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in German Holsteins

AT A T vit

= Genomic evaluation for German Holsteins started in 2009 as a joint project between vit and all German Holstein
herdbook + Al organisations 8 B i 1B 4 E4A FIM A T-20094F, REEFGARVitSER &R
NB4HIDE, ATHMERIFRBIOMR

Only the German Genomic Consortium members can nominate vit's genomic

and database system Rﬁﬁ@&..ﬂ‘“ﬂimmf"u&vltiﬁjﬁﬂﬂﬂﬁ#?ﬁ*ﬁﬁ&
BRMEREN

SNP genotyping in two German contract labs FE{EEI AR P AEA EEANBISSR =

German genomic reference population includes bulls and cows and is the largest worldwide i | 835 B E13E 2
gy, HREX

Semen usage of young genomic Al bulls exceeds 80% on the national level 4 3% FF] M 4F- 3 I LA B iF 2\ -1
T Bl 80%

Number of Holstein Al bulls with daughters decreased from 1000 to 250 per year TNl 4 A TN 4 E
L)LEEHMEM10003k/ 4 PEARB[2503k /42

Yearly genetic progress in Holstein cow population more than doubled due to genomic selection T EfFE S4B

B IEERE R B EERIEZ MERN2ETES
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of female anil (KuhVision)

i i\
B0 KBRS REAATIE (KuhVision) vit

B German Holstein organisations started a routine, commercial whole-herd genotyping in 2016 12016
SFRETANESSMALATET BN, Wl CER S EEARE T
Current status of routine herd genotyping in Germany, as of 11 Sept. 2020 X4 i {3 Ml H4&
= 1,810 Holstein herds, adding c.a. 20 herds per month 1810M&¥k, 454 im208¢
714 herds recording health traits 714N B RN R IR
17.1% all herdbook cows Y9 BT LFBHAI17.1%
552,000 female animals genotyped 3£ 55.277 kB4

> 185,000 cows already calved with early phenotype data  august 2020 Ao el el
2

Sit
18.5T kBN RIFHERT FHIRA Milk production traits LIk 42,383 204527 246910
® A mixed genomic reference population .
Bams Conformation GBI 40497 175208 215705
Ba 5% Calving traits PRI 35088 229769 264,857

Health (Mastitis) R (ZLBE%) 5695° 156,164 161,859

Young stock survival .
KU \Sl_oﬂ Py 1,271* 474,169 485440
) A buls with daughters in DEU B £G bul

g yping project KuhVision

HEH2. 0 ﬁﬂgﬁﬂJEIﬁEKthswn

® KuhVision herds in Germany, Austria and Luxembourg %+
HEERE, RiFlfnSHE
The system is open for other countries, too ZRGHIE
fERFF
= 5international partner organisations use the German eartag
logistic and genomic evaluation 5/|\.ﬁAf'EE Eﬁ.g
ITRERGMBRE TR ER
Adding all female animals / cows from non-selective herds

BZAREMREEROBFFEMARE T

Distribution total merit index gRZG HOL
femalos from hord genotyping fEIEHEF
BEEHTHRIGHILH

S R (scale: av. 100, 5=12)

A smart logistic and information system v it

— M ERGRIRE. ERTESRSA

= Anintegrated sample logistic for maximum comfort with minimum trouble EESRIREETHRITRRTRE
PREREEN. ASRER

NETRIND

genom
‘Genomic herd
‘management

FEERA
RIS
BEE

Take sample

| send sample

with provided to laboratory

KuhVision: Smart logistic system for the farmer is the key

ARPIRHECERFIEHRAR I

Farm#&ih

Announcement of birth
HicHE(ER

199234572

Tissue sample R4

SNP genotype data EEBEHE ——
VIT




KuhVision: Third eartag for collecting tissue sample FBFREEHE=/HiF V it

® Use of individualised eartags for tissue samples MEGHIEIRBF REE AR
= Preprinted with animal registration numbers B4EFRFITEN T MBS

)

99 12545725

A smart logistic and information system Eﬁﬁﬁ%ﬁi&iﬁ%ﬁ&%‘%ﬁsﬁ

NETRINDgenom is a personalised online information system for genomic
evaluation results MERELRARTEEATRULER

Weekly genomic evaluation provides evaluation results for newly genotyped
animals SAAFHENEEERMMIRHBRATNER

Numerous statistics on evaluation results available for SRZEEBFTALER
Groups of genotyped animals —(BEEBYIEMSRIFTRLE R
Comparison of animals in own herd over time [EIB$MAIEROTRMIEE RELER
Comparison to the population averages and top quarter, ... I IESHERHI25%
Y

A Genomic hord managemont
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Evaluation of genetic traits or defects E'E%Eﬁiﬁﬁfﬂﬂﬁ*uﬂ v it
Negative genetic traits AFIRERIR/LIEIK = Positive genetic traits BFIREIRIEIER

Holstein haplotypes fertility: HH1, HH2, HH3, HH4, HH5, HH6 ff ~ ®  Horn status RS IEIR
HRiB4- SR (3R

Distinction between horned animals, heterozygous and
he "

Eﬂlmy haplotypes causing embryonic death IS FEAEAATE LAY SIHER(S Cartr roquency. 5% JEES 5%
®  Kappa casein XESEH

Increase of cheese yield JEESIBEEF=%
®  Beta casein BEER

Carrier frequency between 1and 4% HHESELGI1-4%
Economic loss between 70 und 100€ for each homozygous embryo SFMEES

EERYERIZTRSETO-100BR5T

= Brachyspina SEEHHE ® Variant Red factor VRC {15838
Geneti defect causing embryonic ceath S ERIAIS FRAERATEL: + Dominantred colour BT EEBE
Garrier frequency < 2% T ESRERAEF 2% (RUWAIRTE 7

®  Cholesterol deficiency Holstein (CDH) i EfilB4-BEEIRE R T fE Y ““
Disorder causing death of young calves IS RE AR BEZEEL |

v'y
ey o1 7 HEES AR 6.7% Y

Economic loss 400€ each homozygous caif SE L 2T IR 400BRTT
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Parentage verification and discovery %?*?—EEE'—E&‘E! Vit \

® vitis among the first certified DNA data interpretation centres by ICAR / Interbull since 2019 2019£Evit

£ZICAR / Interbull JAVE, BEASE—HbEIAERIDNAIERREARC
A set of 200 SNP markers are used for the parentage verification or test 3200 SNPRIFEF AR
a7 ]
Parentage test is conducted routinely when genotypes of an animal enter the genomic system —BE M
ERAESH#NBRAMNEER, SMiETRFRARIGE
If the reported sire is not verified, correct sire will be searched using c.a. 50,000 Holstein Al bulls Rk
BHIRBEDEIERY, M55 LHHMBAASIREPIESERIRE

= In case of wrong dam, genotypes of all female animals are used for finding correct dam S SR EF A5 R ISIFES

iR, FEB4ERRATFIESERNEE

= Asetof c.a. 540 SNP markers are used according to ICAR rule S A IZERICARFIMI L5400 SNP
Possible sources of mismatch in genotypes BB EIRAYRTSERE

= Eartag tissue samples switched, calves ID switched, interchanged semen at insemination EFAR4A4REEEIE,

BESER. ISR
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2.0: ic herd

o BEARARIFHEE Vit
® Benefits of herd management using genomic information § ﬁ{%.%ﬁﬂﬂ?)%ﬂ#ﬁ%ﬂ

1) Effective selection based on GEBV of calf even for late-measured trait longevity BFERAEHET
BREFNNAREDS, BEERMBEAERIISSEE

= Selection of dams for the next generation animals based on GEBV HFGEBViEiF F—SAIEBE
= Inferior cows to be inseminated with semen of beef bulls IE{&E 7K 2RI ME(ERA P RFEECHH
= Superior cows to be inseminated with sexed semen for higher selection intensity IE{&ZK RS AIME(E

AHERENTIRSIEREE
« Selection of young animals / heifers based on GEBV St F GEBVESZL M S EDF
« Use mainly pure-bred insemination = EE{S FR&tfhisEAT
= Surplus, genomic inferior heifers for sale Hi E555 R AYFN/EL B EATRNK L2 R0/ME

+ Differences in GEBV of full-sisters can be used for selection decision 2[FIRIEHKRIEFGEBVE £
HHB(EKTE, MRS migRE
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oo BEMERAGIFSEE Vit
B Benefits of herd management using genomic information EEQEEEM;}E%&%E

1) Effective selection based on GEBV of calf even for late-measured trait longevity BFERASHET
BREEEESY, BEERMRRAIERINSEE

2.0: ic herd

2) Targeted mating using GEBV of all traits: early or late measured traits FFI&HIXAIGEBVIGiHEH
TEiF%E: RMEHMSERRANIER

= Also applicable to heifers before first calving FTEEHE B IRF=4EHI RN AT SENE
= Web-based mating software: BAP (Bull Advice Programme) {S FARI4ZhRIEECER{%: BAP (25#T)

= BAP s fully integrated in vit Holstein information system with instant access to all available data BAPEE&vit

FHHELHERRSR, MEFAMERMEREHTAFEN
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® According to individual herd breeding goal by the farmer B FEFIRIBHES X BIR
m Satisfy special needs or requirements for each individual cow BB FFk RIS FRERKER
m Optimal control of inbreeding and genetic defects fEAGIEHIIE3E BB (EHRIG

ey

Page 13

Two options of international use of RZG for herd management

H{tERIBREFARZGHTA B S IRRIF MEIR

® Option A: Genotyping in Germany (if it is allowed to send tissue samples to Germany) #6IRA: 7E{E
E#TRERSHT (AFBHRSESENERT)

= Foreign partner submits herd phenotype and pedigree data to vit (in Interbull 200 or csv format) EIRFFIFE
VIRZBHARBMEE (Hinterbull 200 EXiFcsvIFHEE)
vit submits animal ID data to Allflex for eartags that are then sent to foreign partner Viti§4MBSIDSHE3ZLS
RRERSEHEIRSLERRAR
Foreign farmer collects tissue sample using the special eartages and send to German laboratory EIFREI F{#
S EIRREHAEH TR ERETINE
vit conducts genomic evaluation every week. The foreign farm obtains access to its data in NETRINDgenom

VitlBEiE{T—RBEEFTN. EFFFFEENETRINDgenomIXSE MR EEITLE
LS

Mating using BAP (not Glo-BAP) FlIFIBAPER {41 T1EE (F=Glo-BAP )
Currently unavailable for China, because of import and export restrictions JRIFHOFIHORE, ERIHX
—BRSSFEFRPEMAFF
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Two options of international use of RZG for herd management v it

EfR LRIFRZGi# T4 B EIRRIF MEIR

= Option A: Genotyping in Germany (if it is allowed to send tissue samples to Germany) ¥EIRA: 7E#E
E#TRERST (RIFSHRFEEENERT)

m Option B: Genotyping outside Germany with genotype import to vit system I%EIRB: TEEEEILAYMGiE
REHITERRSTZ SIEERRKIERAEVItREA
= Foreign partner submits herd phenotype and pedigree data to vit (in Interbull 200 or csv format) EIRFEIFE
VItIRSZBHARBIRIE (HKinterbull 200 HiFcsvIAHER)
= Laboratory or evaluation centre in the foreign country sends SNP genotype to vit BJMEEIBYIESLIR =
FIBETERUIESNPREEBRIS R EFvit

= vit conducts genomic evaluation every week. The foreign farm obtains access to its data in NETRINDgenom

Flexible SNP g for herd from Germany

BERENSNPEERS %ﬁ!ﬁt‘l‘hﬂ?ﬁﬂ¢2¥§i¥ﬂﬁ§7ﬁ$ vit:

® The German Holstein genomic system allows SNP genotype exchanges with any country ESEIfaTERIE
FERAERRAARIFSSNPERR SEMERBITER
= Import SNP genotypes of all available SNP chips from almost all laboratories ) JLFEFRESEIS =N (F
IRASHAESNPREERIER
= Export on demand SNP genotypes and pedigree data for all partners in requested formats BJ LASEBREVERK
HEROEXIMHBROSNPEERMFERIE
B Routine genotype exchanges for young Al bulls with EuroGenomics and North American Consortium

SERHEEAITIREBEASESFAREMETEEA TISB A BERIEERIR

~

VitBEiET— R BEERATRN. EFFRFEENETRINDgenomIAEHEHFMEEHRMLE ™ EUVRD
= COCB «—— > (S,
« Mating using BAP (not Glo-BAP) FIFIBAPER{§i#{TitEE (FEGlo-BAP ) @ C== \
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Flexible SNP g h for herd from The all-round service package for the whole herd from Germany

BEREGSNPEEERISSRHIRS S R

o

[ €——> ||| Geromics

CICB :
/ el e e \

® Enhance efficiency of your farm based on your own breeding goal EFHFEMEL BHEIFEEENIR
BEEE
= Minimise rearing costs of your farm and consider genetic defects / traits in selection B ABREEFEIFE-BEAY
(IR FHE Y EREERGNFFERES IR
= Optimised genomic mating for higher genetic progress with genomic evaluation of a high reliability fff
WEEBSRERE, IUESMNET TR G EREEHE
B |mprove health of your animals in your herd based on genomic evaluations of all the new health traits

FIRFEE LRI RIS G P EE RS SRR
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HEEFHRHLT RS Vit
Optimal use of your own herd and pedigree data 4B A 1GREHEH RISSREIIRKIEENNA

The fastest and easiest logistics can also avoid animal identification confusion through ear tagging &

'ﬂmﬁﬂgﬁﬂﬂﬂl{iﬂ%ﬁtﬁﬁﬂﬁﬂ‘%ﬂiﬁ;&i

® Parentage verifi discovery at detects all possible errors RISISIFFISHRBH
Eﬂ]ﬁmﬁﬁﬁjﬁﬂ%ﬁ;r%

Genetic traits or defects are evaluated automatically [EEiEE KR E R BRI
Genomic evaluation on a weekly basis SEi#{T—REEHITE
Daily updated genomic breeding values in NETRINDgenom fENETRINDgenomZR S EHEHE
BEAEHE

= Representative benchmark statistics for Holstein farms JIfaiHiiB4-BHEM A RN E E ST S
High correlation between early genomic breedlng values and later own phenotypic performance B2H
BEEMNESEHESREERIERE
Genomic evaluation for the novel health traits available #iffthEE XA B RBEFRULR
Individual mating using BAP for cows or heifers Fl| FIBAP RS B4 IS E 4 HIEMELER TR
= No hidden costs like for beta casein HIEREARENERENESTRIERS
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RZE€ as a new total merit index for maximising herd profit

R SMMERSHRZE -BNETREIHAFHEXN vit

B RZE expresses profit deviations, expressed in monetary unit (€), from population average RZ€ }g¥i#&

TARNSSEHBRIIRFEIE, LARRTHS,

A new total merit index: RZ€ = Determined by genetic differences FIIE{E 2 i Ak
- = Genetic differences between two animals expressed in € per lifetime (c.a. 3 years/lactations) FRAMMEZ B
- Economy of breeding in focus MIRZE EMESERDEENIREE (HIFMRIK)

Derivation of RZ€ requires following parameters 3R{SRZ€ EEIRIHIA TS
1) How much phenotypic units correspond to one unit of (relative) breeding value? FeBLE{ SHERI B Fh{ER

EREFMEFRFHMIRSETES: R2e

{IEEEEIRR R
= 1 genetic standard deviation = 12 points in relative breeding value (RBV) iR{EITEE=12 (HBAXIEH
{&. RBV)
1) Margin (profit) of one additional phenotypic unit (e.g. +1 kg protein) FeBEII—/NEBRIRTBEFHEE (1
W+1kgFLER)

= Marginal income — marginal costs IIBRUIN -BIFRRE A
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. . - . s g s = 3 \
E\BV differences in bulls versujs phenotypic differences in daughter groups Summary of marginal profits for all traits FfE TEARRSBFRHEEC S vit
AHEBVERSHIARBER

Lifetime profit per EBV unit was derived from marginal profit for one phenotypic unit and std dev

AEBHE BRI TILREE - Novel health traits FfiifEHERERIEAR HRBT— NP UADIFER R RS IR EETREEMMES TN — MRS E Y

« FREBAIR Rze margin/unit | 12 points | goiie | €EBV

O P daughterphenotype [ Zpomseav] [ veghrer daughter phenotype | 12 points EBV. € EBV equal o point+life
{Balae) = . (Ballact) £4f- k 256 251 197.72 788

Rzs 218" Lo Rzudderfit mastitis % LB 256" 120° = Fat (kg - - x =

Ran Tongevity (days) s 259 orelro% e o0 Simultaneous BREFBE  [Protein (kg 4.09 19.8 248.76 12.56

it Surivalrate (%) uni S5 550 ar nange i al - 3 T N . y

o o omhater |Gt o st hetr (G s o soldor B 2 | | ey MRS (CEfree mik (o) 002 6% L S11 | 007

o S eraort) b o [ 5 U RZN (replacement, days) 1099 259 25869 | 2156

.15t i 1ot dors) w2 s0 e ] EEl i SRS} FtL heifers (day) 1.67 6.2 10.35 0.86

ist-to-lastcows | Istto-last cows (days] 515 101 il lamintis % 68 35 B, FERE CtF cows (day) 0.33 9.0 6.05 0.50

e oo ) = £ tyom’h = . R FtL cows (day) 1.99 101 52.06 4.34

50 et s o catves () ser 26| rpro e o o L smatanens SB direct 7138 24 987 082

ce cavgher 52 1| EEERER T e charge SB 138 31 12.81 1.07

s llbones (] e s Floced abomasm % o F¥G oot CE direct (heavy calv., %) 49 19 5.03 0.42

oy o ) 1 o Rametabol ik fever % 1o 177 Simultaneous CE maternal (heavy calv., %) 49 18 4.03 0.34

feet & 1egs ws 10 62 fetosis % a0 20 Y RZudderfit (Mastitis, %) 186 12 61.39 5.12

udder e e a2 10 Rzhoof (case, %) 32-74 2-13 30.13 251

satre ature e} 21 -

5 e T ! 2 Rzrepro (case, %) 28-100 5-12 17.10 143

RZmetabol (case, %) 131-289 2.3 39.86 3.32
44
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Relative weights on trait groups in RZE ok Vit \
s . . '
RZ€ RZHIRABRIENHE RzE Selection responses by traits for Rz€ RZ€ I HEIRRYIEIE R M
— e ——— m Relative genetic progress within trait complexes by selection with RZ€ {§FRZ€ #EH{TEIFRITE S
o dreat vt - RZE g esuling rlaty woights (%) s disdigic
o direct economic weight on  Fat (kg 19772 § 20 ® Even without direct weights, significant progress will be achieved in somatic cell counts and conformation
) Protein (kg 24876 | 26. 41 [milk production traits| 3 S )| .
somaic el courts i ee i 77 g AR ERGERSTGRILKERZE IS FRENE, ERENERETR
RSB RINE 258. 27, 27 | productive life HrEEw
I 10. 11
6.0¢ 06 7 | daughterfertiity | 3T)|EX5EST relative progress by selection for RZE
Weight on conformation <1% 5206 1 54
9.87 1.0
Thus not included in RZ€ 1281 13 .
. 503 o5 3 calving traits FEIR IR
BRI EET1%ER 40 04
BINAEZIRZE th 1 64 X
2 omiG health traits fied252
9. 42
7 57 [ © e BESED I - . I I I
100.0 100
. . . - . .
RIM RN RIR RZKd  RZKm Rehealth RZcalMt |RZE  Rzs)
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Summary: the new total merit index RZ€ for profit v it HH
ING: BNIIRSEF SRR S MBS ERZE
B Relative importance of traits, in terms of margin to total margin, has not changed significantly for currently

evaluated traits, compared to 2008 IHBFRAERE, LANEITRIMERRERIEE T, 520085F48LL, i&
BRIZIZEL

New direct health and young stock survival traits have substantial economic values FiffEtE B EEREIEIRFNES
FHEENERESAEENZTNE

Selection with RZ€ help dairy farmers achieve maximising profitability {3IR{EFARZEH{THEHASHITF
FliasAw
+ RZE, expressed in € as profit deviation to average cow, makes impact of selection alternatives directly visible RZEZE
THSHIREMSHFEE, ESFERARMSEMSRERTIG
The new profit TMI meets the societal expectation according to accepted breeding goals fEEEFI~HiE
ZHEMBITTSITILE

= Sum of weights on function / heath traits higher than production traits, 59 vs. 41 LI§E/E2 KR BANES Fi
LR, 593341

+ Economically optimised instead of maximised milk production SERMZFHEERANTIARIINERRAL
B RZE€ has been well accepted by farmers and breeding organisations RZEB AT AINRINEHELFTIES
= =
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