822 531

Ani mal s tot al

davon beurteilte

. . . 2,609,371 / 12,609,371
Ani mals <c¢cl assi fi

Bull en mi tT°cehutrer

Bulls with cl ass 28,698 1 4, 28,698

The statistical mo del for conformation traits

For genetic evalwuation mul ti trait ani mal model s wi't
udder ar e used. The agmeodaealt ifriclsuudescal vi ng, stag
classifier*year*daughtertype, herd*year (or regiont*h
additive genetic effect. Classifiers differ not only
standaridtdens. Heterogensocwasndaadi aerde swi ahé nprceé assi fi
The statistical mod el for the genetic evaluation is

Yij«xTmiAgre St age jofCllaxd* Year $-Daliegrhd fe Y& aympce mn

Yijki mn = observed score
Ag.e = age at first calving
Stage_qgf | act .stage of |l actation

Class*Year *Daughasesitfyper * year * type of daughter
(type of daughter: from test period, fro

Her d*Year herd * year, footrhelrawigsee hreergdison * herd | ev

am = random additive genetic effect

€ j kI mn = random error effect

Al | known relationships are considered in the evaluat
Reliability

As shown 4 ntheablenear type trhairtid adiiflfiery. sThetranmoi &l
bet ween traits within bulls.

Definition of breeding values

The breeding values for |linear figures are expressed
of 100 and a standard “dleavdtaati iosnoooifédieerd ros a@lld d oawsl (
cows bo¥r2n0 325013

Linear composites and total composites
The breeding values for the single I|linear traits ar
body, feet and udddrghtFsoroft hteher elianteiavre tw ai s wi t hi n |



rel ative

Tab#:&dsed heritabilities of type traits and
Linear mer kmal Abk¢r | Extremwert h* Ge w. i
/Trait g /| Et r e me s I ndex
Abbr ey Wei ght
n i ndex
Mi |l chchrdr Dlatiey character
Mil chchiarB&itrey |[MCHW [0 derb |[scharfl 024] 100
K°r p/erBody
Gr°Ce Statur e Gr P S kl ein groC| 039 020
Kerpert Boefdg depg KTiBD/ weni g viel| 022 020
St2r7Rrest width|f StRr C schwag starh 018 020
Beckenndi Rumgp 4 BNeRA| anst ei abfall 029 020
Beckenbr ®Rume wi| BBrRW schma brei{029 020
Body Condi tBQ@3 |BCSBCS¢S mager fett| 023 -
FundamenReet
Hi nterbeinwinke H Wi steill gewi nl}
/ Rear |l eg set IRLs 017 020
Kl auenwi ffloelt an KWi H fl ach stei| 008 015
Sprunggelkonckk g| SprHQ der b trock| 017 0,20
Hi nterbeinsteld]l HSt hacken par al
/| Rear |l eg set /IRLTr 012 015
Bewegulnogc dmoti ol Be wL @ ¢ | ahm gut 008 030
EutfkruUdder
HintereRtear uddqHEUuRUH tief/s| hoch/ h 021 020
Zentr all bGendt r al | ZB4 ¢ schwad starh 016 010
Strichplatzieru SPv aucCen i nner
/Teat placdg /TPf 026 010
Strichplatzieru SPh auCen i nner
/ITeat placdq [/TPr 023 010
Vordereuterauf h) VEUF U4 |l ose fest 023 020
/IFore wudder
Euter/Udedee dept| ETH U tief hoch| 033 020
StricHl aTegqe | erf SLT T kur z |l ang| 033 010
Einstufungs®ocbewrs
Mil cht Bairy typ MtyDT 021
KerpBod Ko r
P y Bod@ 021
FundamEaet /and |Fun & &l 011
Eut &Jd d/er Eutud/d 023
Linear mer kmal Abk ¢r 2 Extremwert h |Ge w. i m
/Trait Abbr ey /| Et r emes Wei ght
n i ndex
Mi | chchrdr Dlatigy character
Mil chchlarB&itrey |MChW © derb [scharfl 0, 2| 1,00
K°r p/erBody
Gr°CeStature Gr P S kl ein groC| 0, 3 0, 20
Kerpert Boefdey dep KTiBD/ weni g viel|l 0, 2 0, 20
Stardrk&€hest widt|] StR C schwagd star} 0, 1 0,20
Beckennéi Rumgp g BNeRA| anst ei abf al 0, 2 0,20
Beckenbr ®&ume wi| BBrRW schma brei 0, 2 0, 20
Body Condi tBQ@: |BCSBCS mager fett|] 0, 2 -
FundamenReet
Hinterbeinwi nkel HWi steill gewin| o0, 1 0,20

W



/ Rear | eg set /IRLs
Kl auenwi fflo®elt an KWi F fl ach stei| 0,0 0,15
SprunggelkHonckk qgq{ SprHQ der b trock|{ 0, 1 0,20
Hinterbeinstel!]l HSt hacken par al
/| Rear rleaag wete /IRLTr 0.1 0. 15
Bewegulnogc dmoti o| Be wL @ ¢ l ahm gut 0,0 0, 30
EutlkerUdder

Hi ntereReanr uddHEuRUH tief/s| hoch/H 0, 2 0,20
Zentr all bGenrdt r al [ ZB&4 C schwagd star} 0, 1 0,10
Strichplatzieru SPv aucCen i nner

/Teat placqg [TPf 0.2 0. 10
Strichplatzieru SPh auCen i nnern

/ITeat pl ac ITPr 0.2 0,10
Vordereut erauf hf VEUF U4 | ose fest 0. 2 0. 20

/[Fore udder
Euter/tilkdfder de| ETHA U tief hoch| 0, 3 0,20
StricHhHl TTege | en SLT T kur z l ang| 0, 3 0,10
Einstufungs®Socbeers

Mil cht Bairy typl Mt yDT/ 0, 2
K°erpBody Ker Bofg 0, 2
FundamEeaeé¢t / and Fun& &/ 0,1
Eut &Jd d/er Eutud/d 0, 2
I n the index Ilinear traits Stature, Body Dept h, Stroe

Side View (compaoSetée Péaté&megs$s) front ,anTeeaatt PLl eancgetnhe n
(compositetl@ddkaeear ) ndroelacncecarnt non

Fo$t atRump Angl e, Rear Legs Side View and Teat Pl acem
as opti mum.

Body Depth and Strength are weighted linear positive
above 112.

For Teat Pl acement Front and Teat Length th
The differenlti meaayrs wefi gnhotni ng are given in t

e opti mum
he figure.

Figur Blod i near weighti(rsd botlgesptaBD)y str é8gthump angl e
(RAxar | e g(sRLsS)d e a't pf ao(rTrRdm)t e a t pl ace(memlrnt) rear
within the composite index

40

) /
20

0 T T T T "
/( e Standard linear
-10 \ e Sta/RA/RLS/TPr
i BD/Str
-20 1/ \
//,//( \ e TPHTL
_30 b

-40 /
-50 /
-60

64 70 76 82 88 94 100 106 112 118 124 130 136

Weighting in linear index

Relative EBV linear trait

These I|linear composites and the breeding values for



t

0
0

C

ano

l
1
|

feet &l egs and udder aremposnbtiened to the Atotal d c
Tabb:€ombining indices for Ilinear traits and scores
I nde x + ZW Note |= vero°offentli
+ EBV scor = published
Milchtyp 0 Mi | c/ht y 0 Mi |l c/hhtyp
Dairy tyj 50% Dairy t 50% Dairy typ
Kerper |/ 0 Kerper 0 Kerper |/
Body 5% Body 25% Body
Fundameni Fundame Fundament
0, 0
Feet and 75 % Feet | &mq 25% Feet and |
Euter / Euter Euter /
0, 0
Udder 5% Udder 25% Udder
Al indices are standardised to an average of 100
EBV tot al conformation (RZE)
The 4 total compositesbarediombivmédet d oa teoeltali conf or
The RZE is standardised within breed to a mean of
for dllacitatlonon®édegdars old cows ( 20159.: cows born
EBVs for confhbasmadion taaghgsee pobbresmbhedonf mi n. 1
10 herds are included in the evalwuation.



Mi | king Speed and Temper ament

VI'T introduced a genetic evaluation forg nin k2 0h@4 sfpere
Hol stein, Red Holatepurp&sd&&hdt ReduBreed/ Angl er .

Dat a
Data are al/l information on milking speed from measu
Temperament is based purely onwbobjdatavarel aseidf i oma
evaluati on:

- measured milk flow (average in kg/ min), DMG.

- subjective classification for milkabily iGmilk flo

recorded by classifiers along with conformation t
- l'inearptdeosncrfior teat placement rear and front teat

Only dat’h afct@ami bn since 1990 are included.

Since data recording for milking speed and temper ame

across regions, feme aatabadet deéen bul |l s. I n the we:
classification can be found, someti mes added by me
commerci al herds owners/milkers scoring is difficult
Baaria and -Bealhdtesiwn gof fici al mi | k recording i s car
measures for milk flow from every test. These are in
the amount of data in the model.

Tabé:®ata base for genetic evaluation of milking speed

. SBT, RBT, DN wu
Aprile 201 Hol , Red Hol ,
Leistungsrecords
data records tot 859348
DMGMessungen 7420009
measures miking sp
-davon Lactocorg
-from that with L i
T|¢re MBB(e(fMVal—lgung 2792233
ani mals with sco
Tiere mit Eigenl
ani mals with dat 435831
T|_ere i m Mode_ll 859548
ani mals total i n n
Mo d el
The apmdtireadd i s a -BMuU-Rniipnhael TMoad el . For the trait 0Mee
repeated measures are included as well. The genetic p
Tabl e: Genetic parameters (Heritabili tdyigaoomald) agonal,
Mel kbar ke{Mel kver Hi |l f smer kn
mi king sp|temper a predicting
DMG MB K MV H SPv Sl 2
measuln Scor € scoref{teat p| teat |
DMG 028* 079 -003 010 -019
MB K 010 000 010 -023
MV H 007 005 -009
SPv 025 -026
SL?2 029

*) repeatability®far 4mfe@sures within 1



The statistical model s ar e:

T for measured milk fl ow, DMG:
YijkFmnB *i+T T BEKA/ A& @P i ki mn

Yijklmn observation

B*T* M herd*day*mil king frequency (fix)

LT days in milk at measure (fix)

EKA age at first calving (fix)

a breeding value (random)

ap permanent effect of ani mal

€ j kil mn error (random)

T for scores milking speed, temperament, front teat p

Yijkimm Bi+ T EKA Be+ *naJdi i mn

Yijklmn observation
B*T herd*day (fix)
LT days in milk (fix)
EKA age at first calving (fix)
Bet J classifier*year (fix)
am breeding value (random)
€ j kI mn error (random)
The Relative Brmvéd&kimg Vagpleeals (RZD) and Temperament (M
The breeding values for measured milking speed and o
tot al relative breeding value milking speed, RzZD. Wi
RzD he EBV for measured milking speed and the EBV for
50%. The relative breeding value Temperament, MVH, ir
during milking.
RZD (mil king speed index)yeamrsd aMdidr ¢i smpewaméntn) baeed
and a genetic standard d6viyatienobfi tawploiwbolwsf boontt
20320135

Publication

Reliability and
The reliability is c¢®Dhauglh@Gdeetdriivbint hMett theo dEf fTeheet ipweb | i s h
for the combined relative breeding value mil king spee

Published are the relative breeding values RZD (mill
EBV are bhgednsol assical information for publication
10 herds is required.



Genetic evaluation fOfHLuUunctional her c

vihtas been routinely estimating breeding values for f

Longevity can be seen as an indicator trait for over
cCow. Culling reasons can have two main roots: vol un:
culling means t he far merrsyp dulelei nggecmeammsn, ¢ ulnlviongund
health/fitness/reproduction ability. Voluntary cul |l
relatively twhiheh daraesr etrlfagreef ore corrected for in the

funoali ol ongevity.

Dat a
I n the genetic evaluation syst enHoltshtee ifannkdlbd viaienkg rberde e
anwh t e, aanndd hri ¢ e dpuoasl A)npgulrer / Re d Dair,y aGat ttl{ee-d Blea sk y
White Fri esiMinniQGrautnbideatthe foofr cows to be included is
records of cows which were 6sold for dairy purposes?®
dat e. | f the herd to which the cow was sold is know
l ongevity, t his i nformati on i s al so used. Recor ds C
considered to be censored at the | ast test dat e, i f k
Trai t definition
From April 2018 on,‘%&drvﬁimvyabiisdu@rdcb. tSer v v al of ni n.
periods is coded 1 (survived) or 0 (culled). Periods
Lact . Period Abbr. Start (d from End (d fr

cal ving)
1 1 L1.1 0 49
1 2 L1. 2 50 249
1 3 L1. 3 250 2"%cal v.
2 1 L2. 1 0 49
2 2 L2. 2 50 2409
2 3 L2. 3 250 Icalv.
3 1 L3.1 0 49
3 2 L3. 2 50 249
3 3 L3. 3 250 4'tal v.

Periods were defined based on distributions of dispos

1st lact. =21.4% cullet| 2nd lact. =24.6%culled* 3rd lact. =31.6% culled
thereof thereof thereof

0-49 50-249 250-next calving| 0-49 50-249 250-next calving| 0-49 50-249 250-next calving
24%) 31% 45% 17%) 34% 49% 21% 35% 44%
*Of all cows which started the rfeosrpedcatiirvyd |plampldastdiso,n(, y evarnt hoat Iiomwts
2009 t) 2011
I nformation on survival beyond the fourth <calving i
l ongevity, but patterns of distributions of culling
lactations (Heise et al . 2016) . Further mor e, genet i

periods of second and third | actation are high and th



Genetic parameters

Tabl7eGenetic pafamettéhres ni ne surrivtiavkaill ittryaidms dihagonal
correlations above). Resi dual <correlations are a:

L 1.j 1.j 12.yL 2.fL 2.|L 2.|L 3.|{L 3.|L 3.

nenyndyH ndénindyd ndcy ndn¢ nPdPc ¢ ndcy ndPp (

nony nedp|1 NPT NPY T NdPcq¢ NPc ¢ NPT (¢ NP (

nony ndp) ndpinddhg ndny ndci n P

nony ndc (¢ Nndp1ndyy ndcq¢ ndbc |

nony ndc] ndc ndOPlr NPT |

neny ndén¢ ndcy ndPT

neny ndcy ndp |

non| neOT 1

|| | | | —| —| | —
Wl W N N N | P -

3. non

*
~

Correlations >0,80 are set to 0.8 for betthddictoinovnearlgléymc et hwhse nr e
a more cautious estimation of sire breeding values for iloantser peri
for early periods.

Overhaelrli tability was esti atfeod tpa oldeu cad pireocxail nivaetneglpy t Do

Mo d el

y = Xb + Za + e

where y is a vector of survival (0/1) observations f
Xi's an incidence matri x, l' inking observations to fi xe
i $he inci deonfcer amadtorm xani mal effects, a is the vector
(a~N(O, G O A) , with the genetic covariance matr.i
mat fiox animals A), and e is a vector of random resid
resaldevariance mati mgonBl Oej emehts of R 0 are assumed
effectmodel thaere (1) an effect for herd I year | seasc
period,ef(fZ)ctarf or region, and (%) dam ¢fhfee diter @f mmialnk
year perfodedThefect of relative milk tyoettheal ways

survival tesaderanden.cdhis effect is therefore droppe

Rel abireedvianlgue ( RZN)

Expected |l ongevi hgrofiastctowal ving is the area beneat
EBV, which are dependent on survival up to the begi
combined to a |l ongevity EBYV, using a f.or(nuwlOa7 )s, i mihliacrh
used in the Canadian genetic evaluation system.

I ndicator traits are no longer used to improve the r
cows and their sires get breeding valuk)dssasbhseowned.s
Parall el to the systems for other traits, the EBV of
come from at |l east 10 herds.

The cow base population, as f of@yeoatrhsero |8dr.atihtnss 2 éloen sd asv

bor 203t @ 051

The genetic standard devidatbenderfi wescerdildedtolnygefvidm t
only observatithoaisvingtareheonsidered. From empirical
RZMoints (genetic csdararnedsapodn dd etvd aZ2G@ O ndays over all Il ong



Tab8d&adverage herd | ife deviations (days/month) with di

di-fdngevity
RZN Di-féngevity i
88 260 -85
100 0 0
112 +260 + &.

Re f ecreesn

Hei,sel., Z. Liu, K. F. Stock,SSmi Reaedihrd Jleth.etRei mharudtt
l ongevity iJouwranaly ocfows®l 251328&i ence

Sewal em, A., F. Miglior, G. J. Kistemaker, POOBulliva
Sho€Cdmmunicati on: Modi fication of GenetTircai Ev &lou aat i Foinv

Tr aMiotd e | in CanadiJaoonuraailr yo fCaba@:rags02@i. enc e



Genetic evaluation for reproduction tr

I n Germany breadilng epaloaxctfioore traits are estimated

Daughter Fertility
Since 200t8r-map threull tfior evaluating daughter fertility wa
trait definitions.
Trait definitions
Since 2008 the fol |l pawiihg a@meghter fertility t
- Heifer and cow traits are (partly) treated as ind
- The ability to conceive i s-ReveRtad &t e&db hdya ytswaa ntdr a iht
from first to successful i nsemination.
- timeom calving to first insemination as ability t
The detailed trait definition and the used abbreviati
NRh/ NRcN&pt tRrantbe6 hei fers (h)/ cows (c):
re nsemination registered withinn (5®@rdaywsafyteesr ntohe
as % successful first inseminations).
FLh/ EL¢E#tsatst hei fers/ cows:
Time from first to successful insemination in day
CFe Caltwinrgst i nsemination:
Time from calving to first insemination in days.
DOc = Dawns Op
Days open is not a direct evalwuation trait, but
CFc + FLc¢c (time calving to first insemination plu
Dat a
For the genetic evaluatiandahbht madlingeryYioseg)ni habmond
hei fers and cows from the milking breeds (Holsteins
Red&White dual pur pose, German Bl ack&White cattle) i
data fromtloacdt aatrieorus2zd as repeated observations.

Only plausible mating data are used:

- Ani mal base:
The time from first to successful i nsemination
pregnancy llemgttri $ ot short the most | ikely suc
by subtracting average pregnancy | ength from c¢.
reported at data cutlsucheee sssof uflari smicnailncuunh alt ed o n
recordecti hati on.
- Herd*year base:

Only data from herd*year-Ret Rt es ; withk.pldapseinlle
t he si ze of t he herd*year cl ass maxi mum 3 st
average (separate test for heirf darrandeaocowchand:*
NoiRet tRrat es above +3 standard deviations it i s
reported (e.g. only successful inseminations) .

Tab®:®ata base for evalwuation of daughter fertility

Ti emiet
April9 201 Beobacht Beobacht
. observalt
ani mal
NomReturnrate Rind
No#Ret tRrat e hei fer s 133280
5 -
Verz°gerungszeit 1228109

First to successf

NofRReturnrate Kg¢ghe

NoiRet tRrat e cows (N 1494609 14946009

Verz°ogerungszeit

; 1%1326 13%1326
First to successf




Rastzeit K¢ghe (RZ
s

Calving to first 1304183 2903890

Met hod
The model dev e lso pae dBUHUPI-A ntitrredld e | with repeated obser
breeding values for daughter fertility aregemdtciud at e
effects:

- Herd*year

- Month of insemination

- Age at insemination

- Paritytagemanati on

- Status of insemination bull

(young sire/ pravdemfsibue) *AlInsemi nati on season
- Effect of insemerattinod ebyl | Skeixed )

The used genetic parameters (evaluated on Ger man dat g

Tabl@ Genetic parameters used for daughter fertility

h®*( Di agonal e) wu. RZkl NRr| NRk| VZr| VZKgen. ¢
h2(diagonal) and CFcfNRh NRc| FLh FL genet
gglsf/izﬁ:g]tt(()RfZiCZst 39% 002|005 014|037 69day
NofRet uRant e Ri nde
NoiRet tRrat e hei f er
NofRet uRant e K¢ he
NoiRet tRrat e cows (
Verz°gerungszeit

12 % 063 053015 48 %

15%] 025|039 60 %

First t o succes 14% 048] 74day

(FLh)

Verz°gerungszeit

First to succes 10%( 4. 9 d

(FLc)

The daughter fertility index RZR and the conception i
Within the summari zing daughter fertility index RZR
themsel ves summari zed i n itgheet cao nrceslpatiiome i wmeaiegch tC Od\f 7

recycle afitrepreakewieg by tige t¥OtdsemdigmisC@5% mwei ght
Both complexes cause about half of the genetic vari

prolonged calving interval by bad conception are hiog
intervéoladf comcepti on causes-)éxtsemi nasien.foThde heorap &
daughter fertility index RZR is shown in the figure.
Fi g®RrRel ati ve weights within the fertility index RZR
5 2 | Calving to 1st (CF) cows 25%
@ 3
heifers  12.5 %
NERE e I;elativotla intIQex
eproduction
= (NR) cows 25 % Relativ index
.0 Conception
: RZR
Q ) (CON)
c heifers  12.5 % 0
8 1st to last 5%
(FL)
cows 25 %




Defini teiloant iovfe rbreedi ng values and publication

Da
ge

O SC QQ 50

B
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c
p
T
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> S

SO

ughter fertility breeding values including RZR are
netic standard ddwirat@iloyne dafs 10d dpacionmtss ( 2-DPQ 95 cows
cause rreledtiinge viml ues above 100 are defined as posi
e time values have to be reversed in scale (e.g.
lving to fist insemination mean |lee sfidwe sqr.i gihrealbr:
blished if the reliability is minimum 30% and the I
e daughter fertility index RZR and the relative
nception traitsé&&. cows) is publ

terbull conversion for daughter fertility traits
terbull converts the following daughter fertility t
- Heifer conception (Heifers ability to conceive, ¢
- Noi#Ret tRrat e cows (Cows ability to conceive, % trait
- Cowsonception (Cows ability to conceive, interval
- Time from calving to first insemination (Cows abi
- Days open/calving interval (Cows calving to conce
t provides all the single traitsumcobrdiThmet at hieni
seminationd plus OFirst to Successful Insemination)
cause many other countries have only one national f
terbull many internationalerbufldrstihlaivtey nornt @Gdrl me&EmB Vise
me traits in the daughter fertility index RZR are

index for that trait. The reliability of indices calc



Bul l |l feyti( dev-Rat uRant eNo n

Since 2009 information on bul/l fertility is avail abl
the devi at-ReothntRtArbe. Nohi s figure is derived from the f|
genetwviatuati on for daughter fertility. Therefore bull
the permanent effect of the fertility of the semen us
Bul | fertility isRetxprresseal eo,n it.he. Nas awh efet Nmrenr c e nt
rate from average. 3Bhegedraseolidd dAafllane@a®izO6dDrHnH 20

0 %) . Except from some outliers thebWwahge + BReertNibbml. | fe
Bul | ia%othg2 % candbassawveeage.

The semen fertility can f | uecsttuianfaétpwdr ehiis balsleddomni mad
1°'matings of the particul ar bul I . From this it folloc
monitoring off ewntrirleinty steyneA. I . studs/ distributors.

The trait bull f aeamtyimaiitay ei sApmdbtiu tRupkti®ivsihdeedd. t o t he bul



Calving traits

Genetic evalwuation for calving traits is bwes/dnom.n da
Definition and data collection is based on recommend
(ADR 5. 2.):

Calving ease

The difficulty of calving is recorded in four cl asses
- Easy
- Nor mal
- Heavy
- With vet [/ caesarean
Stillbirth rate
Stillbirth iseNdeki'nedaas. " Al kcalving where the calf
hours is considered as stillborn.
Dat a
Since 2012 data from first to third cRddvihagl sftreoimm,h eA
(Red Dairy Cattle), R&W Dual Purpose, Jersey and Ger
data since 2000 are included in genetic evaluation (a

Tabl®Data base foproteveaebbwathg traits

Aoril 20 1. Kal f 2. Kal bl 3. Kal bt Ge s amt

P 1st cal 2nd cal | 3rd cal tot al

Anzahl Kalb 5,99, 782916 557,258 24811888
Number of c

Because row data (cl ass f rde guen diua)d drhey natr e ndrmrma

region*year *season*sex*calving number with Snell tran
Met hod and evalwuation model
Since April 2012 a linear multi trait BLWUPaians mal mod
- Calving <taislel birth rate
- each °f8% "Balving
- each maternal and direct.
The direct effect for calving ease and stil/l birth
mat ernal effect is theard fxicze odf trhemgw (e.g. form
Fixed effects considered/ corrected in the model ar e:

T herd*year

T region*year *season*sex of <calf

T year*month*calving age*sex of <calf

T sex of <calf
Genetic parameters are shown in the following tabl es.
Tabl2Her i t abcidlivtiinegs traits

% Parity 1. 2. 3.

direct 4.8 2.6 1.7
Calving Ease

maternal 3.9 1.0 1.2

direct 2.7 0.8 0.6

Still Birth rate

maternal 54 0.6 0.5



Tabl&Correl ations direct and maternal effect within t

1st Parity 2nd Parity 3rd Parity

Calving Ease -0.05 -0.14 -0.07

Still Birth rate -0.02 -0.10 0.1

Tabl4Correlations between parities/calving number wit

_ 1st/ 2nd 1st/ 3rd 2nd / 3rd

direct 0.89 0.87 0.91
Calving Ease
maternal 0.76 0.64 0.91
direct 0.80 0.73 0.81
Still Birth rate
maternal 0.63 0.56 0.47
Rel i abildaliccewl agdreed as the approxi mat e |pbeertcweenetna gree aolf

breeding values and estimated breeding values.

Definition of EBV and relative indices RZKd and RZKm
Calving difficulties occur more ofhgntwiat h st e ef imas n |
selection of bulls to be mated to maiden heifers. The
EBV for four single traits are published: Calving Eas
Birth ercatt e SdBidr), Still Birth rate"mad &sdali n(@3Bm)o.ntlrn fk

to the publ i°chaddviEnBV vficar ttlhe high genetic correlation

al selection the two direct EB Vel atnidv et he
indices for calving:

RZKd& 50%-ceeBBWing ease dstett bHib0% EBVe direct
50%-ceeBBWi ng ease matsetrinlall b+ r5t0h% rEaBiVe mat er nal

Calving traits including RZKm (matetr n@aadl cianyi e@s e aisred
standardi sed within breed to a mean of 10f0ora+#ad |la 4gen
years ol d cows (2029235 cdaBsdvbeorin0020ilm3di cate desirabl e
di fficulatndc dlewisngg i | | born calves.

a
e



Breeding values for direct health trai

Since April 2019 breeding values for direct health t
Red Holstein. The data basis for dnimat health teabdt:
herds (veterinarians, claw tri mmers, far mers). For
health di socdlkevisnagrouedai nedowd ,acreadtai,t ido,wnleamness) i
the identificaystoemifmdroramitmalns (HI Tier) .

The data is provided by the milk recording organizati
far mers. The data from Austria, provided by the 1l oc
records collecited wintltoweterinary treat ments. The da
the ADR Recommendation 3.1.1 on the collection and u
health traits is based on the Germanheebsessbnpossitihle
of the differentiated information on ani mal heal t h.
Before use in evaluation system, a plausibility chec¢
exclusion of data from uninformativehéasmechbtcabi bes
Traits

For the eval uadiean,t hairtesot @all ewdnt which can H{esea&ssi gnc¢
tabl e :bel ow)

-udder health,
-claw healt h,
-reproduction

st

-met abolic ability

The respective numbetrhiof Ida csteaatsieo re viesntesv aiuvmn eanifmal a
without any recorded information for a trait i s defi
that it must be present in herd at | ehaasvti ng5 % dofi atghhe s
for the corresponding trait.

The ti meorsprmamst traits includes the e'Mtaicrtea tliacnt adtaiyo. n
mastitis, data from 10 days befoteaicmasvingearkythhet
records unt il |l actation day 50 (retained placent a,

di spl aced abomasum, mi |l k fever) are considered in e\
period is definee&0&bs | actation day 51

Cows wiathhhdata collected in multiple | actations ar e

observations.

Data and model

Tabl®Amount of data in classical evaluation for direc
Ncows 676508
Nl actsation 1, 4285
N A. . bull s witHh 4038
For genataitd oavanlul t i trait ani mal model within the co
appl Oeldy for claw health traits the breeding values
including repeated measur es. The genetic parameters

shown in the following table.



TablLléGenetic parameters used in genetic evaluation foc

the diagonal and genetic correlation above the diagon
MAS DDc[KGPANWLEREH LI N ZYgMETINGY LMY MI { KET

Mast-ressstance 008

Mast-Readisstenz (M

Dermatitis Digit

Dermatitis Digit 012

Claw ulcers

Kl auengeschwe¢r e( 011

Digital phl egmor

Panaritium (PAN) 009

White |line dises§g 006

Wei €é rEirekr ankung

Laminitis

Kl auenrehe( REH) 003

Interdigital hyq

Li max (LI M) 011

Ovary cycle dist

Zyklusst®rungen 006[062[050

Endmetritis

Endometritis ( MH 003069"

Retained placent

Nachgeburtsverhg 003

Di spl aced abomasg 0o03lo20los5

Labmagenverl ager

Mil k fever

Milchfieber (MIE 004/029

Ketosi s

Ke ose (KET) 003

The statistical mod el i s

YiijmnPapr‘H t a(tHer,*d&d‘l.;)Sa.d’]ﬂ‘H Rat i k1 mno

Yijkimn observati on

Parjtat parity (fix)

Her de ¥ Baligs ohrer d *yeas(dfni x)

Pn permaeréhect (random)

am breeding value (random)

€ kil mno error (random)

Additional information traits (predicting traits)

I n addition to t,heardigwaltueéadteiadn hi ¢ rmparntfsor med for 4 cu

the 4 commadgietcds hfearl t h traits:

- culling bmoanaseg dfnf ecti ons,
- culling Hec xzd mbvedjifseases,

- culling bendeuydgea lafty

- culling bedabwod icf di sease

e data isubbhsprpd peasofali nfcarlmaetdi crowsoudiderg Mot k f
95 onward.
e

resulting breeding values for the probability of
ason are used as predicting traits resulting in hi
dex . T hceo rgreenleattiicons bet ween the direct heal th i ndex

e:

- 0.85: Index RZEuterfit & culling for udder infections

- 0.60: Index RzZKlaue € culling for claw- and leg diseases
- 0.55: Index RZRepro é culling for infertility

- 0.80: Index RZMetabol € culling for metabolic diseases.

The extent of EtBWe diomerc¢ a mededdends, on tontehengehanic
correlation to the rfecsmpectl vien@mrr eteldé oaqt vearl ulerar d, t he
the goal trait (heal tdyl lainndg atrheea swiinad i. c tTihregcatdridiirmtigb U t i
reason for daelghakirl pryvehr daut | e dlotsh tstemaalilteri.n dreoxr y ou



with genomic breeding valuesfoonfifwhecloenpasctieac-y nef et h
l3absol ute pteor 5419t agehe accuracy f or (tthoet ad EBhveiad ft hR 2 G
57% (+absolwuecempared to directtyhewdltthhout r aintf or enlait a minl
reas)ons

Breeding wvallue angfasgreansons,putbdti sdheadl usi vel.y used as pre

Publication of breeding values for direct health trai
Six breeding values are published:

- RZEuterfit (EFit): Index for mastitis resistance

- RZKlaue (KLG): Index for claw health

- RZRepro (REP): Index for resistance to reproduction disorders

- RZMetabol (META):  Index for resistance to metabolic disorders

- RZGesund (GES): Index for total health

- DDcontrol (DDc): Single breeding value for resistancetoMor t el | ar o6s di sease

The composheidn cofmpl exesndesx wledrl tasthaollveh eanl tthhe f ol |
tabl e.

TablLéOvervofhwt individual traits and complexes in the
heal th traits
Compl ex Heal th trait h) ngid_ger):lwd tot g
(RéEi“:)erf' Mastrigsisst ance 008 100{008| 40
DDcont({ D®E Mortell ar|012 309
Cl aw u(lKeGeS)s 011 15 %
RZKI| aue Digital @EmRAN)mMON 009 15%011 30
( KLG) White | inewVLdE)sease|006 15 %
Lami ffiRtEiHY 003 159%
I nterdigitglLItWper |011 10 %
Ovary cycl e (dYsX)ur |006 50 %
E‘é;gg”o EndomeftrMetisitis (1003 259 007| 20
Retained ((INNGWgent a 003 25 9%
Di splaced @abB®MYpasum|003 4 0 9%
?fﬂgﬂ\)""bo' Mi | k (f NIvFe)r 00 4 3009 004| 10
Ket o(skEBT) 003 30 %
RZGesund ( 100

he breeding valuestfamrdalmealzteld twi diht @ areeman of 100 an
2 points to a year8yyegaorldiolgdbasws ofbadd -2001159:. c o w:
here is a common breeding value basis for Hol stein a
igher relatiues mmeaeadilrgsval sk to be affected by heal



Breeding value for calf survival (RZK?3

Target traitofi sf etnhael es ucravltveeasd af.yr dAtbi8say s3 equi val ent t o
of age just before first breeding. The time period st
birth are defined as stildl born and already included
Trait defd ndiattiao rb assre

Data are dadrhievendanfdmgilos tyr attriaocne adaittlad rt yal.| Dadtat Ifeor ma |
calves are not us edmlbeaxwa stthenodai rof hered just after
genetic evaluation are included:

- All female animals born from 01.01.2006 onward in Germany
- Per animal exclusively data from the herd where the calf was born
- For each age stage (see below) there must be min. 10 observations per herd and year.

Calf survival resp. c aslifs maemted li ictay | tynt dniedtit 4 |t shee e dsitaf nficegy re e
reaspdsseases) are predomi Thetehoraifhertatakhgei mesp:
age is divided into 5 periodsi(segdteallfllg) orFmro d€wWary

Survi val ,apmruindad sof sduartvai vaanld r at es wi thin period

August N Sur v i%v al

2019 day observati within pe

perilod 3-14 986,425 9 &

peri2od 150 917,889 9 7

peri3od 61120 866,610 98

per idod 12200 822818 9P

per i5od 20458 747346 99

cumuwlt ec 3458 93

For geneti @a ewalreastpioaim-antg madlett i i s applied using the

parameters

Her i tiaegpg d ni etd¢oira el saatnidongeneti ¢ standard deviations

h) A2 A3 A4 A5 Sg 6 %r v)
period 0.00 0.6 0.15 0.2 0. 2; 1.1%
period 0.00 0.58 0.4! 0. ! 1.0%
period 0.00 0.7 0.7 0. 8%
period 0.00 0. 8" 0. 8%
period 0.00 0. 7%
cumul at 00114 3.0 %
Within trai(trsa asfimg ¢ty eiasS enacsdoenl Iweidt.hi n herd*year is on

10 observations remain within eachDeadmbtélrEebtrypoars ea s c
(wi ntamd)aMd November .

swci ot rhr disbpoddntct a |l f vliiovsades /TsSREXKKBaber fit=100) i s

deviation)
ctive Al bull s.

current

Publ i shed breeding value RZK?2]|l berfit
Published is one relative breedt dgld2e)al e tRhZd Kn? | RoZeKraflibte
EBV for five periods are Ww2ipbteds eROK?Il e feiatc h( @ én)
n
a



Genonbrceedvianlgu e s

Genomic i nformation i s since 2010 included i n of fi
Hol steins. | f genomic infoewmatuani o aysatbembtbewdt hert
(dGV) is combined with the <classical breeding value
of fspring performance, resulting in the official gen
ani mal s wiptehhrdwtr mamrce or offspring performance data t|
gEBV is the sire pedigree index (P.1.). AlI of ficial
a leading figd in source ofwietvhacbtmmeb hogen Dmd wtre \Rewe mer
Dairy Cattle in DenmagkhBmnol dandkdeB8waedelval ues for An
since 2018.

The direct genomic value (dGV)
To calcul at e direct genomic val ues t he relsaetdi onshi

performance for al l traits must be known. The effect
well proven animals with their classical breeding val
Z. Liwu, F. Seefried, F. Reinhardt, G. Thaller and
Dairy CattEwvalGeatitor Enhandced| wif oh mGéenom
WCGALP, LeipZzR@1lAugust 3
(ewgww. vitPudkel i cations)
From the genomic evalwuation model results a total fo
mar keefrf ect s of any ani mal according its individual m e
(dGV) . We | | proven animals (i .e. genetic based perf

These bulls on which the genonirce fcoRbniueldae fifcoer Reoweurl ya tti
orTriai niamg Set

As more animals are included in the reference popul at
as more reliable are the genomic formulas and the dil
we | organi zed Hol stein populations I|Iike in Germany |
ti me genotyped bul |l s i s l'i mited, Ger many, Fr
(Denmar k/ Sweden/ Finl and) and Pol and have joined

EuroGenomiThe EuroGenomics reference population is the

compl ete range of European and North American Hol st ei

A pure reference population consisting ofndapglkter [
selection of young gésetl pged omulolfs yobhweg tHaltils as can
numbemewaughter pf otvleen rbafldrsenceo mpap eldattiocmatmbilbul lod

bef alreer eases eBwrarayusyee arect hee epthesewec eirmmidies not

represent the total genomic part tneaTnee o £ fherheGetc manent
breeding orgavniitmati anedanhbde project AKuhVisdtomp .ofThe
a cowfer ence rpeoppruélsehiecon ot al genomic pattern of the a

Red Hol stein population by genotyping entire herds.
own perf ormance dat a ar e genotypeldul ISiaaccek Apwi I e 28]

popul ation was i mplemented for the genomic breeding
table shows the actual status of the reference popul a
Tabl@Si zecoonibi ned bul |l emcd® gwiwatried rer
. . : cows
bulnislklkg cowmi lkig mi |klg t o confor mai
19014 38,772 130, 88 169, 65 109, 756
The reference population increases with every <c¢lass

daughter proven bulls andegémomamed dawsa. wiHemcewnt he
and the genomic formula are updated three times a yee
I n particul ar, the i mplementation of the young cows
rel at iboentsseiegn t he reference population and the curren

Genomic formulas are based on comparison of SNP patt
direct genomic values are available for al l traits


http://www.vit.de/

reference animals is availlabaed dbw thainmgiendgosat mi X e

ti mely introduction of genomic breeding values for
collection of new traits in cows provides a more effi
examplnomigee breeding values for direct health traits
herd genotyping and data recording started in 2016.

Direct genomic breeding values for Angler are based
genomic evaéematfioon reystbreeds of Denmar k/ Sweden/ Fi nl
genomi c breeding values are converted to the scale

comparison of the results of daughter proven bulls
vaéas estimated in the Scandinavian evalwuation system.
Combination with classical breeding values
To avoid that an ani mal has two official EBV at a ti
are combined w©genaiiec odrihanaéd HrgE&EBdi)Tilge vad mei ned gE
includes al/l information and has the maximum possib
of fspring performance have classical information, toc
parent averagee issi rues epdedibgurte et hi n HseWwG G(Si +sTidree cH ais sMGS |
pedigree index (0.5*sire + 0.5 dam) is used, i f the
dam of anydang available. The weighting edindev &IBWe a
in the combined genomic enhanced EBV is <carried out
reliabilities of the two sources of information.
Reliability of genomic breeding values
Reliability of direct genomilc tvraaliutes .( dTG\Ww) giesn onmoitc tfhoer
on classical EBV of reference bulls and the reliabil
for traits with high heritability are highered han fo
tabl e)
Tabll®Reliability of direct genomic value (dGV) comp
combined genomic enhanced EBV (gEBV)

rel. P.I. rel. dGV | rel. ggeBV
production 31% 69% 73%
SCS 31% 74% 76%
conformation 27% 47% 56%
longevity 25% 48% 51%
daug. fertility 24% 42% 42%
maternal CE 27% 55% 54%
direct CE 32% 52% 55%
milking speed 24% 66% 69%
health 14% 53% 56%
Total merit RZG 29% 60% 65%

The table shows t hragangeed ifarbdrmhidlyodtor7 @¥%Vf or mil k pr oc

cell score to <50% for l ow heri trazlalé zedaitedii.aeh hien tgii
validation tests with about 1,000 daught ern)prfoowend bu
correlation between dGV and cl assical EBV.
Furthermore, the combination of dGV with darhiemalosw r e
without own or offspring performanbe%i nEbpeaye®sngelaina
of ficial 9gEBV is based mainly on direct genomic infor
Publication of genomic breeding values

For yalulmghi mal sgewiomind or nmant ieébowmal uati on system the gence
breeding value (gEBV) is the officially published EBY
in the herd Geoonans ynmattem.candi dates ol der than 17 mont
ol der Ot momtihs which were not selected for breeding p
eval uati on sy(sntoe ny BEaBhW noonr ecur r ent base)



Al . bulls awewpulfbiudbhedatiaa bas@D. ahhlli isacsptBdblnL Ii ncl ude
bul l s used OMO0O%A.rlel ivaibtiH ity .foF HWolodtueitn oandr etds Ho

genot Abedalren two parts/lists per breed
1) HOL/ RED HOL bulls Adaughter proveni
2) HOL/ RED HOL bulls Agenomics onl yhf
Separatdmnt he base of amount of daughter i nformat.i
production traits.
1.) Bulls published @&s!| Adbughsemwi phowemi mum inform

010 herds for milk production traits.

Most daughbet !l pravenin addition genotyped and their
e.g. figvo for a bwidlaugihtlkrenl(y iomésotri dul |l s without

2) Bulls publ i she:d Huosl shgeeinno nmaincds Roend yHoflisctieailn ghe.nlo.mit

and no daughter information or daughters in O 10 he
The classical part in the published gEBVpddirgrbeud | s
indek.the dam is includedni mpatrfeentr eafver @amgee i o pslealt.
| CAR/ I nterbull validation of genomic evaluation syste
The genomic evalvahdsonpassysddemt nd | CAR/ I nterbull val.i
worl dwi ?vevw( s eee)r.budd . gEBV and rel ivaiftiull ifi il ed healcault aetr
decision 2006/ 427. Al . buidrse wipgrho vpewnb | s istheesdd geEBV

mar keted EU wide without Il imitations.


http://www.vit.de/
http://www.interbull.org/

The tot al merit index (RZG)

To achieve tohveermaxli nguemeti c gain in dairy cattle bree

i mprove all/l traits according to their relative impor

called RZG (Relativ Zuchtwert Géds&mti staend, i Redpphide &v

purpose and-ARgbecCatRékative weights for included tra

are differentAngdoerRaddCathte!l et her breeds (see table)

Cal cul ation of total merit index (RZG)

The derifvathieonod al Merit I ndex (RZG) is based on sel

optimum overal/l selection response in all traits.

considered as information traitgenédtnicd upladametaérn s, arm:

the tabl e.

Within the index program using this parameters and t

calcul ated with an individual 25f0d)mualrae. iAncll uodfefdi ca nad |

basedton east daughter information for the auxiliary

Tab?2@Parameters and relative weights of traits in RZG
Mer kmal sko Gen. Korrela|SBT/R DN /| Angl ¢
composite RZM RZN RZ| Hol st|R&wW dugRed B

Mi l chl ei 0 0 o

Yield RZM 45 % 45 % 40 %
Nutzungsip,n| 000 20 % 20 % 20 %

Funct.

Exterieu , 0 0 o

confor ma RZE?Y 000 0, 30 15 % 15 % 20 %

Zel l zahl 0 0 o

Somat i c RzS|-0. 05 040 7 % 7 % 10 %
Fruchtbaipsplo. 25 0.480 10 % 10 % 10 %
Fertilit

Kal bemer 0 0

Cal ving RZKn-0.05 0.20 25 3 % 3 % -

*) for HOL and RED HOL only feeté&legs and wudder

The RZG is standardised within breed to a mean of 10

for Galyyeadr s ol d cows (2010%: cows born 2013

Publication of RZG

The RZG is only published, i f a bull sdmat ian odlfli cs @

(RZzS), conformation traits (RZE) and |l ongevity (RZN).

The official ranking for top bulls is by RZG.

Standard deewialtuilaatressidofng val ues for RZG and the incl
appendi x.



Esti mation frequency

Conventional breeding values are published three tin
second Tuesday of August and the first Tuesday of De
for MACE) .

Genomic breeding Vv aleedadnya rree scualltcsu basreeeap kb Inigs Teeé sday.



Publ i shing of data

Al EBVs for all bulls and cows are available in the
Al . bull s are pd0lEBIVs Heod infi | tkh gwi dhhaivcd=i50r6 trrediitasbi | i ty
omhdnformation from daughters in O 10 herds).
A.l. bulls are published in two separate |ists:
-daughter proven A.1l. bulls (daughtda0 hefdsmati on mil
-genomic proven A.l. bulls (no damiglhk epr o dhd otriman ) .on o
For every main relative breeding value the source of
V = Interbull EBV based on only German daughter
0 gV = includes in addition genomic information
T M = I nERBRYbluddsded on German and international/forei
0 gM = includes in addition genomic information
T I = I nterbull EBVY based on only international/for
o gl = includes in addition genomic information
T D = Nati oniad e EBe&/diogr ese i ndex
o gb = includes in addition genomic information
Of ficial breed toplists:
Publication of of ficial &Bwredestvoeprlbasnd Risn dBri$bde hSad hvve
former Ger man Hol stein Association). For Hol stein a
daughter provewnayddgrdesm2@s2 breed toplists include
Besides the breed toplists fiotrh aaltli veulsli s ewi talddhi §bn
daughters mil k produatcitarn et maliltls,) actei warb+ imsdred.
Al of ficial EBV for A.I|l . whbwl Vst mdkl pddtlda shasde)lvi and
O0BULLI 6 ( szubss@vriitp.tdieo n
Al | I nterbul]l results (MACE and GMACE) for internatic

www. vt . de


http://www.vit.de/
mailto:zws@vit.de
http://www.vit.de/
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Tabl e 2Base differences other breeds to Hol stein
April 201 Hol Red H RDC.|[Dual Fries Jers
RZM 0 -8.1 n.v. * 21 34 3%
RZS 0 -1.8 -14 -4.3 0.9 -4.1
RZE 0 -4.8 -1 34 -k -
RZN 0 -0.8 0.9 -5.5 6.5 184
RZR 0 2.4 138 14 248 0.6
RZKm 0 0.5 4.3 3.0 9.6 -4.7
Mi l-kgmil k 0 -478 -1020f -1039] -1631] -2349
Fefnot flat % 0 0.10 0.4 9 0.19 031 1.2 8
Fekigf At K| 0 -115 -5.4 2% -4 @ 20
Ei wedh @r ot ei 0 0.0 6 017 0.09 0.14 0.4 9
Ei wekiglpf ot ei 0 -1 12 -2 26 -2 @ -4 &4 -5 3
RzZzDmi | ki ng 0 -1.7 -5.2 -5.6 - -
MVHt Emper ar 0 -0.2 0.1 -3.6 -x * -
Mi |l chdgipry 0 -5.0 -2 @0 -2 5 -k -
Kerpbodky 0 -2.1 -1 5% -1 8 -* -
Fundamdrtet /& 0 -1.0 1.2 -8.0 -* -
Eut eurdd/er 0 -4.9 235 -4 P -* -
GreCstdtur 0 -4.5 -2 &8 -3 581 -x -
Mi | ¢ hc harakitl € 0 -4.5 -2 07 -1 90 -* -
K°orper tbioafye d 0 -2.6 -6.0 -0.8 -* -
Star&eréng 0 -0.5 4.3 23 -* -
Beckennreimgp 4d 0 1.4 1.7 138 -* -
Beckenbreimpe v 0 0.2 -7.8 2.2 -k % -
Hi nt er beRh &\ 0 -0.4 2.3 -4.6 -* -
K|l auenwina&ted 0 -0.4 -0.6 -3.8 -* -
Sprunggehen 0 -1.2 1.0 -1 3 -* -
Hi nt er beRh ) 0 -0.2 2.4 2.6 -* -
Bewegulhgc ¢ md 0 -0.5 1.1 -2.9 -x * -
Hi ntereetaer | 0 -4.6 -1% -4 13 -* -
Zentr allbiagnadn 0 -5.1 -1 01 28 -x * -
Strichpl aTPEF 0 -3.8 -1 %6 -2 % -k -
Vor der efuotreer 0 -0.9 -1 13 -1 90 -x * -
Eut er tuidedfeer / 0 -1.5 -1 -2 38 -x * -
Strichltéerade | 0 -1.7 -6.1 3.6 -x * -
Strichpl atTRF 0 -4.7 -1 38 -3 38 -k -
BCS 0 4.2 14 33 -k -
Rast z@R It | 0 3.1 8.7 140 23 9.9
Konzeptciomrt el 0 1.3 7.3 9.2 15 -3.4
NRRi ndbdR hei 0 -1.3 15 3.8 5.8 -6.8
VZRi ndEY Ast 0 -0.6 5.5 5.8 1@ -1 &0
NRK¢ h/eNR c oy 0 1.8 4.7 6.8 112 1.3
VZK ¢ h &% ast 0 2.3 9.6 107 18 1.6
KV maltc al e ¢ 0 1.2 4.7 1.9 4.5 -119
TG madgtill b 0 -0.1 3.9 4.1 146 2.5
Kvdi./ caldi e a 0 -5.4 -6.3 -1 01 -1 48 2 R
TGdi/rst i Idli rbi 0 -4.4 -6.9 -125 2@ -0.9
RZ K/DdRZ K d 0 -4.9 -6.6 -1 13 175 121
' * no fix base difference because of diffe
**)Y no base difference because of separate



Tabl e Milni mfungures a bul | has to have to be ranked
daughter proven A.|l bull s)

Ger mélol st(dignu@019)

rank RZMRZE RZS RZNRZFRZKr RZG M k¢(F °9F kP 9P kGESES
99 13412: 123 126122 119 136 166:067 61 030 47 11°¢
98 13012120 122 11¢ 116 132 150(057 53 025 43 11:
97 12811¢ 118 12011¢€¢ 115 129 1387053 49 023 39 11:
96 126115 117 119 11°%f 114 128 130:048 45 021 37 111
95 12511¢ 116 117 11¢ 113 126 123:045 42 020 35 11¢
90 119112 112 11210¢109 119 998 033 33 015 28 107
85 116 10¢ 109 108107 107 115 846 026 27 012 23 10t¢
80 113107107 10510+« 105 111 706 020 23 009 19 10¢
75 11110« 105 102102 104 107 602 015 18 007 16 10:
70 10910: 104 10021207 102 105 495 010 15 005 13 101
6 5 107102102 98 99 101 102 410 006 12 003 10 99
60 10510101 96 98 100 100 327 003 8 001 8 98
55 104 98 99 94 96 98 98 248 -001 6 000 5 97
50 102 97 98 92 95 97 96 166 00t 3 -002z 3 96

Ger m&er Hol st(adigrug019)

rank RZMRZERZS RZNRZFRZKn RZG M k¢(F °F kP 9P kGESES
99 13312¢ 122 122 11¢ 117 133 174:080 64 028 49 111
98 13012¢ 119 11911t 115 130 152¢067 56 027 43 10¢
97 12812: 118 11911: 114 127 142059 50 024 40 107"
96 12611¢ 116 116 112z 112 125 136¢052 44 022 37 107
95 12411¢ 116 115111 111 124 126:051 42 021 35 10¢
90 11911¢ 112 11110¢ 107 118 101t037 34 015 27 10:¢
85 116 11C 109 10810« 106 114 815 028 29 011 22 10:
80 114107107 105102 104 111 684 023 23 008 18 10:
75 112 10¢ 106 10310(C 103 108 586 018 19 006 15 10
70 10910: 104 101 99 101 106 505 012 16 004 12 99
65 107102 103 99 98 100 103 425 007 13 002 10 98
60 10510102 97 96 99 101 345 002 10 000 7 98
55 104 99 100 95 95 98 99 254 001 7 -002z 5 97
50 102 97 99 94 914 96 97 175 -00Et 4 -00% 3 96
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Hol st ein

Red

RZG (RBT)

136
130
124
118
112
106
100

RZM (RBT)

RZE (RBT)




RZS (RBT)

136
130
124
118

112
106
100

RZN (RBT)

RZR (RBT)




RZKm (RBT)

August

Il nseminations wuntiil

*)



FigurBesdcription of Ilinear traits and classifiers sco

Grof3e

Milchcharakter

sehr rund mittel sehr scharf




Korpertiefe

Ll L

1 ) 9
sehr aufgezogen mittlere Tiefe sehr viel Tiefe

Starke

sehr schwach mittel sehr stark




Beckenneigung

. £ [

1 5 9
stark ansteigend leicht geneigt stark abfallend




