Using USA-CDCB
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Maximize Your Herd’s
Genetic Progress
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Strategizing for the
Future




“If you don’'t
know where you
are going, you'll

end up
someplace else.”

— Yogi Berra




WWS Genetic Strategy

U.S. Dairy Carbon Footprint — All Products
lotal emission 37 MM 2% of total U.S, GHG emissions

" Sustainability
®Financial, environmental

BSocial License
" Animal welfare

"Precision Agriculture

"Right cows for each
system
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Developing a Genetic
Strategy

®"Do you have the number of heifers you need?

"Are you maximizing the genetic potential of your herd?
" Are you raising too many heifers?

®Can you increase the value of your bull calves?
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GENETICS ARE AN
INVESTMENT

Major returns from one of the smallest
but best investments on the dairy.

WORLD WIDE SIRES



Genetic Selection

®"The future Cow:
BEfficient
"Productive
"l ong lasting

"Healthy — disease
resistance

"Easy to manage

PROFITABLE!
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Building a Genetic Plan

®"Go beyond simply
picking bulls for fertility,
udders, milk, etc..

"Create cows that will be
profitable for a long
time.
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Creating a Genetic Plan

"Evaluate the foundational herd.

®"Consider market dynamics.

"Focus on your goals.

B Select the best males and females for the genetic strategy.

"Implement the plan, track genetic progress and increase
success and profitability.
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Consider Global and
Local Market Dynamics

E 208 Anhydrous Butter Butter Milk Cheddar Lactase RemnetCasein  Skim Milk Whole Milk
vent Milk Fat Powder Powder Powder

20 March 2018

"Milk price trends amo ()@
®Consumer perception

" Specialty products

®Access to market
"Environmental regulations
®"Demand for heifers
"Demand for beef

-8.6% +0.1%

$1887 $3226

SUSTAINABLE
AGRICTULTURE

US Milk (class i1l adj 4.2% fat)
NZ Milk - (Fonterra, adj 4.2% fat & 3.35% prot)
= EU Raw Milk price

EUR/100 kg
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Source : DG AGRI, LTO Nederland
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Herd Management Style
Affects Sire Selection
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Focus on YOUR Goals

=% want to...
" Be more profitable.”
" Improve protein production.”
" ncrease the size of my herd.”
" Decrease the stature of my cows.”
" Reduce my culling rate.”
" Support the next generation.”

"Have confidence in WHY you are doing what you do and
make a plan to meet your goals!
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Genetic Selection for a
Commercial Farm

="Focus on:
= Productive Life
= Milk
" Fertility
= Udder health
*Feet and legs
=Udder cleft
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Developing A Genetic Strategy

Are you maximizing the genetic potential of your herd?

Step 1

Rank animals with:
"WMS
"Parent Average

®Performance

" Genomic Testing
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@ WMS Calori-D Holsteins  93-50-0931 GROUP COMPARISON

— R AL AR AV Holstein Cows & Peds
BLILDIMG A BETTER HEED

T 22 B G2 Gl G2 DIF

PTA Type %194 137  Total females 1043 1112
Udder Composite = 500 151 Average Lact # 000 22
Feet & Leg Composite - 1.19 0.83
Linear Type Traits
Stature 6.34 5.59 INDEX

Strength 5.70 4.98 TPI 2374 12225 149
Body Depth 5.54 | 495 NM$ 628 491 136
Dairy Form 6.05 5.35 CM$ 653 515 139

Rump Angle 482 | 4.80 PRODUCTION
Thurl Width 5.90 5.32 PTA Milk (lbs) 970 767 203
Leq Side View 452 4.4 PTA Fat (lbs) 59 45 14
Leg Rear View 6.24 : 550 PTA Fat % 0.08 0.06 0.02
Foot Angle 6.41 5.55 PTA Protein (lbs) 11 34 8
Fore Udder 7.27 6.30 PTA Protein % 0.04 0.04 0.00

Rear Udder Height 7.88 6.67 MANAGEMENT
Rear Udder Width 7.67 | 6.52 Productive Life 4.6 3.5 1.0
Udder Cleft 6.12 5.54 DPR 1.2 0.8 0.4
Udder Depth 6.80 6.13 SCS 2.61 277 0.16
Front Teat Placement 6.00 5.56 SSB 7.0 7.3 0.3
Rear Teat Placement 5.99 5.52 D5B 4.5 54 0.9
Teat Length 445 4.23
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Average Sire NMS$ by
Lactation

é Net Merit $
WMS
700 665
599
600
527
500
420
400 385
303
300
200
100
0

Lact >=5 Lact =4 Lact =3 Lact =2 Lact =1 Lact =0
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Genetic Impact on Total Performance
2" Lactation

PA 305 ME Daily FCM Days %
0}
Group \mg 7 # A9 liters) Milk (L) (L) Open >°9 Died | oo

Top 469 25 80 40 14404 | 400 41401101) 9 1
27 365 25 79 41 14523 38.2 409 114 23

. 1 30%
3° 296 25 79 42 14581 37.3 382 118 38 3 52%
4

Bottom 169 25 80 42 14295 359 37.7 119 39
Total 100 318

54%

®Cows in the top PA NM$ group have:
" The highest average daily milk and FCM.

" An average of 16 fewer days open than lower groups.

" 16 days * $3.00/day * 80 cows = $3,840 additional profit from cows
in the top group for NM$.

" 77% lower culling rate than the bottom group.
"\Where will the greatest genetic progress come from?
"\Which groups will increase profitability?
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Animal

Traditional Pedigree

Sire

Dam

Sire of Sire

Dam of Sire

Sire of Dam

Dam of Dam

fORLD WIDE SIRES



ife Example

Real L
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Genomic Pedigree

fORLD WIDE SIRES



Real Life Example

MODESTY x PTA
ID MILK NM$
OCD SUPERSIRE 9882 12709 - S
13766 2006 959
13768 1771 941
PTA 13761 1733 955
ID MILK NM$ 13763 1725 906
Sire 1800 957 13771 1660 ' 1045
et
Parent Average 1582 855.5 13770 1491 989
13765 1461 910
13767 1434 953
13772 1205 928
Average of Sons 1633 955
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Genetic Evaluations
and the Genomic
Impact
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Worldwide dairy genotyping

(January 2009)

: Source:
United States and Canada 22,344 “Dairy Cattle Breeders
Have Adopted Genomic

U o ton (Gordon

Netherlands and New Zealand* 6,000 Conference on

titative Geneti

New Zealand and Ireland 4,500 S#O?ré'er?c;mcsegggfjary
2,000

Denmark, Finland, and Sweden 2,000

*Used customized lllumina 50K chip (different markers)

Council on Dairy Cattle Breeding Industry Meeting, Reno, Nevada — February 25, 2019 — Paul Van Raden
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Worldwide livestock genotyping
(January 2019)

Species Countries/Companies Animals

Dairy United States and Canada 3,020,000
France 550,000

Netherlands 465,000
New Zealand 140,000
Germany /85,000

Beef (Angus) United States 550,000
Beef and dairy Ireland 1,500,000

Poultry Aviagen 1,000,000/year
&
WORLD WIDE SIRES

Council on Dairy Cattle Breeding Industry Meeting, Reno, Nevada — February 25, 2019 — Paul Van Raden



Genotyped animals iIn
database by region (2018)
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Top 10 NM$ genotyped Holsteins by country

Country Country NM$ Country NM$ Country NM$
USA 1114 JPN 854 CHE 763 NZL 595
CAN 1040 HUN 850 LAF 124 RUS 955
GBR 1006 ESP 837 ROU 698 NOR 532
NLD 996 ARG 823 SWE 696 SVN 508
DEU 973 POL 799 FIN 684 URY 492

ITA 930 DNK /89 TUR 672 GRC 443
CZE 908 _LUX /80 TWN 656 PKS 443
FRA 904 VNM /80 BRA 652 UKR 384
CHN 879 CHL 776 BLR 615 IDN 333
AUS 864 IRL /65 SAU 615
BEL 858 MEX 763 PRT 614

Council on Dairy Cattle Breeding Industry Meeting, Reno, Nevada — February 25, 2019 — Paul Van Raden
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Formal international
genotype exchanges

Country exchanges with U.S. Breed

Canada All

United Kingdom, Italy Holstein

All Europe via Interbull Brown Swiss

Denmark Jersey

United Kingdom Guernsey

Japan, Switzerland, Germany Holstein

Council on Dairy Cattle Breeding Industry Meeting, Reno, Nevada — February 25, 2019 — Paul Van Raden WORLD WIDE SIRES



New traits and evaluations

" April 2018
®Health Traits for Holsteins (HTHS)

"April 2019
®Genomic predictions for crossbreds
"Earlier first calving age (heifer maturity rate)

"Future: More traits already tested in USDA research
"Individual feed intakes measured for 5,000 cows

"Heat stress: Cows adapted to southern vs. northern climate
"Persistency: Productivity in late vs. peak lactation

®\Vhat next?

Council on Dairy Cattle Breeding Industry Meeting, Reno, Nevada — February 25, 2019 — Paul Van Raden
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Ancestor discovery

"|f true ancestor genotyped,

accuracy of discovery very Correctly

"If reported pedigree wrong,

accuracy of detection also high

"\With lower density chips,

0
accuracy slightly reduced MGGS

"Methods published and used
since 2013 (VanRaden et al.)

Council on Dairy Cattle Breeding Industry Meeting, Reno, Nevada — February 25, 2019 — Paul Van Raden
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https://aipl.arsusda.gov/publish/jds/2013/96_1874.pdf

Discovering pedigrees (parents,
grandparents, etc.)

— Sire —
Calf—
Maternal
—qgrandsire
(MGS) Maternal great-
— — —(grandsire
Dam Maternal (MGGS)
—(granddam —
(MGD)

Council on Dairy Cattle Breeding Industry Meeting, Reno, Nevada — February 25, 2019 — Paul Van Raden
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Genotyping is easy

* DNA source sent to genotyping lab (2018)

Samples
Source (no.) Samples (%)

Council on Dairy Cattle Breeding Industry Meeting, Reno, Nevada — February 25, 2019 — Paul Van Raden
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Generation interval -

N Holstein
BTy .

6 - T Bull sires O Cow sires
1 Bull dams O Cow dams

S

Parent age (years)

2 1 1 1 1 1
1990 1995 2000 2005 2010 2015

Animal birth year

Council on Dairy Cattle Breeding Industry Meeting, Reno, Nevada — February 25, 2019 — Paul Van Raden
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Genetic progress [ ¢

800 - (Holstein)

400 - — Sires
— Cows

N

)

)
1

0O -
-200 -
-400 -
-600 -

_800 1 1 1 1 1 1 1 1
1975 1980 1985 1990 1995 2000 2005 2010 2015

Birth year

Net merit ($)

Council on Dairy Cattle Breeding Industry Meeting, Reno, Nevada — February 25, 2019 — Paul Van Raden
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Predict 50 years of genetic
progress (Cole, 2018)

Trait 50-year progress 2017 mean 2067 mean
Milk (pounds) +9,329 27,055 36,384
Fat (pounds) +531 1,008 1,539
Protein (pounds) +342 825 1,167
Productive life (months) +65 26 91
Body size (pounds) —230 1,500 1,230
Udder composite +2.65 0 2.65
Daughter pregnancy rate (%) +26 29 55
Cow conception rate (%) +42 35 77
Heifer conception rate (%) +21 57 78

‘ =

Council on Dairy Cattle Breeding Industry Meeting, Reno, Nevada — February 25, 2019 — Paul Van Raden

WORLD WIDE SIRES



What’s the best cow we can make?

350-

A “supercow”
constructed
from the best

30

O

N
U
O

}f’ haplotypes in

goo the Holstein

2 150, population

s would have an

100 EBV for NMS of
+$7,515 !

5

O

O

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Chromosome

Council on Dairy Cattle Breeding Industry Meeting, Reno, Nevada — February 25, 2019 — Paul Van Raden WORLD WIDE SIRES



Use All Genetic
Tools Available

Performance Progeny

Animal’s
True

Pedigree Genetic
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Understanding Health
and Wellness Traits

Rebekah Mast
Genetic Director
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mailto:rmast@wwsires.com

What is NM$?

"NM$ is the expected lifetime profitability of a bull's average
daughter as calculated by the USDA-AIPL and published
by CDCB.

"NMS$ is expressed as an economic value which combines
the value of production, health, fertility and type scores.

WORLD WIDE SIRES



What is NM$?

"Every 100 point increase in NM$ justifies an additional genetic
iInvestment of $17.50 per dose of semen.

" This estimate is based on the net return that daughters of a bull will generate in
the average herd.

®The higher the NM$, the greater the expected profit from the bull’'s
daughters.

Dr. Chad Dechow of Penn State University
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NM$ Formula

Health 40.2%
Production 44.4% Production T :
o 44.4% Productive Life 12.1%
Fat 26.8% Livability 1.3%
Protein  16.9% Somatic Cell Score 4%
Milk 0.7% DPR 6.7%
HCR 1.4%
(R 1.6%
Type 15.4% Calving Abilit 4.8%
UC  74% <>
FLC 2.7% o —
BWC -5.3%

https://aipl.arsusda.qgov/reference/nmcalc-2018.htm
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https://aipl.arsusda.gov/reference/nmcalc-2018.htm
https://aipl.arsusda.gov/reference/nmcalc-2018.htm
https://aipl.arsusda.gov/reference/nmcalc-2018.htm

What is HTHS

®"The April, 2018 revision to NM$ included the six CDCB
Health Traits for Holsteins (HTH$).

"6 most common and/or costly diseases.
"Expressed as % above or below breed average.

"Reliabilities range from 45-56%.
"Highest for progeny tested animals.

"The economic values of the health traits are based upon
the direct cost of each health incident and the associated
loss of production.
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CDCB Health Traits

" Hypocalcemia: typically results after calving due to low total blood
calcium levels; also referred to as milk fever.

" Displaced abomasum: enlargement of the abomasum with fluid
and/or gas causes movement to the left or right of the abdominal
cavity and usually requires veterinary intervention.

" Ketosis: build-up of ketone bodies that typically occurs due to
negative energy balance in early lactation.

" Mastitis: infectious disease that causes inflammation of the
mammary gland; one of the most common and costly disease of
dairy cattle.

" Metritis: infection of the endometrium, or lining of uterus, after
calving.

" Retained placenta: retention of fetal membranes more than 24
hours after calving.

*CDCB
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CDCB Health Traits

Average Standard

Disease Direct Cost Resistance | Deviation Heritability
Hypocalcemia $34.00 98.7% +/- 0.4% 205 4_ 0.6%
Displaced 0 0 -1.0 - 0
AbOMasUM $197.00 97.9% +/- 1.0% 11 1.1%
Ketosis $28.00 96.1% +/- 0.9% '1'143‘ 1.2%
Mastitis $75.00 89.8% +/- 1.6% '3'265‘ 3.1%
Metritis $112.00 93.8% +/- 0.9% '1'163‘ 1.4%
Retained 0 ) 0 -2.1 — 0
Placenta $68.00 96.4% +/- 0.8% 13 1.0%
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Correlation Between Health Traits
and Traditional Management Traits

EENGRIET Protein

Hypocalcemia (MFEV) -0.21* -0.10 0.08 -0.02 -0.07 -0.08 -0.01
Displaced abomasum (DA) 0.15 0.40* 0.41* -0.14 0.30* 0.30* 0.12
Ketosis (KETO) 0.20* 0.39* 0.31% -0.25% 0.41* 0.39* 0.19*
Mastitis (MAST) 0.06 0.52* 0.39* -0.68* 0.32* 0.31* 0.10*
Metritis (METR) 0.27* 0.47* 0.33* -0.21* 0.44* 0.45* 0.29*
Retained placenta (RETP) 0.02 0.21* 0.16* -0.13 0.19* 0.19* 0.19*

*Significant at P < 0.05
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HTHS in NM$

®"The weight for each health trait included In
HTHS$ is based on the relative economic
Impact of each disease when compared
with other factors influencing profitability.

Health Traits and Relative Weight (%) in HTH$ and NM$

Trait HTHS$ NM$
Milk Fever (MFEV) @ 0.05
Displaced Abomasum (DA) 23.3 0.54
Ketosis (KETO) 4.7 0.11
Mastitis (MAST) 0.77
Metritis (METR) 26.5 0.62
Retained Placenta (RP) 10.3 0.24
HTHS$ 100 2.3
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Two Influential Sires

Very different sires but both have extremely
desirable traits

/HO12353 BEEMER /HO11169 PETRONE

Excellent frames and udders
Moderate production
Over 7,200 daughters!

Average body size and capacity
Moderate production
Over 14,000 daughters!
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What Productive Life and Livability
Told Us

/HO12353 BEEMER /HO11169 PETRONE

« Left the herd early with above + Lasted a long time in the herd

average death loss with below average death loss
« -1.6 Productive Life « +5.6 Productive Life
« -5.8 Livability « +2.2 Livability

Traditional “wisdom” says BEEMER daughters should last longer... but they do not.
Why Is this?

WORLD WIDE SIRES



What Wellness Traits Show Us

/HO12353 BEEMER /HO11169 PETRONE
WELLNESS TRAITS CDCB ZOETIS WELLNESS TRAITS CDCB ZOETIS
Mastitis /Rel.% 93 72 Mastitis /Rel.% 2.6} 99 [111) 99
Lameness /Rel.% 96 / 67 Lameness /Rel.% 99 / 98
Retained Placenta Retained Placenta

0.3

/Rel.% /78 102/ 72 /ReL.% 0.1/96 100/ 98
Ketosis /Rel.% 0.0/77 107/ 64 Ketosis /Rel.% -0.1/95 99/98
Metritis /Rel.% -0.6 /81 97/57 Metritis /Rel.% 0.7/96 100/ 99
Displaced Displaced
Abomasum -0.1/ 78 ;’ 56 Abomasum 0.2/96 97/ 98
/Rel.% /Rel.%
Hypocalcemia/Milk i i

yp ! / 0.1/ 64 Hypocalcemia/Milk 0.0/ 91
FEUEF Ir'(RE'I. H"IID Fever IHrREI. ﬂ.-"'IID
BEEMER daughters have trouble staying PETRONE daughters stay in the

in the herd because of low disease herd longer because of high

resistance to Mastitis and DA disease resistance to Mastitis

WORLD WIDE SIRES



Outliers

PETRONE is over 2
standard deviations above
average for Mastitis
resistance.

7HO12353 BEEMER
BEEMER is 2 standard
deviations below average
for Mastitis and DA.

88 Zoetis _
Mastitis 2.0 91 Zoetis 2.6 CDCB

CDCB DA 111 Zo_gtis Mastitis
Mastitis

7HO11169 PETRONE

Mastitis

0.4

0.3

0.2
34.1%| 34.1%

30 20 1o v
€ 95% Within
+/-2 SD

10 20 30
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Developing A Genetic Strategy

Do you have the number of heifers you need?

Step 2
Calculate Need

Determine the number of
replacements desired based on
the herd’s future growth plans.




Developing A Genetic Strategy
Are you raising the right heifers?

Step 3
Choose Your Genetics

Select the best bulls to use on
each group of females by using:

= ACustomIndex = NM$

= DWP$ * Elite Sexed
= TP

WORLD WIDE SIRES



Histogram of gNM$ by Dam Lactation Group

Normal

1 1

] Mean 626.8
100 ' ¢ipev 97.84

N 1304

2
Mean 5054
2 StDev 107.2
N 487

3
Mean 4426
StDev 9599

e 0 N 519

:J' &
Mean 689.5

L2 StDev 140.3
N 58

50

100

i
o

Frequency
o

. 50

M 0

100
50
U ——
120 240 360 480 600 720 840 960
GenNM$

Panel variable: DLgrp
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Developing A Genetic Strategy

Can you increase the value of your bull calves?

Step 4
Achieve Your Goals

Implement the strategy and
carefully track fertility to ensure
compliance with Genetic Strategy
goals.




Moving Forward

"Keep accurate records

" Essential for tracking progress and properly ranking
females in the herd.

®Set Genetic Goals
" Determine which cows are most profitable.
" Consider milk market of 5-10 years in the future.

®Select genetics that are in line with herd goals.
" Focus on traits that impact profitability.

"Demonstrate genetic value in financial terms.

WORLD WIDE SIRES



Thank You!
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