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o Welcome to the 2023 Dairy Calf

& Heifer Association Annual
Conference and Trade Show. Themed

“Commitment to Excellence,” this
year’s conference continues to
feature three specialty tracks -

wet calf/weaning, post-weaned/
reproduction, and beef x dairy. Pick
the track that’s most pertinent to
your business or explore a track that

may fit a future business model.
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Calves encounter metabolic
and digestive issues as they experience

stress events or bacterial challenges that often
result in scouring. BlueLite® Replenish™ is the first
oral, liquid, buffered calf electrolyte formulated scouring

for the severely dehydrated calf calfprotocel QRedeﬁning hydration_b
. .. drinking, eating &
%' % producing,

@EIME] 877-466-6455 - CalfProtocols.com e

@techmixglobal g

P
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REGISTRATION

TUESDAY, APRIL 11
6:30 a.m.—6:00 p.m.

WEDNESDAY, APRIL 12
7:00 a.m.—5:00 p.m.

THURSDAY, APRIL 13
7:00 a.m.—1:00 p.m.

TRADE SHOW

The conference trade show will kick off with a
reception Tuesday evening and remain open
throughout the entire conference. Listed below
are the specific trade show activities and breaks.

TUESDAY, APRIL 11
4:30-6:00 p.m. Trade Show Reception

WEDNESDAY, APRIL 12
1:00-1:30 p.m. Trade Show Open
4:45-6:15 p.m. Trade Show Reception

THURSDAY, APRIL 13
9:00-9:55 a.m. Trade Show Open

mn

ERENCE



When customers purchase select products, Zoetis is donating a portion of those
A sales to Folds of Honor, whose scholarships can help change the lives of United

FoLDs of HONOR States Armed Forces families. Learn more at BornOfTheBond.com/FOH

»Dra)alin“ ECdCENEL RTU 0) Draxxin KP E@g
(tulathromycin injection) (Gaion e (tulathromycin and ketoprofen injection) (Cetiotr Crystalie Fiee Aci)

Sterile Suspension

Injectable Solution Sterile Suspension

INJECTABLE SOLUTION

L
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All trademarks are the @ro@érty of Zoetis Services LLC or a related company or a licensor
unless otherwise notel 022 ZoetighServices LLC. All rights reserved. GCA-00653R1

CONFERENCE AGENDA &

TUESDAY, APRIL 11 Bopm

Sponsored by: Dairy Tech, Inc.

Registration opens PRE-CONFERENCE SESSIONS
6:30 a.m.

The genetic fingerprint of efficient feed
OPTIONAL TOURS conversion in beef on dairy cattle
_— 2:00 p.m. ‘ [santi 3
NexGen Dairy Ben Voelz, STgenetics
7:00 a.m. ‘ Meet by registration Sponsored by: STgenetics
Eden Valley, MN

How do we raise better beef crosses starting at the calf?
Sponsored by: Compeer Financial

3:15 p.m. | lsanti 3

University of Minnesota Huntington Bank Stadium Tom Earleywine, Land O’Lakes
and Andrew Boss Laboratory of Meat Science Sponsored by: Purina and Land O'Lakes
8:00 a.m. | Meet by registration
Minneapolis, MN

1:30 p.m. | Tour buses return to hotel

Reception in the Trade Show
4:30-6:00 p.m.

Reunion dinner (must have ticket to attend)
6:15-8:00 p.m. | Isanti 1 & 2

va FirstArrival
Help maintain normal

digestive health and
immune function.

Healthy calves create a more profitable herd. Add First Arrival® Powder
to milk or milk replacer to help support your goal to provide the best for
the heifers that represent the foundation for the future of your herd.

First Arrival® with Encrypt® contains the broadest range of eubiotics and
innovative ingredients, including: Encrypt® (a unique organic acid containing
fiber source), micro-encapsulated probiotics, specialized condensed whey
solubles, egg proteins, essential oils (flavoring), vitamins A, D and E, dried kelp
and psyllium seed husk.

DBC DBC Ag Products

1383 Arcadia Road, Suite 102, Lancaster, PA 17601
Ag Products.

717-509-5724 | www.dbcagproducts.com ©2021 DBC Ag Products
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CAN
YOUR
SAY THAT?

DOES NOT SUPRESS DMI

IMPROVES BODY CONDITION
IMPROVES REPRODUCTION

BACKED BY 30 YEARS OF RESEARCH

ENERGY
BOOSTER

FOR HIGH PERFORMING DAIRY COWS

EnergyBoosterOptions.com

WEDNESDAY, APRIL12

Breakfast-plated
7:00-7:45 a.m.
Sponsored by: Arkion Life Sciences

GENERAL SESSION

The Champion’s Code: Building relationships
through life lessons of integrity and accountability
from the sports world to the business world
8:00-9:30 a.m. | Minnetonka

Ross Bernstein
Sponsored by: Zinpro

Book signing with Ross Bernstein
9:30-9:45 a.m. ‘ Prefunction 3

Ross Bernstein

TRACK OPTIONS - SELECT ONE
9:45-10:45 a.m.

WET CALF/WEANING TRACK

It takes a team: Finding the value in
source farm communications
Isanti 1

Dave Renaud, University of Guelph
POST-WEANED/REPRODUCTION TRACK

Heifer nutrition: Balancing value and cost
Isanti 2
Paul Dyk, GPS Dairy Consulting

BEEF X DAIRY TRACK

Neonatal calf nutrition impact

[santi 3

Jon Robison, JDR Livestock Consulting Management Services
Sponsored by: ABS

Morning break in the trade show
10:45-11:00 a.m.

TRACK OPTIONS - SELECT ONE
11:00 a.m.-12:00 p.m.

WET CALF/WEANING TRACK

It takes a team: Finding the value in
source farm communications
Isanti 1

Dave Renaud, University of Guelph
POST-WEANED/REPRODUCTION TRACK

Heifer nutrition: Balancing value and cost
Isanti 2
Paul Dyk, GPS Dairy Consulting

BEEF X DAIRY TRACK

Neonatal calf nutrition impact

Isanti 3

Jon Robison, JDR Livestock Consulting Management Services
Sponsored by: ABS

Lunch-plated
12:00 p.m. | Minnetonka
Sponsored by: Agri-Plastics

DCHA Annual Business Meeting
12:15 p.m.

Trade Show open
1:00-1:30 p.m.

TRACK OPTIONS - SELECT ONE
1:30-2:30 p.m.

WET CALF/WEANING TRACK

Producer panel: Finding and keeping great employees
Isanti 1

Sarah Daugherty, Zachary Downs

Moderated by Ann Hoskins, Vita Plus

Sponsored by: Vita Plus

DAIRY CALF AND HEIFER ASSOCIATION 2023 ANNUAL CONFERENCE
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POST-WEANED/REPRODUCTION TRACK

' Heifer management: Balancing value and cost
Isanti 2 o
//////. I f ) C h 4 Mike Overton, Zoetis clean-“n II
C a s o I C e Pour-On Insecticidewith IGR
BEEF X DAIRY TRACK
I ot a I C O I o st r u m What traits matter when beef genetics are used on dairies?
[santi 3

Luke Fuerniss, Texas Tech University

BN Whole Colostrum for the Whole Calf Sponsored by: ABS
We are costrum N TRACK OPTIONS - SELECT ONE

2:30-3:30 p.m.
|

WET CALF/WEANING TRACK

Producer panel: Finding and keeping great employees
Isanti 1

*
Sarah Daugherty, Zachary Downs
- AL Enrichment — Moderated by Ann Hoskins, Vita Plus
- \. . Use Day One Sponsored by: Vita Plus
NP

POST-WEANED/REPRODUCTION TRACK

Heifer management: Balancing value and cost

LA . [ Isanti 2
5 L _ ? ( . Mike Overton, Zoetis
\‘ " '.. . .

BEEF X DAIRY TRACK

What traits matter when beef genetics are used on dairies?

Isanti 3 SEND LICE PACKING WITH GLEAN-UP™ Il POUR-ON

Luke Fuerniss, Texas Tech University

Sponsored by: ABS IHSEchclnE WIT“ Iﬁn-

Afternoon Break in the Trade Show Unlike many traditional pour-on products, Clean-Up™ |
3:30-3:45 p.m. kills lice at multiple life stages with a single dose. A single

application controls biting and sucking lice and kills louse

GENERAL SESSION eggs before they're able to hatch.

Where have we been and where are we going? Proactive
conversations around changes in calf care
3:45-4:45 p.m. | Minnetonka

?fl‘-"\_-l'ige 196 P st 7t = | : Dave Kuehnel, Rule of Three Solutions
aii’s Choice Total®

W BOVINE 196G

=5 L T Calf's Choice Tolal | 2. Reception in the Trade Show
ol LS ’ I 2o el
o e - e y - iy - . SCJCL \ . M i 445_615 Pm Clean-Up, Elanco and the diagonal bar logo are trademarks of Elanco
Py £ <k o= (] : ._;; ety e "':H. i % = Sponsored by: Milk Specialties Global or its affiliates. ©2022 Elanco or its affiliates. PM-US-21-1961(2)
Cor¥er . R =
S < i | = | |
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SCAN ME

Good things come in small packages.

EggTek-C for calves - a product of EgCel™ is a proprietary
egg-based technology providing a blanket of targeted

antibodies derived from today's most significant pathogens.

EggTek-C helps to mantain a healthy gut for increased

nutrient intake and reduced inflammation in calves.
Scan the QR code to learn more!

Qf EgCel

www.egceligy.com

The statements and products described on this page have
not been evaluated by the USDA. These products are not
intended to diagnose, treat, cure or prevent disease.

©2023 Arkion Life Sciences, LLC., New Castle, DE. All rights reserved.
EggTek, EgCel and Arkion are registered trademarks of Arkion Life Sciences, LLC. ETKC-0323-03

‘I Arkion
L1rE SCIENCES

1.800.444.2009

Breakfast-plated

Producer panel: Producer perspectives on group housing

Aaron Jones Titterington, Joe Loehr

Moderated by Ben Ekern, Calf-Tel by Hampel

Producer panel: Turning data into dollars: How these
P g
producers make their data work for them

Justin Graham, Kristin Quist
Moderated by Matt Boyle, Zoetis

Beef x Dairy systems panel: What are
your differentiating factors?

Dan Dorn, Jason Goff, Scott McNeley, Lee Leachman
Moderated by Jeff Langemeier, SCCL
Sponsored by: ABS

Morning break in the Trade Show

Sponsored by: Axiota

Producer panel: Producer perspectives on group housing

Aaron Jones Titterington, Joe Loehr

Moderated by Ben Ekern, Calf-Tel by Hampel

Producer panel: Turning data into dollars: How
these producers make their data work for them

Justin Graham, Kristin Quist
Moderated by Matt Boyle, Zoetis

Beef x Dairy systems panel: What are
your differentiating factors?

Dan Dorn, Jason Goff, Scott McNeley, Lee Leachman
Moderated by Jeff Langemeier, SCCL
Sponsored by: ABS

Break

Producer panel: Overcoming challenges
in dynamic dairy climates

Scott Blevins, Katie Grinstead, Kevin Miller
Moderated by Peggy Coffeen, UpLevel Dairy
Sponsored by: Afimilk

**Schedule subject to change™

DAIRY CALF AND HEIFER ASSOCIATION n



2023 TRADE SHOW EXHIBITORS

), _!5 V INTERNATIONAI 4-D AG FASHION ABS GLOBAL ACEPSIS, LLC AGRI-PLASTICS
v‘ ‘ INGREDIENT 4-D AGWORLD BOOTH 211 BOOTH 309, 311 BOOTH 100, 102
. I z A BOOTH 108, 110 Willow Stewart Russ Cavanagh Michelle Beier
CORPO TION Bram DeVries Willow.Stewart(@genusplc.com rcavanagh(@acepsis.com marketing(@agri-plastics.net
elizabeth(@4dagfashion.com 1525 River Rd 9534 Blue Heron Dr 701 East Elm St
16650 Robin Rd DeForest, WI 53532 Middleton, WI 53562 Sidney, NE 69162
Nutritious, Functional and Palatable Ingredients for Calves e O oS B o e0s o
. =i e i

-

v h.nJ

1 of 5 dairy calves in the United States are fed lIC ingredients. P L E \/ E L
Our calf and dairy ingredient product line includes rich sources of milk protein, milk fat and <

lactose for milk replacers and sugar blends for calf starters and lactation feeds.

DAIRY
Find out more about our Dried Cheese MR, PF-34 (specialty protein & fat source), SP-75 y R e s - p O D C A S T
(specialty protein), Solu-E, OptiStrum, Chocolate Candy Feed, Brown Sugar Food Product, B - SEESEC Ao
Dextrose, and a full array of Dairy Protein Powders. Your calves will like us and you will too! V. .o 4 Available on:

Bl 75 Deliver The Best U"'*',i_"fh';;'j — 6 o

Steve Dyer sdyer@iicag.com 618-973-7308 www.iicag.com - .
linkedin.com/company/international-ingredient-corporation . Weekly conversations on

BUSINESS « MANAGEMENT ¢ LEADERSHIP
for dairy farm owners and managers
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What is the

Factor?

SCAN TO FIND OUT!

CALF-TEL

MADE IN USA Est. 1981

There’s a reason you know our name.

For more information visit Calf-Tel.com or call (800) 558-8558

2023 TRADE SHOW EXHIBITORS

ALLTECH, INC.

Jorge Delgado
anna.burnett@alltech.com
3031 Catnip Hill Rd
Nicholasville, KY 40356

859-354-8553

AMERICAN
DAIRYMEN

Gale McKinney

gale(@twinriversmedia.com

1597 3rd Ave NW
Fort Dodge, IA 50501

877-424-4594

ANPARIO PLC

Jacquelyn Thousand
Jacquelyn.Thousand(@anpario.com

2804 Stange Rd
Ames, IA 50010

515-598-6100
EgE

AURORA
PHARMACEUTICAL

Scott Aspengren
saspengren(@aurorapharmaceutical.com
1196 Hwy 3 South

Northfield, MN 55057
507-645-3245

AXIOTA

Kimber Bay
kbay(@axiota.com

2809 E Harmony Rd, #190
Fort Collins, CO 80528
970-492-5924

CALF STARLLC

Melissa Abts

info@calfstar.com

4324 North County Rd P
New Franken, WI 54229

920-680-5976

ErAE
F
Ot

CAMBRIDGE
TECHNOLOGIES

Jessica Chastain
hwilson(@cambridgetechnologies.com
1525 Bioscience Dr

Worthington, MN 56187
877-298-1321

CASPER’S CALF
RANCH, LLC

David Casper
david.casper!O@jcwifi.com

4890 West Lily Creek Rd
Freeport, IL 61032

815-535-7555

COLORADO STATE
UNIVERSITY

Catie Cramer

catie.cramer(@colostate.edu

1171 Campus Delivery
Fort Collins, CO 80523

970-491-6493

DAIRY STAR

Laura Seljan
laura.s(@dairystar.com
522 Sinclair Lewis Ave
Sauk Centre, MN 56378
507-250-2217

DBC AG PRODUCTS

David Mathes

dImathes@danielbaumco.com

1382 Arcadia Rd, Suite 102
Lancaster, PA 17601

717-951-8520

ol

DENKAVIT USA

Carrie Ceh
c.ceh(@denkavit.com

20 Eagle Dr
Auburn, NY 13021

703-268-3334

DAIRY CALF AND HEIFER ASSOCIATION



Lifelong
Health
from Her
to Herd

From calf to cow, insure not only
their future, but your own.

When your goal is to help your herd reach their full
potential, health matters. Diamond V offers a fresh
perspective on animal health. A perspective that
supports gut health, strengthens immunity and,
ultimately, enhances performance.

To get a fresh perspective, visit DiamondV.com/Dairy
Because animal health deserves a healthier approach.

ACTIONS SAY EVERYTHING.

2023 TRADE SHOW EXHIBITORS

DFA ANIMAL
NUTRITION

Rene Lavoie
rlavoie@dfafarmsupplies.com
1405 N. 98th St

Kansas City, KS 66111
315-527-1179

ENDOVAC ANIMAL
HEALTH

Erik Vruwink

abauer(@endovacanimalhealth.com

W 1953 190th Ave
Maiden Rock, W1 54750

715-323-3898

(=] [m]

B

FERA DIAGNOSTICS
AND BIOLOGICALS

Rodrigo Bicalho

marcela@feraah.com

5900 Matrix Dr
College Station, TX 77845

979-213-6470

EEHE
%
G}:5.2¥

FOERSTER-
TECHNIK N.A

Jan Ziemerink
jan.ziemerink@foerster-technik.com
56 Yates Ave

Cambridge, ON NTPOA3

Canada

519-239-9756

GENOVA LABS, LLC

Melanie Huhta

melanie(@genovalabs.com

36 South 9th St
Minneapolis, MN 55402

612-242-7865

(=185
HAMPEL

Tyler Bell
tylerbell@hampelcorp.com
W194N11551 McCormick Dr
Germantown, W1 53022
262-509-3012

HOARD’S DAIRYMAN

Jane Griswold

Jjgriswold@hoards.com

28 W. Milwaukee Ave
PO Box 801
Fort Atkinson, WI 53538

920-563-4822

Opzal0

E#7EA
HUBBARD FEEDS

Lori Stevermer

lori.stevermer(@hubbardfeeds.com

111W Cherry St, Suite 500
Mankato, MN 56001
507-420-7213

(=] -2 [

F) r

e
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IMMUCELL
CORPORATION

Kathy Becher

kbecher@immucell.com

56 Evergreen Dr
Portland, ME 04103

800-466-8235

[OR=A0|
i
e

JDJSOLUTIONS
(PEACH TEATS)

Jackie Todd

Jjackiet(@agri-sales.com

5983 USRTE N
Homer, NY 13077

320-339-6322

et I

KEY AG
DISTRIBUTORS

Jerre Fender

fender(@keyag.com

4525 East 3425 N
Murtaugh, ID 83344

208-432-6602
[=]gfts (=]
I :

KUNAFIN ‘THE
INSECTARY’

Blaine Junfin

cristina@kunafin.com

PO Box 190
Quemado, TX 78877

830-757-1181
Er4E
s
G2
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2023 TRADE SHOW EXHIBITORS

LAND O’LAKES
BOOTH 206

Bonnie Brantmeier
blbrantmeier(@landolakes.com

W3826 Crosstown Rd
Hilbert, WI 54129

920-740-0015

mEE
sl

LAWLEYS INC MB

BOOTH 214, 216 NUTRITIONAL
Casey Lawley SCIENCES
casey(@lawleys.com BOOTH 210

PO Box 31447
Stockton, CA 95213

209-988-2484

James Knevelbaard

james@mbfeeds.com

420 Florida Ave SW
Orange City, IA 51041

550-977-6656
[=]EY:[=]

I
Fh
=]ty

ST Dairy Call Center 1844 828-7849

7]y OO A \Q O3

Dairy@STgen.com

MICROBASICS
LLC
BOOTH 112, 114

Mark Kane-Berman

markkb(@microbasics.com

2802 Flintrock Trace St, 363
Austin, TX 78738

858-756-9447

MIDWEST
DAIRY
SOLUTIONSLLC
BOOTH 316, 318
Denise Sutton

denise(@

midwestdairysolutions.net

607 SD-11
Alcester, SD 57001

715-323-2223

Ultra

The most innovative
gender-sorting semen
technology

stgen.com | ©f O dJ Y O
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2023 TRADE SHOW EXHIBITORS

MIDWEST MILK
PRODUCTS
BOOTH 105

Bernie Moe
bernie(@midwestmilk.com

15 Stonehill Rd
Oswego, IL 60543

630-554-0410

NATIONAL
CATTLEMEN'’S BEEF
ASSOCIATION
BOOTH 312

Emma Mulvaney
emulvaney(@beef.org

9110 East Nichols Ave, #300
Centennial, CO 80112

303-850-3369

NEOGEN
BOOTH 115
Matthew Kutz
mkutz(@neogen.com

4131 N 48th St
Lincoln, NE 68504

402-435-0665

NORBROOK INC
BOOTH 218

Lakyn Lind
llind@norbrookinc.com

9733 Loriet Blvd
Lenexa, KS 66219

507-429-6675
(=125 =]
ke

e ot
O e

SELECT SIRES, INC.
BOOTH 310

Jill Strangstalien
jstrangstalien(@selectsires.com

100 Majestic Dr, Suite 500
Westby, WI 54667

608-778-1491

SIMPLOT ANIMAL
SCIENCES
BOOTH 120

Jeremy Howard

Jjeremy.howard(@simplot.com

2405 Brogan Rd
Emmett, ID 83617-9717

208-477-4074

STGENETICS
BOOTH 204

Amber Dammen Buol
amber.dammen(@stgen.com

8137 Forsythia St, Suite 100
Middleton, WI 53562

608-214-4655

STRAUSS FEEDS
BOOTH 304

Daniel Catherman

catherman(@straussfeeds.com

W7507 Provimi Rd
Watertown, WI 53098

920-261-7882
ElmEE
o

I:" &

[=]E!

TECHMIX, LLC

BOOTH 203

Tami Fasching
Tamifasching@TechmixGlobal.com

740 Bowman St
Stewart, MN 55350

877-466-6455

[=]:753% m]

= :
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THE COBURN
COMPANY INC.
BOOTH 116, 118
Eric Baehler
ericbaehler(@coburn.com

1170 Universal Blvd
Whitewater, WI 53190

262-473-0320

UDDERTECH INC.
BOOTH 305, 307
Dana Casto
dana@uddertechinc.com

2520 151st Ct W
Rosemount, MN 55068

952-461-2894

VAXXINOVA
BOOTH 104

Scott Shane
scott.shane(@vaxxinova.com

E9536 County Rd N
Colfax, WI 54730

715-933-0176

ol
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EXHIBITION HALL MAP

EXHIBITORS
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4-D Ag Fashion 4-D
Ag World

ABS Global

Acepsis, LLC
Agri-Plastics

Alltech, Inc.

American Dairymen
Anpario Plc

Aurora Pharmaceutical
Axiota

Calf Star LLC
Cambridge Technologies
Casper's Calf Ranch, LLC
Colorado State University
Dairy Star

DBC Ag Products

308
17

205

109, 111

106
317, 319
313,315
320
215
306
212
208
207
206

214, 216

Denkavit USA
DFA Animal Nutrition
ENDOVAC Animal Health

FERA Diagnostics and

Biologicals
Foerster-Technik N.A
Genova Labs, LLC
Hampel

Hoard’s Dairyman
Hubbard Feeds
ImmuCell Corporation
JDJ Solutions (Peach Teats)
Key Ag Distributors
Kunafin ‘The Insectary’
Land O’Lakes

Lawleys Inc

210
12, 114
316, 318

105

312

15

218

310

120

204
304
203

116, 118
305,307

104

M B Nutritional Sciences
Microbasics LLC

Midwest Dairy Solutions LLC
Midwest Milk Products

National Cattlemen's

Beef Association
NEOGEN

Norbrook Inc

Select Sires, Inc.

Simplot Animal Sciences
STgenetics

Strauss Feeds

TechMix, LLC

The Coburn Company Inc.
Udder Tech Inc.

Vaxxinova
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Where have we been and where are we going?
Proactive conversations around
changes in calf care ......cocoeevercernernsrnsiiersnennnnnnn 23

It takes a team: Finding the value in source
dairy farm communication .........ceeuveuvereeeeernennens 25

22 DAIRY CALF AND HEIFER ASSOCIATION 2023 ANNUAL CONFERENCE

PROCEEDINGS

Heifer management: Balancing value and cost... 26

Neonatal calf development and nutrition

What traits matter when beef genetics
are used on dairies?

Where have we been and where are we going?
Proactive conversations around changes in calf care

Dave Kuehnel, Rule of Three Solutions, LLC

My first experience with calves was in 1972 when our family moved to an
80-acre farm in southern Manitowoc County, Wisconsin. | was 13 years old.
With a desire to become calf raisers, our family immediately went to work
and stripped the inside of a 40 x 80 stanchion barn built about a century
earlier and outfitted it with a milk replacer mixing kitchen, 132 individual
stalls and the ventilation needed for a modern calf barn of 1972. We were
helped and trained by mentors from Provimi Veal. Over the next few years,
we added a barn for an additional 216 calves. | started working for two dairy
producers up the road; they taught me how to milk cows, drive tractors

and cut, chop and bale hay. | also worked in several “new” calf setups that
turned out to be horrible environments for calf raising. Live and learn.... That
statement alone is a good lesson.

Looking back on where we've come from as an industry the past 50 years,
and where the next generation of people and technology may lead us in the
years ahead, | had to organize my thinking into chunks to encapsulate what
really are mind-bending changes. More than 25 years ago, | found myself
telling people, especially young people, that it was really an incredible time
to be a young life scientist. That statement holds true to this day and has
picked up steam. Here are the core areas in which I've witnessed significant

breakthroughs.

Nutrition and feeding

As an industry, we may have finally reached the end of the starvation diet as
standard practice. It took us a while to learn as an industry. Good riddance,
as well, to the use of soy flour in young calves. I've been witness to some
really awful early autofeeder installations and watched the evolution through
to acidified milk to well-managed autofeeders. Nationwide, the herd replacer
milk replacer business has roughly doubled in volume over the past 10 to 12
years, in large part due to higher solids feeding. Pelleted starters still vie for
pail space up against greatly improved texturized starters and homemade
starters. In general, the whole starter world has much more thought and
nutrition science applied today. There has been a significant recognition of
greater protein needs in both liquid phase and early starters, in response

to energy contribution being fed. Today’s calves are incredible growing
machines when fed well.

The industry has benefited from the development of modern milk ingredient
substitutes — animal plasma, hydrolyzed wheat and carbohydrates, like
dextrose and pre-gelatinized starch. The liquid phase of the calf’s life

cycle is viewed more as a diet, not just a liquid, balancing protein, fat and
supplementing whole milk to adjust solids. We now know that fetal and

early life nutrition will trigger stem cell programming. There is an epigenetic
impact of early growth and nutrition, expressing itself in ways that we are
barely understanding today. Research from around the world now supports

the concept that early growth foreshadows adult performance and longevity.
Inclusion of probiotics and other supplements and functional proteins are
replacing broad-spectrum antibiotics worldwide. Many have successfully
replaced animal fats in milk replacers with palm and coconut oils, opening

up the confidence that dietary fats will be formulated as we do in other
species, by fatty acid, not by ingredient per se. Some people and groups are
still thinking in terms of volumes fed, not nutrients, for the milk phase and
weaned calf.

Calf and heifer management

There will probably always be disagreement on open pails vs. nipple bottles,
gang feeding, paired feeding or individual pens. But at least were evaluating
these while using standard operating procedures (SOP) developed with
careful thought and consultation with calf-focused experts. We have
witnessed the development and evolution of highly functional apps, which
replaced bygone magnetic barn calendar breeding wheels. Producers of

all sizes are administering measured amounts of pre-tested, pasteurized
colostrum, rather than allowing “free-choice” access to a cow while tied
between stanchions with a piece of baler twine. Targeted hay feeding and
focus on rumen development (and now the entire gut microbiome) as

a part of the animal’s development has been driven by the recognition

that there are biochemical and metabolic signals being sent based on diet
management. More and more producers are viewing calf and heifer growth
as an investment to be managed, rather than a pure expense to be squeezed.
Radio frequency identification (RFID) tags, and all their related uses for
feeding, sorting, pen locating, lifetime records management and interstate
tracking, have swept through the dairy industry. Fractionation (of milk and
whey products, even colostrum) and membrane technologies have and will
continue to offer concentrated materials of higher and more specific use in
human and animal nutrition.

Health and welfare

Animal welfare, sustainability and environmental impact considerations have
now become integral in best practice development. If we are willing to look
into reports of animal abuse, have we really figured out how to manage and
monitor to prevent future animal welfare debacles?

The movement toward reduced- and then antibiotic-free production, driven
by advances in essential oils, plant extracts, herbs, etc., will only accelerate
and drive industry change.

Colostrum has moved into highly valued status, including the advent of
A/B/C/D rating for immunoglobulin (Ig) G content, rather than pass/
fail, and we now enjoy the ability to supplement mediocre colostrum with
multiple product options. Research is looking into potential benefits of
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feeding transition milk for several days, aiding in developing the calf gut

and immune system. There is an entire new industry developing around
colostrum fractionation, component extraction and formulation of effective
colostrum replacers, which will support Ig-deficient calves and supply a
human benefit at the same time.

Labor, people and industry
Heifer growers organized to offer industry SOPs. Hats off to the Dairy Calf

& Heifer Association and its founders! The interest and inertia surrounding
the calf and heifer industry has supported the birth and growth of specialized
and now certified growers for calves and heifers, along with an entire

new category of nutritionists, veterinarians, consultants, salespeople and
caregivers focused entirely on replacement animal husbandry, with a high
percentage of women in every role. Dairy overall has seen tremendous
growth in the use of consultants for every facet of the operation ~ from
financial analysis to ventilation design to manure (nutrient) management.
There is increased emphasis by universities and feed companies in calves and
heifers, but some fear that interest and investment by industry in university
research will be threatened in the future.

Labor changes have and are taking place in concert with consolidation. The
proverbial “hired man” is now rarely a middle or high school student from a
neighboring farm like | was. Now a whole crew of Latinos fill those positions,
with the most bilingual individuals holding the best-paid positions. Most
calves today are fed either by immigrants or Amish families. The exodus of
“locals” from small/rural towns across America has brought many changes

PUT GREATIN,

both on the farm and for communities. Labor availability is a huge and
growing issue and will drive automation in many facets of our business. It also
requires language and cultural skills that producers may need to develop.

The entire global animal milk replacer industry has converted from surplus
(government-subsidized) skim milk to a whey- and whey fraction-based
industry. The net improvement in ingredient quality has spurred competition
for dairy powders from a growing high-value diet drink and nutraceutical
industry. Exports are now about 20% of U.S. dairy production; picture that
every fifth cow’s production is not staying in the United States. What would
we do if global conflict or supply chain disruption were so great as to tear

that flow to pieces?

Genetics

The recent phenomenon of crossing beef bulls on dairy females has caused
an increase in the value of bull calves that is nothing short of revolutionary.
The practice has resulted in a quick income contribution of $200 to $300
more per cow per year, all from changing a semen straw from Holstein to
Angus. Once a rarity, the use of sexed semen has dramatically increased the
genetic improvement velocity of heifers. The dairy industry is enjoying huge
advances in milk component yield due to genomic testing.

The changes I've witnessed in my 50 years of industry experience have been
exciting, challenging and extremely encouraging. Our industry continues to
develop enormous opportunities for individuals who are dedicated, inquisitive
and open to new ways of improving the health and welfare of calves.
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It takes a team: Finding the value in source

dairy farm communication
David Renaud, University of Guelph

There are many challenges associated with raising surplus dairy calves. To
overcome these challenges, management at the calf raiser is important;
however, the quality of calves entering the facility is critical. Several studies
have identified that calves entering a facility with low body weight, diarrhea,
an infected umbilicus and other indicators of disease are at high risk for
disease and mortality, but also poorer growth. The number of high-risk
calves coming from different source dairy farms varies, suggesting that
management on the dairy farm matters. Indeed, colostrum management,
type of bedding provided and quality of calving supervision at source dairy
farms, as well as the herd veterinarian’s interest in calf health, have been
associated with the rate of mortality of source dairy farm calves at the calf
raiser.

To motivate change on source dairy farms, there are several considerations.
First, the calf buyer is often considered by dairy farmers to be an important
source of feedback on the calves and therefore could use their role as a
source of motivation. The use of benchmarking has also been explored and
found to motivate dairy producers, especially when a price premium is paid
for high-quality calves. Working as a team, the calf raiser and dairy farmer
can strive to improve economic gains on both sides while improving calf
health, welfare and growth.
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Heifer management: Balancing value and cost

Michael W. Overton, Zoetis

Dairy replacement heifers represent one of the largest sources of cost
related to dairy production, but this is not the full story. As the future of
the dairy, well-grown, high-quality heifers also represent a huge source of
value. Here, high quality refers to heifers that have high genetic potential,
are grown such that just after first calving at 22-24 months of age, they are
82-85% of projected mature weight and do not have lingering health issues
that may negatively impact future productivity. Unfortunately, excessive
attention placed on cost reduction during the raising period and ignoring the
future lost opportunity potential associated with low-quality, poorly grown
heifers is far too common in our industry.

The production of high-quality heifers begins with reproductive management
in the existing females. First, one needs to estimate how many heifers

should be produced to meet ongoing replacement needs and this starts with
projecting future replacement rates for the lactating herd over the next 2-3
years. Commonly, this is done by evaluation of recent years and adding in a
little wiggle room. For example, if the historical replacement risk has been
36% for the past 2-3 years, a reasonable target would be to produce enough
heifers to support 39-40% replacement potential. In the case of a 1,000~
cow herd, this means that 360 animals leave every year, but one should
produce enough replacements to allow up to 390-400 cows to be replaced.
Producing excess animals above replacement needs is costly but not having
enough animals to replace animals that need to be replaced is likely more
costly. Another key piece is the heifer completion risk. If a herd needs 400
replacements and the completion risk is 82%, then 488 live-born heifers
need to be produced. This extra cushion is important since past performance
does not necessarily describe future performance and does not account for
umexpected economic or management issues that may arise.

The next step is to carefully select the females to produce these
replacements. Using sexed semen in all virgin heifers and some first-
lactation animals seems reasonable but does not yield the best genetic
progress. There are some older cows already in the herd with better genetics
than some of the lower-end virgin heifers. The best approach to optimize
genetic gain is to evaluate the animals and then use the best animals to
produce the next generation.

Once the heifers are born, feeding and managing them to produce to their
genetic potential is critical. The early life period (birth to 3-4 months of
age) represents the best, most efficient time for lean tissue gain. The growth
curve for height is curvilinear with the fastest gains occurring early in life
and through breeding, at which time the growth in frame slows. On the
other hand, weight gain is much more linear. With this in mind, it is critical
to monitor the growth at different stages to maintain optimal performance.
One approach would be to capture both height and weight at a variety of
key stages, including birth, weaning, 4-5 months, 12 months (or just prior

to breeding) and calving. For most farms, measuring these data at the time
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animals are moved is easiest. These data points provide important feedback
at key phases of heifer management and development. Combining growth
performance with genetic predictions for body size composite (gBDC),
health and productivity should yield the best results and help protect against
the creation of bigger lactating cows over time, which often results when
focusing exclusively on growth rates and weight targets. Adding adult cow
weights at the time of calving for lactations one through four can also
provide good information to help evaluate milk production potential and
trends over time.

A statement often repeated is: “you can grow them before they calve or
you can grow them after they calve.” Managers should strive to have heifers
reach 95% of mature height and 82-85% of expected mature body weight
(MBW) just after calving to reach their production potential in the first
lactation. Heifers that are undersized at calving (less than 85% of targeted
weight) will partition a greater percent of nutrient toward growth and away
from production compared to well-grown heifers.

To illustrate the relationship between differences in actual vs. targeted weight
at first calving and subsequent 305-day milk production, data from birth
through three lactations were obtained for all animals born during 2015 to
early 2019 on a single Holstein dairy. Animals calved at least once and had
body weights recorded at the time of calving. Additionally, all animals had
genomic outcomes and milk production data. From an initial population of
3,333 heifers that calved for the first time in 2017 through 2020, 1,751
entered their third lactation and had body weight recorded after calving.
Since no true MBWSs and no weights at the start of the fourth lactation were
available, adjustments were made to the third lactation weights to estimate
expected MBW. Cows were assumed to add an additional net gain of 2% in
body weight from the start of the third lactation until maturity.

The estimated MBW were regressed against gBDC, resulting in the following
equation: MBW (pounds) = 1,768 + 80.2"BDC. Using this derived equation,
a predicted MBW (pMBW) was created for each animal that calved at least
once. The product of 0.85 and pMBW was used as the targeted weight at
first calving. Subtracting targeted weight from the actual weight resulted

in the first lactation weight difference (L1 Wt Diff). From this L1 Wt Diff,
three groups were created representing “Light” animals at calving (L1 Wt Diff
= -400 to -75 pounds, n=2,549), “Targeted” animals (-74 to 75 pounds,
n=631) or “Heavy” (76 to 300 pounds, n=163). Linear mixed models were
used to evaluate 305-day milk within the group, using genomic milk, days

in milk (DIM), DIM”2, age at first calving, and age at first calving™2 as fixed

effects, and month and year of calving as random effects.

In the Light group, each additional pound closer to the targeted weight at
first calving was associated with 7.4 pounds more 305-day milk in lactation
one (p<-0.01) and 2.6 pounds more in lactation two (p<0.01). There were

no significant effects of L1 Wt Diff in the Targeted or Heavy Groups for first
lactation (p=0.38 and p=0.47), or second lactation (p=0.44 and p=0.82).

Next, the likelihood of achieving pregnancy (through 250 DIM) was
evaluated using Cox Proportional Hazards models with Year and Month

of First Calving, Age at First Calving, Age at First Calving squared, and
genomic Cow Conception Rate (gCCR) as explanatory variables. There was
no difference in the timing or likelihood of pregnancy across the three weight
groups.

Similarly, a Cox model with Year and Month of First Calving, Age at First
Calving, Age at First Calving squared, and Dairy Wellness Profit Index
(DWP$) as explanatory variables were used to evaluate the risk of being
removed (sold or died through 450 DIM). Animals in the Light group had

a 1.7X'and 1.9X higher risk of removal compared with Targeted and Heavy
groups, respectively (p<0.01). However, when 305-day milk was considered
as an explanatory variable in the model, there was a non-significant change
in results. Now, the Heavy group was 1.3X more likely to be removed than
either the Light (p=0.23) or Targeted group (p=0.26). Similarly, when Age
at First Calving was removed, animals calving in the Heavy group were nearly
twice as likely to be culled.

These changes in the model outcomes illustrate a couple of key take-home

points:

» The primary driver for early culling was not weight group, per se, but
rather the milk production differences that resulted from calving at a
lighter weight than targeted.

+ When adjustment for Age at First Calving was removed and 305-day milk
remained, older heifers had a significantly higher risk of being culled.

Achieving the proper amount of growth prior to calving is one critical factor
for first lactation animals to reach their genetic potential for milk production
in first and second lactation. Animals that calve in at a lighter than desired
weight produce less milk and this is likely due to the extra growth demands
that divert nutrients away from production and toward growth. Older animals
at calving often appear to produce more milk but much of this difference

is likely due to lower growth demands in first lactation and the higher feed
intake associated with a larger body mass. However, this extra milk comes

at a cost, as feed costs are higher due to more days on feed as a heifer, and
there’s a higher risk of removal during the first lactation. Overall, this project
demonstrates that failure to adequately grow heifers prior to calving limits
their production potential in first and second lactations, and represents a
large lost economic opportunity.
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Neonatal calf development and nutrition

Jon D. Robison, JDR Livestock Management Services, Inc.

The newborn calf’s digestive tract is immature in the sense that it is not yet
functional as defined by the physiological makeup of a mature bovine animal.
Itis, however, relatively mature in terms of its ability to use milk as a primary
nutrient source. As a mammal, the newborn calf is highly reliant upon milk
as its primary nutrient source. This dependence exists until such time as the
digestive tract morphology and functionality sufficiently develops to allow for
intake, digestion and fermentation, and absorption of nutrients derived from
solid food sources to occur. The following progression puts into perspective
the significant developmental changes that occur in a young calf’s life to
efficiently function as an adult bovine. At birth, it must adapt to a vastly new
environment loaded with pathogens and initiate a functional digestive tract,
including digestion and absorption of nutrients from a milk source, rather
than receiving them via umbilical transfer. It must then undergo transitioning
from a pre-ruminant digestive tract to a fully functional mature ruminant
digestive tract. Under most normal circumstances, these changes will occur.
However, it is the rate and magnitude to which these physiologically critical
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processes occur that significantly influence the calf’s lifelong ability to realize
its full genetic expression.

Calf growth and development often become melded together as if they

are the same. In reality, growth is a function of development - positive or
negative. Growth occurs as tissues develop, with positive growth associated
with an increase in cell numbers and/or size. Typically, growth is measured in
terms of weight or structural size changes and does not necessarily account
for optimal tissue development. Growth of some tissues may impede the
development of others. Typically, development occurs in phases from
conception through maturity and is more highly regulated than growth.
Development is the differentiation and maturation of cellular tissues capable
of expressing the calf’s genetic potential. It is often difficult to measure as

it is occurring and may only be qualified and quantified during productive
functions of the tissue measured.

Colostrogenesis begins approximately three to four weeks prior to
parturition and is the process by which colostrum is formed in the mammary
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tissue. During this short period of time, mammary gland receptor sites are
activated and transport portals are opened to allow for immunoglobulins,
hormones, growth factors and other biologically active compounds found
in blood to enter into the lumen of the mammary tissue unaltered. Within
two days of parturition, there is a significant shift in hormonal balance and
permeability of the mammary tissue, which blocks much of these transport
mechanisms from continuing and allows for the synthesis of nutrients
within mammary cells and their ultimate secretion into the lumen of the
mammary gland. In a very general sense, colostrogenesis is an accumulation
of non-nutrient compounds collected from maternal blood and nutrients
synthesized and released from the mammary tissue.

Colostrum, as harvested immediately post-partumn, is an excellent source of
nutrients to the neonatal calf, containing quality proteins (essential amino
acids), fats (essential fatty acids), minerals and vitamins. Non-nutrient
components of colostrum include immunoglobulins (primarily IgG1),
lactocytes, erythrocytes, leukocytes, growth hormone, prolactin, insulin,
glucagon, IGF binding proteins, releasing factors, lactoferrin, transferrin and
oligosaccharides. The nutrient and non-nutrient composition of colostrum
changes with each succeeding removal from the mammary gland. Generally,
the “colostrum to normal whole milk” transition harvested from the
mammary gland is completed within the first six milkings post-partum. Thus,
there is a volume of transitional milk produced and harvested, which contains
a varied composition of milk nutrients and non-nutrient compounds that are
beneficial to the newborn calf.

Colostrum has long been recognized as being essential in facilitating

passive immunization in the newborn calf. The establishment of a pool of
circulating, passively acquired immunoglobulin (Ig) provides the immune
protection necessary to assist the calf through its early stages of growth

and development. Serum Ig concentration, measured shortly after birth,

was an important source of variation for mature equivalent milk and fat
production in the first lactation. Colostrum is the first extrauterine source of

nutrients and a temporary immunization delivery system to the newborn calf;

therefore, it has a long-lasting impact throughout life. However, in more
recent years, the entirety of colostral content has been determined to be of
great significance in the performance of calves throughout their lives. These
colostral effects have been widely recognized in animal science as reflected
in the large amount of colostrum research conducted since the 1970s.
Colostrum intake, with its nutrient and non-nutrient components, exerts
marked effects on gastrointestinal development and function. Furthermore,
there are important transient and long-lasting systemic effects on nutritional
status, metabolism and various endocrine systems due to intake of nutrient
and non-nutrient colostral components that contribute to survival in the
stressful postnatal period. Small intestine villus circumferences and heights,
and the rate of epithelial cell proliferation were higher in colostrum extract-
fed calves versus controls. In addition to nutrients, the interactions between
biologically active compounds in colostrum and the enterocyte lining of

the calf’s digestive tract are significant in promoting the establishment of
intestinal digestion and absorption. Species differences in concentration
and presence of some non-nutrient compounds have also been noted.

This would suggest at least some level of species specificity with regard to
colostrum impact on neonatal tissues.

Colostrum-derived non-nutrient compounds are significant effectors of
gastrointestinal tract functions, including microbial populations, development
of cellular proliferation, migration, differentiation and apoptosis, protein
synthesis and degradation, digestion, absorption, motility and immune
function within and outside of the gastrointestinal tract. They further
influence metabolism and endocrine systems, as well as vascular tone and
hemostasis. It is apparent that the effects of colostrum and, by extension,
transitional milk are significant in newborn calf growth and development.
The specific nature of colostral compounds and their effects on tissues

and functionality are too important to ignore. It is significant to note that
decades of attention have been given to the importance of the timely
delivery of quality colostrum in sufficient quantities to yield positive results
in newborn calves. However, the industry has failed to provide adequate
support during the very important transitional phase of colostrum to whole
milk or milk substitute diets. It would appear as though concern for cost has
displaced the natural physiological requirement for transition. What cost is
incurred from not allowing tissues to optimally develop and function? Do
these early omissions lead to higher incidences of morbidity and mortality,
and more long term to diminished genetic expression?

Natural whole bovine milk is the optimal nutrient package for rearing
newborn calves. As such, it should be held as the standard in comparing
alternative milk feeding programs. Whole bovine milk contains approximately
26.83% protein, 27.64% fat, 39.84% carbohydrate and 5.69% minerals on
a1007% dry basis. Milk content varies relative to breed, diet, environment
and stage of lactation. It is also important to note that milk harvested from
stressed or infected cows can be altered significantly.

The protein fraction of whole milk is made up of two major types: casein
(82%) and whey or serum (18%). Proteins in milk contain all 22 amino acids.
The casein fraction contains phosphorus and forms structures known as
micelles, which are held together with calcium phosphate bridges on the
inside and casein on the outside, which help stabilize the micelle in solution.
Caseins will generally coagulate at a pH of 4.6, whereas whey proteins
remain in solution. Neither caseins nor whey proteins are degraded with
normal, controlled pasteurization of high-temperature, short-time (HTST)
methods. However, both can be sensitive to abnormally high temperatures
over longer time.

There are more than 400 fatty acids found in milkfat. It is the most complex
of edible fats. However, there are about 15 to 20 fatty acids comprising
approximately 90% of the fat in milk. Approximately 65% of the fatty acids
in milk are saturated, 30% monounsaturated and 5% polyunsaturated. Fat in
milk is primarily in the form of triglycerides. Milk fats are typically unaltered
with normal HTST pasteurization.

The primary carbohydrate in milk is the disaccharide, lactose (glucose +
galactose). It exists in the form of two anomers, a and 3, which convert
back and forth with each other. Lactose is not affected by normal HTST
treatment. However, lactose is involved in binding with proteins — creating a
browning color, undesirable flavor and decreased availability of the essential
amino acid lysine. This reaction, known as the Maillard reaction, is due to
exposure to high heat.
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Bovine milk contains many water-soluble vitamins: thiamin (B1), riboflavin
(B2), niacin (B3), pantothenic acid (BS), pyridoxine (B6) and cobalamin
(B12), as well as C and folacin. It also contains the fat-soluble vitamins A and
D, and small amounts of vitamins E and K.

The normal minerals in bovine milk include calcium, magnesium, phosphorus,
potassium, selenium and zinc, with small amounts of copper, iron,
manganese and sodium. The portion of minerals in milk is somewhat small —
at 5.69% - and is relatively consistent, except in milk from mastitis-affected
cows.

The primary nutritional focus of a successful neonatal calf program

should be on establishing a dietary regime capable of sustaining optimal
growth and development. The nutritional inputs must reflect the quality of
nutrients necessary to sustain maintenance and growth, and development
requirements for energy, protein, vitamins, minerals and water. To attain
optimal performance and productivity, this diet must be palatable and

supply these nutrients at levels parallel to the calf’s growth and development
potential. Attention must be given to addressing the nutrient intake profile
capable of supporting reduced inflammatory reactions, optimal digestion
and absorption, enhancement of a vibrant digestive tract microbiome and
stimulation of optimal gastrointestinal tract tissue development required

for the transitioning pre-ruminant to ruminant. The calf-rearing industry

has somewhat successfully invested heavily in strategies designed to keep
calves alive and moderately protected against stressors and pathogenic
organisms. However, the very foundation for maintaining optimal growth and
development — nutrition - has been significantly reduced in its importance
and attention. It is not uncommon to hear calf diet discussions centered on
solids intake with minimal regard to actual nutrient content. Another primary
focus seems to be what protein and fat percentages are fed versus what is
the type of each nutrient fed and in what amounts. Water intake discussions
are often minimalized and yet water is undeniably an essential nutrient.
Economics of calf rearing are always of major concern and justifiably so.
However, the determination of economic viability should be questioned. For
example, what is the cost of growing and developing a calf with compromised
ability for full genetic expression? The calf-rearing industry has a more
complete understanding of the genetic, physiological and environmental
aspects of successful calf raising than previously known. It is incumbent upon
the industry to use this understanding to facilitate the optimal growth and
development of newborn calves through to their intended purpose.

References available upon request.

What traits matter when beef genetics are used on dairies?

Luke Fuerniss, Texas Tech University

Beef x dairy production system

The obvious goal of breeding dairy cows with beef semen is to improve the
value of the resulting terminal calves. Beef semen generally adds value to
feeder calves born to dairy cows (Cabrera, 2022; McCabe et al., 2022).
Nonetheless, much variation exists between the quality of beef sires used
on dairies, and, consequently, the true system-wide value of the resulting
calves. Beef x dairy calves are expected to grow more efficiently, show
improved muscularity and increase carcass yield compared with straightbred
dairy cattle. However, calf value can be quickly offset by poor reproductive
and lactation performance of the dairy cow if caused by low-quality semen
or dystocia. Dairy producers have many options to source beef genetics, but
decisions can be simplified by balancing necessities of keeping dairy cows in
production with endpoint value of beef calves.

Overview of breeds

Crossbreeding beef and dairy cattle enables matching complementary breed
strengths. Beef x dairy calves are preferrable to contemporaries with all
dairy genetics for converting feed to carcass weight, improving muscling and
decreasing internal fat (Dolezal et al., 1993; Kauffman et al., 1976; Nour et
al., 1983b, 1983a; Taylor and Murray, 1991). Breed type alone isn’t precise
enough to optimize selection of terminal sire genetics. Jersey genetics as
compared to Holstein genetics are generally negative for beef production
because of poor rate of gain, smaller mature size and decreased red meat

yield (Lehmkuhler and Ramos, 2008).

Because of differing terminal merits among dairy breeds, different beef
breeds are used as terminal sires. Angus semen is estimated to be used for
greater than 60% of all beef x dairy matings (Halfman and Sterry, 2019;
McWhorter et al., 2020). Angus sires generally offer the most progressive
calving ease, growth and meat quality traits of any breed (Figure 7). Since
premiums are paid for black-hided cattle that yield well-marbled carcasses,
Angus bulls are generally a good choice for the beef x dairy system (McCabe
et al., 2019; Williams et al., 2012). However, influence of Continental breeds
- mainly Charolais, Limousin and Simmental - is more common for Jersey
cow matings because of advantages in muscling and feed efficiency (Pereira
etal., 2022). Selecting the right bull for beef x dairy matings improves the

quality and consistency of the feeder calf supply originating from dairies.

Tools for selection

Leverage data collected from beef cattle to guide beef bull selection for the
dairy herd. When available, expected progeny differences (EPD) are the
most reliable measure of genetic value and should be prioritized for selection
more than pedigrees, genotypes or performance data alone. Though not all

beef breed associations use a common database and genetic evaluation, a
table of adjustment factors is published annually by the U.S. Meat Animal
Research Center (USMARC) to convert EPDs from one breed association’s
data to another (Kuehn and Thallman, 2022). The relevant traits for beef

* dairy sire selection included in the adjustment factors are calving traits
(birthweight), growth traits (weaning and yearling weights) and carcass traits
(marbling score, ribeye area and carcass weight). Calving ease is another
relevant trait for sire selection that is consistently reported by beef breed
associations. Unfortunately, phenotypic and genetic data are inconsistent for
fertility, gestation length, feed intake and measures of mature size.

In addition to EPDs, beef breed associations publish indexes to simplify
selection of beef terminal sires. Each breed publishes a unique terminal index
($B for Angus, Tl for Simmental, MTI for Limousin, and TSI for Charolais).
While the indexes are valuable for selecting beef cattle, more precise indexes
are needed for selecting beef bulls for the dairy herd (Berry et al., 2019).
The American Angus Association publishes two specialized indexes — one
for selecting Angus bulls for Holstein cows (3AxH) and one for Jersey

cows ($3Ax)) - to help prevent calves from Holstein dams from producing
carcasses of excessive length and to help calves from Jersey dams yield
heavier, more muscular carcasses. Additionally, the American Simmental
Association publishes an index (HOLSIm) for selecting SimAngus bulls for
Holstein cows. As a general rule, Angus bulls should be in the top 10% of the
breed for terminal indexes and Continental bulls should rank in the top 25%
of their respective breeds. Recommendations made here and throughout are
based on ongoing research conducted at Texas Tech University.

Fertility

Cabrera (2014) estimated the cost of an additional day open to be
approximately $5 per cow, emphasizing the importance of fertility for
economic viability. Expectations for beef semen fertility should be similar to
expectations for dairy semen fertility. However, when sire conception rate is
compared among bulls, consider season, number of previous lactations and
number of previous services of the inseminated cows, because these factors
are known to affect conception rate (McDowell et al., 1976; Mellado et al.,
2011; Walsh et al., 2011). Foraker et al. (2022) identified no difference in
conception rate between beef and dairy semen when dairy mating records
were matched by cow breed, lactation and season.

While selection pressure for dairy bull fertility can be placed on sire
conception rate from genetic evaluations, no analogous measure of
fertility is available across beef bulls. Instead, beef bull fertility is evaluated
phenotypically (Butler et al., 2020). Genetic suppliers have data capture
systems to rank bulls within their respective programs, which is based on
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Figure 1. Summary of expected progeny differences (EPD) across breeds using
adjustment factors published by USMARC (Kuehn and Thallman, 2022)
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semen quality, breeding records and fertility indexes. Beef bulls are best
selected for fertility via data shared by genetic suppliers and performance
relative to dairy semen in the herd after considering the cows inseminated.

Calving difficulty

While many factors affect calving difficulty, the most easily selected traits
are gestation length, birthweight and calving ease. Longer gestation and
heavier birthweight are associated with greater incidence of dystocia
(Johanson and Berger, 2003; Linden et al., 2009). Calving difficulty

resulting in metritis or endometritis negatively affects the dam’s future
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fertility and milk production (LeBlanc, 2008; Sheldon et al.,, 2009). Since
mature pelvic size of Jersey cows is smaller than that of Holstein cows, traits
related to calving difficulty should be more strictly evaluated when semen is
selected for Jersey-influenced females (Anderson et al., 2007; Heins et al.,
2008; Rastani et al., 2001). While minimizing birthweight enhances calving
ease, birthweight in the absence of dystocia is positively associated with
growth performance and calf survivability (Bullock et al., 1993; Gregory et
al., 1991; Portes et al., 2020).

Selection of beef bulls for smooth calving should focus on maximizing
calving ease and optimizing birthweight. Bulls should rank in the top third of
the breed for Calving Ease Direct (CED); this equates to an 8 or greater
CED EPD on an Angus base. Since beef calves have more muscular hips
and shoulders, calving ease should be prioritized more than it would be for
dairy x dairy matings when resulting progeny are long and angular. Adjust
birthweight (BW) to a level that enables proportion of assisted births to
be equal between beef x dairy and dairy x dairy matings. If percentage

of assisted births for beef x dairy calves exceeds the percentage for
straightbred dairy calves by 1%, decrease the BW EPD of beef bulls by
approximately T pound (Ritchie and Anderson, 1991).

While gestation length is not consistently measured for beef sires, clear sex
and breed differences are observed. Bull calves are generally carried 1.5 days
longer and weigh 5 to 10 pounds (2.27 to 4.54 kg) more than heifer calves
(Andersen and Plum, 1965; King et al., 1985; Ritchie and Anderson, 1991).
Consider management of increased calf size if male semen is an option.
Additionally, longer gestation periods are observed when beef sires are used
as opposed to dairy sires (Foraker et al., 2022; Scanavez and Mendonga,
2018). Holsteins have an expected gestation length of 279 days; Jersey

and Angus breeds have an expected gestation length of 283 days; and
Continental breeds have an expected gestation length of approximately 290
days (Irish Cattle Breeding Federation, 2020). Not all breed associations
and genetic suppliers place emphasis on selecting bulls for gestation length,
so CED and BW are more reliable selection criteria.

Feedlot and carcass performance

Growth performance is a trait of clear economic importance. The two EPDs
to select for growth rate in beef cattle genetic evaluations are weaning
weight (WW) and yearling weight (YW). On an Angus base, beef bulls should
have a minimum WW EPD of 75 and a minimum YW EPD of 130.

The main carcass traits of importance are carcass weight (and dressing
percentage), ribeye area and marbling score. The major beef breed
associations include an EPD for carcass weight (CW). Angus bulls should
have a minimum carcass weight EPD of 55. Ribeye area (RE or REA) is the
single best genetic predictor of carcass muscularity. Expect beef bulls to
have greater than 1.0 RE or REA on an Angus base. Carcass eating quality
is best selected by marbling or intramuscular fat (Marb, MB or MRB).
Expect Angus bulls to have a minimum marbling EPD of 1.0. When bulls of
continental breeds are used to prioritize muscling, marbling EPDs should

rank in the top 20% of the breed.

The guidelines listed above for growth and carcass traits are stringent to
identify ideal beef bulls for crossbreeding with dairy cows. Sires that meet

these specifications will provide value through all phases of the beef supply
chain. Ininstances where bulls with these specifications cannot be found,
calving ease and fertility should not be compromised. Instead, standards
for terminal traits should be lowered, depending on marketing endpoint.
For example, if calves are sold as feeder cattle, WW is a better indication
of growth to the marketing endpoint than YW. If calves are sold live as fed
cattle, carcass specifications can be relaxed.

Next steps

In cases where all the listed specifications for growth and carcass traits

are met, emphasize other traits. Feed efficiency data are becoming more
common and are imperative for future progress. Selecting Angus bulls

in the top 25% of the breed for residual average daily gain promotes

feed efficiency. Similarly, putting downward selection pressure on feed
intake without decreasing growth should decrease intake relative to gain.
Additionally, phenotype, such as muscularity of the forearm and hindquarter
or boldness of rib shape, should improve lean muscle mass of resulting
progeny and improve efficiency of gain. As genetic suppliers refine and
increase the quality of beef bulls available for dairy producers, selection
criteria should become more and more stringent to make the most of beef x
dairy matings.

References available upon request.
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