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Outline

* Index evolution

« Listening to farmers and
consumers

« Showing the value
» Breeding for heat tolerance
» Breeding for feed efficiency




Selection index

* Includes traits that
contribute to breeding
objective e.g. profit

« Shapes the future
cCow

 Tool to select parents
of the next generation

* You get what you
breed for!
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Improvement
Scheme

National Breeding Objective Survey <& i

YOO minds' Martin-Collado et al. (2015) JDS 98: 4148-4161

Question # 31

Which of these 2 (hypothetical) herds do you prefer?

8 less lameness cases per 100 cows per or 1.5 kg more protein per cow per year
year

« undo last decision

skip this question for now »

95% complete

[T] Larger font for questions (easier to read)
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Second principal component (11.0%)

alving difficulty ©
Fertility’e

Feed efficiency
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Cow live weight @
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Milking Time
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Balanced Performance Index (BPI)

- Economic index

- Blends production, type and health
traits for maximum profit

+ In line with farmer preferences

Health Weighted Index (HWI)

- Fast track fertility, mastitis resistance
and feed saved

| | [ |
-3 2 -1 0 1

First principal component (15.6%)

Martin-Collado et al. (2015) JDS 98: 4148-4161
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Mr. A Farmer

Herd # 1 ge H

Data! GENETIC FUTURES R

. Solutions for Herd Development

Last update: 27/03/17 Cows currently In herd -

Your Herdls GenEtic Sna PShOt National herd ID: 2345456X Report breed code : Holstein and Holstein X

T Genetic Progress for Balanced Performance Index
o View Twi | X View HWI

The Balanced Performance Index (BPI) replaces the Australian Profit Ranking and achieves farm profit through a balance of longevity, \A
health, type and efficient production.

Avg of top 10% of Holstein Herds National Holstien Avg e YOur Holstien Herd Your Holstien X Herd
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Year of Birth of 1347 (Holstien) & 723 (Hoistien X) cows




MARSVING
HERDS

Bottom
25%

Difference between top and bottom 25% of cows
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2)600 COWS 3
7,700 lactations
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10 years of financial data MO TR
10 years of physical data
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Milk iIncome over feed costs
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Extra $530 milk
income per cow per

year for top 25% over
bottom 25% on BPI
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What about health, fertility, components?



Only Australia (BPl) and Ireland (EBI)
have validated selection index using
independent economic data



Traits included in 21 total merit indices of the United States and 16 other countries

Australia (HWI)
Australia (TWI)
Australia (BPI)
Canada (LPI)
Denmark, Finland, and Sweden (NTM)
France (GDM)
Germany (RZG)

Great Britain (£PLI) |}
— > lIreland (EBI)
Israel (PD11)

Italy (PFT)

Japan (NTP)

New Zealand (BW)
Spain (ICO)
Switzerland (ISEL)
The Netherlands (NVI)
United States (TPI)
United States (GM$)
United States (FM$) ;
United States (CM$) ]
United States (NM$)
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m Milk yield
m SCS
m Direct health traits
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Fatyield
Udder health
m Feed efficiencylintake
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m Production
Fertility
Conformation (type
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ELSEVIER

Proteinyield
m Calving traits
Other traits

Journal of Dairy Science 2018 101, 3686-3701DOI: (10.3168/jds.2017-13335)
Copyright © 2018 American Dairy Science Association

m Protein (%)
Milking traits
m Workability/temperament

:
L N
70% 80% 90%

Fat (%)
mFeet& legs

60% 100%)

m Survivability
m Body size/weight

John Cole and Paul VanRaden “Possibilities in an age of genomics: The future of selection indices”



http://www.elsevier.com/termsandconditions

Selection indices In a nutshell
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Future?

* Future indices need to consider
consumer perspectives:
* animal welfare
* environment

* Inevitable that breeding
objectives will have a greater
environmental and social
dimension?




Future selection objectives

Economic Social Environmental

Boichard and Brochard (2012)
Three pillars of sustainability
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Future of dairy indices?
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New traits and reference populations

» Genomic “only” breeding values
* Feed saved
» Heat tolerance
 Methane emissions
« Some health traits
 Other high cost phenotypes
| ower reliablilities than other
breeding values Ul WL P g
* Feed saved and heat eptidinc IV, oy
tolerance average reliability ~ &0 0 07 (4 i)
35%



—emale reference
nopulations in Australia

Research herds
Ginfo
1000s cows

— Feed —  Existin
saved &
—  CH4 —  Health
Heat
—  New.. —
tolerance
—  New...




Ginfo — Australia’s genomic information nucleus

Search for herds that have great phenotypes

Best 100 herds selected and 1 ‘;&Vir
genotvped

Scori All States . s el
ek Ginfo+ 200 herds : | “vzs\;“ ;

] '“
. . 40°s — ‘ | 3
Genomic evaluations enhanced Ko
AII COWS 110°E ‘I;OPE 1;O°E 1;0"E 15‘O°E 160°E
GEBVs to farmers
genotyped
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Heat tolerance

Research herds
1000s cows

Ginfo

Feed
saved

. CH4 _[ Health ] - A A .
\ J T
\ ) tolerance &

v

——[ New... ]




.. $ 09090
Dairy cattle and ambient heat load

Lower critical Upper critical
THI THI

Cold stress Thermal-neutral zone Heat stress
| I
| |
| |
| |
| |
| |
<€ Y Y >
low Temperature — Humidity Index (THI) high
THI threshold (60) is
equiva]ent to AdetGdfrom NRC (1981)
ZOOC (680F) at 45% relatlve AGRICULTUREVORIA
humidity



By region
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nomic prediction equation was developed from a reference population of 2,236 sires (with heat tolerance phenotypes on daughter

" :
/R ference Populatlon\ /Selection Candidates\
Data TR TR TR rh TR
S G L G S 4 (LT - "l
[ Solutions for Herd Development !ﬂ:'tﬂf 'o,ﬂf .‘”p"ﬂ' .
Iy (U (UX T -
Known genotypes .ﬂ! ‘ Ma;I:er o o
Qd phenotypes - _J Qenotypes

Prediction Equation

Heat tolerance m——
breeding values for ST i —
Holsteins and Jerseys g
released in Dec 2018 s 4

Using genomic

\breeding values /
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Empirical validation

 Genomic breeding values
calculated for 400 heifers

e 24 predicted most heat tolerant,
24 predicted most susceptible
selected on genomic BV

* Run through a simulated heat
wave

e 4 day event, measure milk
production, core temperature,
intra-vaginal temperature

Garner et al (2016) Scientific Reports



Empirical validation . o .
Decline in milk production Difference in intra-vaginal

oo temperature
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Research gaps

« Heat tolerance breeding values for dairy
COWS in countries other than Australia

« Ranking of dairy breeds for heat
tolerance in Australia

» Can we feed cows to improve heat
tolerance? (Cool Cows — Dairy
FeedBase)




—emale reference
nopulations in Australia

Research herds
Ginfo
1000s cows

— Feed — Existin
saved &
—  CH4 — Health

—  New.. | Heat
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—  New...




What is “Feed Saved™?
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Abstract
Anew pbreeding yalue that combines the amount of feed saved through improved metabolic efficiency with predlcled

rnalnlenar\ce vequwemems is descr\bed The preeding value includes 3 genomic componenl for residual feed intake (RFD)
ee estimated preeding value (eBW) for

Related Articles

Maintenance from

Bodyweight :
Value ght Breeding

combined with maintenance requlrerwen(s calculated from either 2 genomic or pedigr
body weight (BW) predlcxed using con(ormamn trats Residual feed intake 1S only available for genokyped Holsteins Efficiency of multi _preed

however, BW IS available for all preeds. The RFI compor\ent of the ‘feed saved” EBV has 2 parts. Australian calf RFI and qenomic selection for dairy
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Global Dry Matter
Initiative: SDMI

9 countries, 15 parties
~9,000 phenotyped animals
~6,000 genotyped animals
~12,000 parities

At >51000/cow/yr and
S50/genotype this dataset is
worth >5$10,000,000

J. Dairy Sci. 97:3894-3905
http://dx.doi.org/10.3168/jds.2013-7548
® American Dairy Science Association®, 2014.

International genetic evaluations for feed intake in dairy cattle
through the collation of data from multiple sources

D. P. Berry,*' M. P. Coffey,t J. E. Pryce,t Y. de Haas,§ P. Lovendahl# N. Krattenmacher,ll J. J. Crowley,]
Z. Wang,{ D. Spurlock,** K. Weigel, 11 K. Macdonald,1t and R. F. Veerkamp§
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ttDep ’;,.% ¥ f‘.se © American Dairy Science Association®, 2014.
TtDair o

Imputation of genotypes from low density (50,000 markers) to high
density (700,000 markers) of cows from research herds in Europe,
North America, and Australasia using 2 reference populations

J. E. Pryce,*tt" J. Johnston,§ B. J. Hayes,*t1 G. Sahana,# K. A. Weigel,ll S. McParland,{ D. Spurlock,**

N. Krattenmacher,tt R. J. Spelman,$t E. Wall,§§ and M. P. L. Calus##
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1Dairy Futures Cooperative Research Gentre, 5 Ring Road, La Trobe University, Bundoora, VIC 3083, Australia
fla Trobe University, 5 Ring Road, La Trobe University, Bundoora, VIC 3083, Australia
§Canadian Dairy Network, Guelph, Ontario, N1K 1E5, Canada
#Center for Quantitative Genetics and Genomics, Department of Molecular Biology and Genetics, Aarhus University, 8830 Tjele, Denmark
IDepartment of Dairy Science, University of Wisconsin, Madison 53706
flAnimal & Grassland Research and Innovation Centre, Teagasc, Moorepark, Co. Cork, Ireland
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Improved accuracy of genomic prediction for dry matter intake of dairy
cattle from combined European and Australian data sets

Y. de Haas,*' M. P. L. Calus,* R. F. Veerkamp,* E. Wall,+ M. P. Coffey,t H. D. Daetwyler,t B. J. Hayes, $§#

and J. E. Prycet§

*Animal Breeding and Genomics Centre, Wageningen UR Livestock Research, PO Box 65, ML-8200 AB Lelystad, the Netherlands
tSustainable Livestock Systems Group, Scottish Agricultural College, Easter Bush, Midlothian, EH25 SRG, United Kingdom
1Biosciences Research Division, Department of Primary Industries Victoria, 1 Park Drive, Bundoora, Victoria 3083, Australia
&Dairy Futures Cooperative Research Centre, Victoria 3083, Australia

#La Trobe University, Bundoora, Victoria 3086, Australia



Reference population

International collaboration essential!

Year Australian Australian Overseas Informative
COWS heifers COWS SNP

2015 Implemented

2017 Implementation late 440 843 954 Yes (from
2017 4772 beef)
2019 In development ~620 843 ? Yes

AGRICULTUREvORIA



Feed saved ABV is In all 3 DataGene indices

10 unit increase in BPI
(i.e. ~ annual gain) would

Balanced Performance Index (BPI)
result in ~0.55kg
improvement in feed
saved (2% of S response)

®

Example Feed THE
Saved ABVs GOGO&:lI ElElllS

+ Economic index

+ Blends production, type and health
traits for maximum profit

* In line with farmer preferences

Health Weighted Index (HWI) m Mm

- Fast track fertility, mastitis resistance
and feed saved mmm

Holstein FEED SAVED

w
S
a
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oM maZ o
A 336 -43
B 320 - 147
C 302 -4
D 301 110
E 285 2
F 282 -6
G

' 277 72




Lassen et al (Viking Genetics)

 We need a cheap way of
measuring feed intake

 In confined systems:
Lassen et al (Viking) 3D
cameras to measure feed
iIntake on commercial
farms

« Bite monitors:
» Bite rate
» Bite amount
» Pasture quality

What about Feed Saved
for other breeds?




\What's next.... . Health traits

* Predictor traits

Udder
conformation, smart  Mid-infra-red spectral data
promising
SR * Not all traits will be included In
Mid-infra-red Metabolic . .
spectral data etc CINCENS balance the |nd|CeS

* Improved data capture?

Conformation
Lameness

_ Pedometers
walking _

image capture

AGRICULTURE !F:ORIA



Conclusions

e Australian indices use science and farmer preference data

* Genomic selection has revolutionized breeding values in Australia e.g.
— Feed Saved (from 2015)
— Heat tolerance (from 2017)

* Female genomic reference populations give opportunities for new traits
— Main challenge is lower reliabilities
— Tackling hard to measure traits

e Across industry collaboration on research priorities

* Help farmers make better decisions
— Indices that align to philosophies
— Tools make better breeding decisions
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