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RESOURCE GUIDE

Now available in a convenient single dose.
Take care of BRD with Once PMH® IN, the first and only intranasal
vaccine that delivers dual bacterial pneumonia protection for healthy
cattle of all ages, including calves as young as 1 week of age.

Approved for healthy cattle as young as 1 week of age
Dual protection against Mannheimia haemolytica and Pasteurella

multocida, the leading causes of early-onset BRD
Adjuvant-free, intranasal application that’s easy to use and easy on cattle

Choose Once PMH IN
And never choose again
Talk to your veterinarian or animal health supplier about Once PMH IN.
Always read, understand and follow product label and use as directed.
merck-animal-health-usa.com • 800-521-5767
Copyright © 2016 Intervet, Inc., d/b/a Merck Animal Health, a subsidiary of Merck & Co., Inc.
All rights reserved.
54718 2/16 BV-Once IN-51131-D
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© 2018 Purina Animal Nutrition LLC. All rights reserved.

No two herds are alike.
You need a one-of-a-kind plan to get exactly what you want from your herd.
Our nutritionists can help make that plan stronger with their field experience
and technical expertise. Learn more at purinadairy.com
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WELCOME!

Welcome to this year’s Dairy Calf and
Heifer Association Conference! Themed
“Joining Forces. Reaching Higher.”
this conference will offer unmatched
networking opportunities and highlight
the latest practices, technology and
research in the calf and heifer industry.
We hope you enjoy the conference!

REGISTRATION
TUESDAY, APRIL 9
6:00 a.m.–6:00 p.m.

WEDNESDAY, APRIL 10
6:30 a.m.–5:00 p.m.

THURSDAY, APRIL 11
6:30 a.m.–12:30 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 9
5:30–7:00 p.m.

Trade Show Reception

WEDNESDAY, APRIL 10
7:00–7:45 a.m.

Breakfast and Welcome

11:45 a.m.–12:45 p.m. Lunch
5:00–7:00 p.m.

Reception

THURSDAY, APRIL 11
7:00–7:45 a.m.

Breakfast

9:00–10:15 a.m.

Break

12:30–1:45 p.m.

Lunch

DAIRY CALF AND HEIFER ASSOCIATION 2019 ANNUAL CONFERENCE
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CONFERENCE AGENDA
TUESDAY, APRIL 9

WEDNESDAY, APRIL 10

DAIRY INDUSTRY TOUR

Breakfast and welcome in the trade show

Meet in lobby

A Growth Mindset on the Ranch Encompasses
More than the Health of the Calves

6:30 a.m.

Bus departs for ABS Global and
Crave Brothers Dairy Farm
6:45 a.m.

Bus returns to hotel
2:00 p.m.

Bus sponsored by: Calf-Tel by Hampel
Breakfast and lunch sponsored by: ABS Global

PRE-CONFERENCE SEMINARS
The Use of Colostrum to Support Health Post Day One
3:00–4:00 p.m. | Salons FGH
Michael Nagorske, SCCL
Sponsored by: SCCL

Afternoon break

4:00–4:15 p.m. | Salons FGH

Managing Fly Control for Growth and Health

7:00–7:45 a.m. | Wisconsin/Michigan/Superior

8:00–9:00 a.m. | Salons DE

Keith Poulsen, Wisconsin Veterinary Diagnostic Laboratory

TRACK OPTIONS — SELECT ONE
9:15–10:15 a.m.

Track A: Panel – Offensive Game Plans to
Help Prevent Disease Outbreaks
Salons FGH

Moderator: Curt Vliestra, Boehringer Ingelheim
Sponsored by: Boehringer Ingelheim

Track B: Increasing Your Operation’s
Positive Impact on the Environment
Mendota

Dennis Frame, Timber Ridge Consulting

Track C: The Business of Dairy Heifers:
Quality, Labor, Cost, Risk Management

4:15–5:15 p.m. | Salons FGH

Geneva
Jason Karszes, Cornell University

Sponsored by: Champion Animal Health

Morning break

Trade show reception and entertainment

Sponsored by: Purina Animal Health

Manuel Vela, Champion Animal Health

5:30–7:00 p.m. | Wisconsin/Michigan/Superior
Music by Coondog
Visit with exhibitors and learn about new products and
services to take your heifer enterprise to the next level.
Sponsored by: Dairy Tech, Inc.
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10:15–10:30 a.m. | Conference Center Lobby

Wednesday Agenda continued

TRACK OPTIONS — SELECT ONE (repeated)

Afternoon break

10:30–11:30 a.m.

2:30–2:45 p.m. | Conference Center Lobby

Track A: Panel – Offensive Game Plans to
Help Prevent Disease Outbreaks

TRACK OPTIONS — SELECT ONE (repeated)

Salons FGH

Moderator: Curt Vliestra, Boehringer Ingelheim
Sponsored by: Boehringer Ingelheim

Track B: Increasing Your Operation’s
Positive Impact on the Environment
Mendota

Dennis Frame, Timber Ridge Consulting

Track C: The Business of Dairy Heifers:
Quality, Labor, Cost, Risk Management
Geneva
Jason Karszes, Cornell University

Lunch in the trade show

11:45 a.m.-12:45 p.m. | Wisconsin/Michigan/Superior

Annual business meeting

Sponsored by: Essentials, Inc.

2:45–3:45 p.m.

Track A: Animal and Human Well-being:
Outcome-based management
Mendota

Robert Hagevoort, New Mexico State University

Track B: Calf Scours on a Timeline –
Not All Cases are Infectious
Geneva

Keith Poulsen, Wisconsin Veterinary Diagnostic Laboratory

Track C: Panel – Xs and Os of Custom Heifer Raising:
Contracts, Economics and Customer Relations
Salons FGH
Moderator: Jason Karszes, Cornell University

12:45–1:15 p.m. | Wisconsin/Michigan/Superior

Dairy BQA: How do BMPs Come Alive?

TRACK OPTIONS — SELECT ONE

Robert Hagevoort, New Mexico State University

1:30–2:30 p.m.

Track A: Animal and Human Well-being:
Outcome-based management
Mendota

Robert Hagevoort, New Mexico State University

4:00–5:00 p.m. | Salons DE

Reception in the trade show

5:00–7:00 p.m. | Wisconsin/Michigan/Superior
Connect with industry-leading companies, fellow producers,
veterinarians and students. Unwind from day two, all
while enjoying cheese, light appetizers and drinks.
Sponsored by: Boehringer Ingelheim

Track B: Calf Scours on a Timeline –
Not All Cases are Infectious
Geneva

Keith Poulsen, Wisconsin Veterinary Diagnostic Laboratory

Track C: Panel – Xs and Os of Custom Heifer Raising:
Contracts, Economics and Customer Relations
Salons FGH
Moderator: Jason Karszes, Cornell University
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THURSDAY, APRIL 11

Track C: Panel – Thinking Outside the Bottle,
Alternative Milk Sources for Calves

Breakfast in the trade show

Moderator: Bob James, Virginia Tech University

7:00–7:45 a.m. | Wisconsin/Michigan/Superior

TRACK OPTIONS — SELECT ONE
8:00–9:00 a.m.

Track A: Dry Period Heat Stress:
Effects on Dam and Daughter
Mendota

Geoffrey Dahl, University of Florida

Track B: Nutritional Regulation of Gut
Function: From Colostrum to Weaning
Salons FGH

Michael Steele, University of Guelph
Sponsored by: Purina Animal Health

TRACK C: Panel – Thinking Outside the
Bottle, Alternative Milk Sources for Calves
Geneva

Moderator: Bob James, Virginia Tech University

Morning break in the trade show

9:00–10:15 a.m. | Wisconsin/Michigan/Superior

Geneva

GENERAL SESSION
11:30 a.m.-12:30 p.m.

Welfare of Dairy Calves and Heifers: Relevance to
the Animal, the Producer and the Consumer
Salons DE

Jennifer Van Os, University of Wisconsin-Madison

Lunch in the trade show

12:30–1:45 p.m. | Wisconsin/Michigan/Superior

POST-CONFERENCE SEMINARS
STgenetics genomic testing site tour 2:00–4:00 p.m.
Sponsored by: STgenetics

Deep Nasopharyngeal Swab 2:00–2:50 p.m. | Geneva
Don Sockett, University of Wisconsin-Madison
Sponsored by: Purina Animal Health

Lung Ultrasound 2:00–2:50 p.m. | Mendota
Theresa Ollivett, University of Wisconsin-Madison

TRACK OPTIONS — SELECT ONE (repeated)

Deep Nasopharyngeal Swab 3:00–3:50 p.m. | Geneva

10:15–11:15 a.m.

Sponsored by: Purina Animal Health

Track A: Dry Period Heat Stress:
Effects on Dam and Daughter

Lung Ultrasound 3:00–3:50 p.m. | Mendota

Geoffrey Dahl, University of Florida

STgenetics genomic testing site tour 4:00–6:00 p.m.

Mendota

Track B: Nutritional Regulation of Gut
Function: From Colostrum to Weaning
Salons FGH

Michael Steele, University of Guelph
Sponsored by: Purina Animal Health

Afternoon break 3:50–4:05 p.m. | Conference Center Lobby
Sponsored by: STgenetics

Deep Nasopharyngeal Swab 4:05–4:55 p.m. | Geneva
Sponsored by: Purina Animal Health

Lung Ultrasound 4:05–4:55 p.m.| Mendota
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PASTEURIZER & WARMER

PR

COLOSTRUM

Meet Matilda™, the newest member of Dairy Tech’s Perfect
Udder® herd. She is specifically engineered to maximize
the efficiency of our Perfect Udder® bags using our
proven pasteurization technology. At half the price of
any competitive product on the market, pasteurizing and
warming your valuable colostrum has never been easier or
more cost effective.
Ask your Dairy Tech Inc. Dealer how a $5 per calf investment in Perfect Udder®
Technology at birth will return up to 50X that in her first lactation.

2019 DCHA ENTERTAINMENT SPONSOR

Perfect Udder® Bags and Accessories are available through
your local Dairy Tech, Inc. Dealer. www.DairyTechInc.com

2019 TRADE SHOW EXHIBITORS
AB Vista

Agri-Plastics

APC, Inc

BOOTH #54

BOOTH #36 & 37

BOOTH #14

3963 Walnut Hill Rd
Walnut Hill, IL 62893

7793 Young St
Grassie, ON, Canada L0R 1M0

2425 SE Oak Tree Court
Ankeny, IA 50021

pjhester@netwitz.net
www.abvista.com

kristin@agri-plastics.net
www.calfhutch.com

tara.nelson@functionalproteins.com
www.functionalproteins.com

Feed & feed additives

Calf/heifer housing & supplies

Feed & feed additives

ABS Global

Alltech

Balchem Corporation

BOOTH #58

BOOTH #2

BOOTH #18 & 19

1525 River Road
DeForest, WI 53532

331 W Kinat St
Juneau, WI 53039

52 Sunrise Park Rd
New Hampton, NY 10958

kylene.anderson@genusplc.com
www.absglobal.com

aschulz@alltech.com
www.alltech.com

scocciara@balchem.com
www.balchem.com

Animal genetics

Feed & feed additives

Acepsis, LLC

American Dairymen

Feed & feed additives, animal
health/pharmaceuticals

BOOTH #33

BOOTH #39

9534 Blue Heron Dr
Middleton, WI 53562

1517 3rd Ave NW
Fort Dodge, IA 50501

mpawlak@acepsis.com
www.acepsis.com

gale@twinriversmedia.com
www.americandairymen.com

Sanitation equipment & supplies

Communications & media

dean.cost@bayer.com
www.animalhealth.bayer.com

ADA Enterprises Inc

ANIMART/ Animal Profiling
International (API)

Boehringer Ingelheim

BOOTH #46
PO Box 77
Northwood, IA 50459
jacob@adaent.net
www.adaent.net
Calf/heifer housing & supplies, building & supplies

Bayer Animal Health
BOOTH #48
12809 Shawnee Mission Pkwy
Shawnee, KS 55216

Animal health/pharmaceuticals

BOOTH #53

BOOTH #1

1240 Green Valley Rd
Beaver Dam, WI 53916

3239 Satellite Blvd, #500
Duluth, GA 30096

sarag@animart.com
www.animalprofiling.com

kelly.joyner@boehringer-inelheim.com
www.bi-vetmedica.com

Livestock supplies & services,
animal health/pharmaceuticals

Animal health/pharmaceuticals

DAIRY CALF AND HEIFER ASSOCIATION 2019 ANNUAL CONFERENCE

9

Calf Star

Cerdos, LLC

DBC Ag Products

BOOTH #6 & 7

BOOTH #11

BOOTH #3

4324 N Cty Rd P
New Franken, WI 54229

4746 N John Paul Rd, Ste B
Milton, WI 53563

1383 Arcadia Rd, Ste 102
Lancaster, PA 19335

info@calfstar.com
www.calfstar.com

mark@cerdosllc.com
www.cerdosllc.com

dlmathes@danielbaumco.com
www.dbcagproducts.com

Calf/heifer housing & supplies

Calf/heifer housing & supplies, building &
supplies,animal health/pharmaceutical, livestock
supplies & services, sanitation equipment & supplies

Animal health/pharmaceuticals

Champion Animal Health

BOOTH #57

Calf-Tel
BOOTH #15 & 28
W194 N11551 McCormick Dr
Germantown, WI 53022
ashleyhansen@hampelcorp.com
www.calf-tel.com

BOOTH #49
1779 E 4550 North
Buhl, ID 83316

Endovac Animal Health
6080 E Bass Ln
Columbia, MO 65201
laeschliman@endovacanimalhealth.com
www.endovacanimalhealth.com

Calf/heifer housing & supplies

2bhunting@gmail.com
www.cattleflycontrol.com

Cambridge Technologies

Fly control, feed & feed additives

Farm Journal’s MILK

BOOTH #10

Dairy Tech

BOOTH #51

1525 Bioscience Dr
Worthington, MN 56187
mcuperus@cambridgetechnologies.com
www.cambridgetechnologies.com

BOOTH #29
34824 CR 29
Greeley, CO 80631

Animal health/pharmaceuticals

8725 Rosehill Rd, #200
Leneka, KS 66215
rrei@farmjournal.com
www.milkbusiness.com

Animal health/pharmaceuticals

dennis@dairytechinc.com
www.dairytechinc.com

Central Life Sciences

Milk warmer/pasturizer and colostrum options

Foerster Technik N.A. Inc

BOOTH #9

Datamars

BOOTH #4

6933 Circle Tram Way, #4
Deforest, WI 53532
skohl@central.com
www.centralflycontrol.com
Fly control, feed & feed additives,
livestock supplies & services

BOOTH #56
528 Grant Rd
Mineral Wells, TX 76067
brandon.schweiss@datamars.com
www.datamarsna.com
ID tags, electronic ID, EID readers,
livestock scales, electric fencing
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Communications & media

56 Yates Ave
Cambridge, ON, Canada N1P0A3
jan.ziemerink@foerster-technik.com
www.foerster-technik.com
Computer & computer software, feed and
feed additives, milk handling equipment

Greenstone Farm
Credit Services

Imu-Tek

BOOTH #22

3541 E Vine Dr
Ft. Collins, CO 80524

4400 Calumet Ave, Ste 102
Manitowoc, WI 54220
laurie.schetter@greenstonefcs.com
www.greenstonefcs.com

BOOTH #32

vladimira@imutek.com
www.imutek.com

Financial services

Animal health/pharmaceuticals,
colostrum supplies

Hoard’s Dairyman

Key Ag Distributors

PO Box 801
Fort Atkinson, WI53538

BOOTH #34 & 35

hoards@hoards.com
www.hoards.com

PO Box 150
Murtaugh, ID 83344

Communications & media

fender@keyag.com
www.keyag.com

IDEXX

Animal health/pharmaceuticals,
feed & feed additives

BOOTH #27
1 Idexx Dr
Westbrook, ME 4092

Kunafin
BOOTH #24

cheryl-hanson@idexx.com
www.idexx.com

13955 N Hwy 277
Quemado, TX 78877

Animal health/pharmaceuticals

valeria@kunafin.com
www.kunafin.com

ImmuCell Corporation
BOOTH #43
56 Evergreen Dr
Portland, ME 04103

Growing Tomorrow’s Herd
A team approach to provide:

• Calf feeding program design
• Youngstock cost of gain
• Calf barn ventilation design
• Autofeeder calibration
• Sanitation audits
• Much more to help you meet your farm’s production
& financial goals

Your Vita Plus Calf Team

Livestock supplies & services

Laird, Mfg
BOOTH #5

kbecher@immucell.com
www.firstdefensecalfhealth.com

531 South Hwy 59
Merced, CA 95341

Animal health/pharmaceuticals,
livestock supplies & services

david@lairdmfg.com
www.lairdmfg.com
Feed & manure equipment,
cattle feeding equipment

Ann
Hoskins

Dr. Noah
Litherland

Dr. Jenn
Rowntree

Contact your Vita Plus consultant to put our
calf expertise to work on your farm
An Employee-Owned Company
800.362.8334 • startingstrong.vitaplus.com
DAIRY CALF AND HEIFER ASSOCIATION 2019 ANNUAL CONFERENCE
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Lallemand Animal Health

Micro Technologies

Midwest Milk Products

BOOTH #55

BOOTH #23

BOOTH #13

6120 W. Douglas Ave
Milwaukee, WI 53218

3041 W Pasadena Dr
Boise, ID 83705

15 Stonehill Rd
Oswego, IL 60543

lannamarketing@lallemand.com
www.lallemandanimalnutrition.com

alexz@mwiah.com
www.microtechnologies.com

OswegoIAbernie@midwestmilk.com

Feed & feed additives

Animal health/pharmaceuticals,
computer & computer software

Merck

Microbasics, Inc

BOOTH #31

BOOTH #12

35500 W 91st St
DeSoto, KS 66018
monica.waninger@merck.com
www.merck-animal-health-usa.com
Animal health/pharmaceuticals

11590 W Bernardo Ct, Ste 110
San Diego, CA 92127
admin@microbasics.com
www.microbasics.com
Animal health/pharmaceuticals,
feed & feed additives

BE T TER FERTILIT Y
on heifers and cows *

©2019 ABS Global, Inc. | 1525 River Road, DeForest, WI, USA
*Based on 150,000 sexed semen breedings in first and second service, including more than 50,000 Sexcel® breedings.

ABSSEXCEL.COM
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Feed & feed additives

Multimin, USA
BOOTH #25
2809 E Harmony #190
Fort Collins, CO 80528
kimber@multiminusa.com
www.multiminusa.com
Animal health/pharmaceuticals

Neogen

NovaVive, Inc.

Peach Teats/JDJ Solutions

BOOTH #16

BOOTH #47

BOOTH #45

944 Nandino Blvd
Lexington, KY 40511

15 Dairy Ave
Napanee, ON, Canada K7R 1M4

5983 US Route 11
Homer, NY 13077

lstephenson@neogen.com
www.neogen.com

jennifer.shea@novavive.ca
www.novavive.ca

sales@jdjsolutions.com
www.jdjsolutions.com

Animal health/pharmaceuticals, livestock supplies
& services, sanitation equipment & supplies

Animal health/pharmaceuticals

Animal health/pharmaceuticals, calf/heifer
housing & supplies, livestock supplies & services

Norbrook, Inc
BOOTH #41
9401 Indian Creek Pkwy, Ste 680
Overland Park, KS 66210
llind@norbrookinc.com
www.norbrook.com
Animal health/pharmaceuticals

Organix Recycling, Inc
BOOTH #17
19065 Hickory Creek Dr, Ste 240
Mokena, IL 60448
rweber@organixrecycling.com
www.organixrecycling.com
Feed & feed additives

Phileo Lesaffre Animal Care
BOOTH #21
1476 3rd Ave SE
Sioux Center, IA 51250
r.kreykes@phileo.lesaffre.com
www.phileo-lesaffe.com
Animal health/pharmaceuticals,
feed & feed additives

GIVE THEM THE START OF A LIFETIME

The Yeast Probiotic of Choice

The Prebiotic of Choice

√ Helps to raise animal natural self defenses √ Demonstrated improvements in
daily gain and feed efficiency
√ Demonstrated improvements in gut
in challenge models
and intestinal mucosal integrity in
√ Impacts rumen development
challenge models
NOTHING IS MORE PRECIOUS THAN LIFE. THAT IS THE PHILOSOPHY DRIVING PHILEO.

Phileo Lesaffre Animal Care works at the crossroads of animal nutrition and health. We are committed to
delivering evidence based health and performance solutions to maximize your profitability.
North American Headquarters
7475 West Main Street
Milwaukee, WI 53214, USA
Ph: 1-877-677-7000
info@phileo.lesaffre.com

Rick Kreykes
Regional Sales Manager Ruminants
Mobile: 712-308-4728
r.kreykes@phileo.lesaffre.com

www.phileo.lesaffre.com
DAIRY CALF AND HEIFER ASSOCIATION 2019 ANNUAL CONFERENCE

13

Hoard’s Dairyman Delivers
With information from the dairy industry’s most respected specialists, researchers,
veterinarians, and producers, Hoard’s Dairyman is unparalleled in the dairy
industry. Our editors cover the country to provide you with the most reliable dairy
information available.
HEI

• You’ll find the Heifer Notes newsletter
four times a year in Hoard’s Dairyman
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• Visit our Calf and Heifer E-Source online

2019

Annu
al Conf
erence

• To receive INTEL, Hoard’s free weekly
e-newsletter, sign-up at hoards.com/intel
• Check out the Hoard’s Dairyman webinar
archives at hoards.com/webinars

SUBSCRIBE TODAY!
Subscribe online at hoards.com
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PortaCheck, Inc

STgenetics

Topcon Agriculture

BOOTH #42

BOOTH #26

BOOTH #52

1 Whitten Dr; Suite E
Moorestown, NJ 8057

8137 Forsythia St
Middleton, WI 53562

W5527 Hwy 106
Fort Atkinson, WI 53538

r_jeronimus@portacheck.com
www.portacheck.com

skruse@stgen.com
www.stgen.com

dbonner@topcon.com
www.digi-star.com

Animal health/pharmaceuticals

Animal genetics

ProfitSource

Strauss Feeds

Feed & manure equipment,
livestock supplies & services

BOOTH #30

BOOTH #20

611 Elm St
Merrill, WI 54452

W7507 Provimi Rd
Watertown, WI 53098

lee@goprofitsource.com
www.goprofitsource.com

catherman@straussfeed.com
www.straussfeeds.com

Computer & computer software

Feed & feed additives

Roto-Mix, LLC

Tandem Products/Tenderfoot Div.

BOOTH #8

BOOTH #50

2205 E Wyatt Earp Blvd
Dodge City, KS 67801

3444 Dight Ave
Minneapolis, MN 55406

info@rotomix.com
www.rotomix.com

bwinslow@tandemproducts.com
www.tenderfootproducts.com

Feed & manure equipment

Calf/heifer housing and supplies

SCCL/Alta Genetics

TechMix, LLC

BOOTH #38

BOOTH #40

N8397 High Rd
Watertown, WI 53094

740 Bowman St
Stewart, MN 55385

julianna.albrecht@sccl.com
www.sccl.com

tamifasching@techmixglobal.com
www.techmixglobal.com

Feed & feed additives, animal genetics

Animal health/pharmaceuticals

Y-Tex Corporation
BOOTH #44
1825 Big Horn Ave
Cody, WY 82414
abaerg@y-tex.com
www.y-tex.com
Animal health/pharmaceuticals, livestock
supplies & services, identification
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A Growth Mindset on the Ranch Encompasses
More Than the Health of the Calves
Keith P Poulsen, Wisconsin Veterinary Diagnostic Laboratory,
University of Wisconsin-Madison School of Veterinary Medicine
Calf and heifer raisers, like any other business, need to be in a
perpetual state of growth to maintain viability and vitality. Growth
keeps us on top of the curve and able to be agile to adapt to
changing markets and industry standards. Recent trends and
events have challenged us to think bigger in a global economy
and incorporate our staff to be leaders in biosecurity.
What/how/why
In the 1960s, Wisconsin was home to over 100,000 dairies. In 2019,
we are likely to have fewer than 8,500 yet our cow numbers are
growing as well as our overall production. Farm growth exacerbates
what used to be minor efficiency and health issues in the small herd
to full on disasters in a larger economy of scale. These now large
gaps and problems was the impetus for groups like the Professional
Dairy Heifer Growers Association in 1996, now known as the Dairy
Calf and Heifer Association (DCHA), to develop best practices
to maximize efficiency and avoid potential meltdown situations.
The DCHA was founded to share a unified focus on health,
management, and economics of raising dairy calves. They have
developed Gold Standards and are committed to disseminating best
practices and innovative ideas to their membership and the industry.
Part of this talk comes from the DCHA’s 2018 membership survey,
which encourages the organization and its membership to continually
have a growth mindset. The take home message is that we always
need to be thinking about process improvement. Innovative ideas
in 1996 are not going to get us to the top in 2020. Developing the
next step or an idea leap is not an easy task, let along convincing
industry-wide adoption of ideas outside of the status quo.
One way to develop innovative ideas is to stop thinking
about what and how we are doing something and focus
on why we are doing it as described by Simon Sinek in
his Ted Talk “How great leaders inspire action.” See
figure to the right. Simon uses Apple computers as an
example. The “what,” or result, is that Apple makes
computers. The “how,” or process, is that Apple makes sleek and easy to
use electronics. Most importantly, the “why,” or purpose for Apple is to
challenge the status quo by doing things differently. Adapting this to the
DCHA, the “what,” or result are Gold Standards and meetings. The
DCHA’s “how,” or process is to facilitate collaboration and
communication between growers, industry, and academia. DCHA’s

“why,” or purpose is to be a driver and ignitor of innovation for calf health
and industry profitability.
Simon Sineck suggests starting with the “Why,” not the “What.”
The challenge for the calf grower now is to get their organization to
focus more on why they are in business and not what specifically
they are doing. This thought pattern is not solely for management in
the operation. Getting the entire team to understand why they are
doing their job and not just fulfilling tasks is not easy. Management
may have a different Why/How/What plan than an employee that
has a specific job task. Keeping the “Why” in the forefront of your
operation will truly differentiate your brand when many fail.
Product driven or market driven?
Figuring out the “Why,” or purpose of what we do is not as simple as
raising a calf to breeding. Hiring a professional heifer raiser was a game
changing re-invention of the model for raising young stock in the 199
0s. However, from the 2018 membership survey we still need DCHA
members to improve their ability to recruit and retain clients. “How do
we convince people to not raise heifers and let a professional do it?” If
we are convinced that our product is of high quality, but we still do not
have enough business we need to make sure we are in the right market.
When a leader with reputation for brilliance meets an industry with
a reputation for lousy economics, the reputation of the industry will
survive – because in terms of long-term financial results, the pond
you jump into is 10 times as important as how well you swim.
-Warren BuffettWe have to be in a good pond. No matter how hard we work if we
are in a bad pond, success will be limited. The only way around this
in a lousy market is to reinvent the model and do things differently.
If the market is lousy because it is not developed, consider moving
away from being product driven to market driven. Moving from
being in the business for raising calves from weaning to breeding
to being in the business of maximizing dairy profitability.
Growth and fixed mindsets
Being in the right market or reinventing the model for the market is key
for growth, which is absolutely necessary for sustainability in your market.
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Growth is not just revenue, it is a mindset opposite of a fixed mindset. We
have these lists hanging in our board room at the diagnostic laboratory. The
idea came from similar lists hanging in the board rooms of the Johnsonville
Sausage Company in Wisconsin.
Growth Mindsets
Make fact-based decisions
See problems as opportunities
Take the initiative to
make things better
Have a sense of urgency
Focus on results
Challenge experts
Set aggressive goals
Find ways to implement solutions
Celebrate small victories
Make time for priorities
Fail fast and frequently

Fixed Mindsets
Jump to conclusions
Accept constraints
Blame others
Wait for others to make a change
Focus on activities
Rely on experts
Set “safe” goals
Create roadblocks
Dwell on setbacks
Are too busy to take action

Here is what growth is not:
1. Striving for revenue growth. Growth is not about profit, rather focuses on
continuous improvement and learning from failure to stay on top of the
industry curve. Profitability will follow and will be maintained by growth.
2. A business strategy. Growth mindset is a frame of mind within a person.
Businesses do not think; therefore, they do not have a growth mindset.
3. Unbounded. The term “Anyone can do anything, so long they put
their mind to it” is not practical. Limitless actions are distracting
from what we are hired to do in some occasion and can cause
demotivation, confusion, and lack of engagement.
4. Binary. Growth is not an all-in or all-out state of mind. Each skill has
its own spectrum. For example, dairy owners may focus a growth
mindset on efficient milk production but not on heifer raising.
5. Positive, can-do attitude no matter what. We have finite
resources and capacities. People are not able to bend the
laws of space and time to get things done well.
Investing in employees to be market driven with a growth mindset
Having an effective and engaged team is the direct return on investment
in an operation that is purpose and market driven with a growth mindset.
Investing time and training to instill the “Why” your operation and the
particular area of an employee will likely engage them and their co-workers.
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Increasing Your Operation’s Positive Impact
on the Environment
Dennis Frame, Timber Ridge Consulting, Osseo, Wisconsin
Introduction
Agriculture is under increasing pressure to reduce nutrient and sediment
loss to both surface and groundwater. While farmers have faced this
type of pressure for decades, the fact is that non-point sources of
pollution (nutrient and sediment losses coming from many different
sources) are under increasing pressure because of the regulations
put on Point sources of pollution. The call for increasing regulations
and oversight of agriculture is happening throughout the country and
farmers everywhere are making changes to their farming systems
to reduce the potential for negative environmental impacts.
Point sources have discharge through a pipe to surface water
(manufacturing, municipalities, etc.), and have been regulated since
the early 197 0s. They have received significant federal, state and local
financial aid to improve their treatment systems. However, over the
past decade the allowable level of phosphorus discharge from a point
source has decreased. In Wisconsin there were revisions to the state
water quality codes that established a target criteria of 0.75 mg/liter
for phosphorus in streams. This revised criteria has forced some point
sources to invest significant funding in their treatment systems, and other
point sources to begin working with agriculture to achieve the necessary
nutrient reductions through improvements in farming practices.
This paper is not going to outline the rules and regulations farmers
face in meeting the new water quality goals because they vary
greatly from state to state. The goal of this paper is to highlight:
• When is the greatest risk of loss?
• Clearly identify the challenges facing agriculture.
• What should a farmer target to increase the
positive impacts on the environment?
• What are the challenges facing agriculture?
High risk periods
Farmers living in the northern regions of the country have to deal with
frozen ground and snowfall. This period of time changes the way your
fields act and changes the potential for water to runoff a field. Data from
the Discovery Farms Program (www.uwdiscoveryfarms.org) shows that
over 50% of the surface runoff measured in Minnesota and Wisconsin
occurred during frozen soil and snow melt conditions. To farmers this

is reasonable because during this time period rain and melting snow
cannot infiltrate the soil. However, what you need to consider is that
during this time period the amount of land contributing surface water
increases significantly. Woodlands, wetlands and non-farmland change
from having high rates of infiltration to no infiltration. That increases
the amount of runoff and the potential for sediment and nutrient loss.
Farmers living in regions of the country that do not have frozen ground
or snow cover have a different challenge. Normally these regions of
the country have periods of time where rainfall is more prevalent. Time
periods of significant rainfall produce saturated soil conditions and the
risk of runoff is similar between saturated and frozen soils. Soils normally
contain open spaces where water can enter and be held. However,
when a soil is saturated there is no space in these soils to hold water
and additional precipitation runs off the land. While this time period can
vary from year to year and based on location, it is common for all areas
of the country to have time periods where precipitation is prevalent.
For farmers living in the Midwest the data from the Discovery Farms
Program shows that the risk for runoff is highest in March (caused by
snowmelt) and June (caused by rainfall). When water is running off a field
(whether that field is farmed or not farmed) there is an increased risk of
nutrient and sediment loss. There are a number of factors that influence
the risk of sediment and nutrient loss from all types of cropland and noncropland, but the fact is that once water concentrates on the surface and
begins moving it can carry sediment and dissolved nutrients to surface
water. Farmers living in other regions of the county should evaluate rainfall
patterns and identify the time periods that pose the greatest risk of runoff.
Identifying the challenges that limit the positive impacts from agriculture
A key for farmers to be successful in protecting the environment is they
need to clearly define the water quality issues facing farmers in their
specific area. Many agencies and organizations start with practices they
want to promote, like cover crops, low disturbance manure injection
(LDMI), no-till or reduced tillage. This process begins by providing a series
of solutions instead of engaging farmers in clearly identifying the issues.
There are cases where farmers are implementing regulated practices to
reduce the risk of a water quality challenge that doesn’t exist in their area.
Farmers and their crop advisors need to be engaged around the table to
discuss what they know or believe to be water quality challenges in their
area that are impacted by agriculture. Information needs to be shared on
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how agriculture is negatively impacting water quality and farmers need to
review the information/data and decide whether or not they agree with
the assessment. It is difficult to get farmers to implement solutions to a
problem that may not exist on their farms. Helping farmers understand
the role their farms play in protecting water quality can greatly improve
the level of interest in adopting new conservation farming systems.
The key to clearly defining the issues is creating a “safe environment”
where farmers feel comfortable talking about the issues. Presenting
credible information on agricultures impact on water quality at a “farmers
only” (or at the least with no agency personnel who have regulatory
authority) meeting where people can be open and honest. Someone who
is respected and trusted must lead the discussion and present data on the
issues. These types of meetings cannot focus on “solutions (– if everyone
did no-till; if everyone grazed; if everyone planted cover crops; etc.), but
must be focused on water quality and how agriculture contributes excessive
nutrients or sediment. The moderator must acknowledge agricultures role,
while also providing information on other sources (construction sites, golf
courses, septic systems, etc.). The key is not assigning blame, just trying
to clearly define agricultures role and sources. Farmers need to accept
their role in improving water quality and to do this they need to see other
sources of the problem accept their role. If industry or municipalities are
contributing they also need to accept their role and work with others
to reduce their negative impacts. If industry, municipalities and other
non-point sources are unwilling to accept their role in protecting water
quality, then farmers may be less encouraged to take a leadership role.
Once the local challenges have been defined and farmers agree that they
have a role in reducing losses (while this sounds simple, it is important
to the long-term success of the project), then discussions on finding
solutions to local challenges can begin. Anyone who works with or knows
farmers understands that this is the stage where they shine. Farmers
are natural problem solvers. They make a living identifying what is wrong
and finding a solution, most of the time as quickly as possible and with as
little money as possible. Farmers love problem solving and that’s why to
gain buy-in and long-term success you have to get them to understand
and agree that there is a problem. It can’t be a problem someone else
believes is caused by farming, or a problem other people thinks they
have. Farmers have to view the issue as something they can correct and
you have to provide farmers and/or crop advisors the metrics to provide
feedback that show whether the practices are working or not working.
Practices that farmers can adopt to increase
positive impacts on water quality
Let’s assume that we have identified the high-risk periods for your farm
and clearly identified and prioritized practices that reduce the positive
impacts of your farm on water quality. What’s next? Identify practices that
reduce the risk of loss and decide how to determine if these practices are
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effective. Let’s start with challenges that have been identified throughout
the country, excessive sediment and phosphorus loss to surface water.
1. The first step in reducing phosphorus and sediment loss to surface
water is to control soil loss. There are a lot of resources that can show
the impact of excess soil loss (soil erosion) and most farmers are
aware of the need to control soil loss. To be in compliance with federal
programs farmers need to control soil erosion to a level (tolerable
soil loss – T) that permits current crop production to be maintained
economically and indefinitely. However, maintaining soil loss to T is
not an environmental measurement. To maintain water quality and
reduce sediment delivery to stream and lakes, farms must achieve
soil loss levels significantly below tolerable. To achieve acceptable
levels of soil loss farmers must match their tillage system to their
landscape. Some tillage systems (minimum or full tillage) may work
well on some fields and not offer adequate protection on other fields.
2. Farmers also need to evaluate where water concentrates and flows
off the fields. Conservation practices like grass waterways, check
dams and no-till are required on fields with high potential for soil
erosion. The key is that farmers need to understand the risk of soil
loss on all of their cropland and implement practices that reduce
the risk of soil erosion. That may mean having several types of
tillage equipment depending on your cropland and crop rotation.
3. Cover crops are grasses, legumes, small grains or other crops grown
between regular grain crop production periods for the purpose of
protecting and improving the soil. The most common cover crops
are fall-seeded cereals, such as rye, barley or wheat, and fall-seeded
annual ryegrass. Late summer-seeded spring oats or spring barley is
sometimes used if winterkill is preferred to avoid spring termination by
tillage or herbicide. One of the two major reasons for growing winter
cover crops is to reduce soil erosion. In many portions of the country
a significant amount of the tillable acres has sufficient slope to be at
risk for erosion if not adequately protected. Eroding soil particles not
only fill in wetlands and streams, but they also carry particulate bound
phosphorus to surface water.
Based on the data collected by the Yahara Pride Farms
(www.yaharapridefarms.org) the first farmer-led watershed program
in Wisconsin, the use of cover crops is most effective when targeted
to specific fields and farming systems. Cover crops have a high
potential to reduce phosphorus loss on fields being harvested as
corn silage with manure incorporated in the late summer or fall.
Research has shown that fields with winter cover incorporated
in the spring have 55 percent less water runoff and 50 percent
less soil loss annually than do fields with no winter cover. More

recent studies show soil losses from corn or soybeans no-tilled
into a vigorous growth of rye or wheat to be 90-95 percent less
than soil losses from corn and soybeans conventionally tilled.
4. Another major concern is manure application. Manure is an excellent
source of organic nutrients and it should be treated as a high value
fertilizer. The application of manure at the proper rate, time and
method can greatly reduce the risk of manure moving from a field to
surface and/or groundwater. Applying manure on frozen, snow covered
and/or saturated soil greatly increases the potential for manure to
move out of the root zone.
Manure is either incorporated into the soil using a number of different
tillage implements (chisel plow, disk, or field cultivator) or it is applied
to the soil’s surface and not incorporated. Surface applications of
manure have been shown to increase nitrogen and phosphorus runoff
to rivers and streams, while injection/incorporation places manure
below the surface where it doesn’t interact with runoff water during
storms. However, on steep slopes injection/incorporation of manure
can make the soil more susceptible to erosion.
Traditional incorporation methods move a great deal of soil and
increase the potential for soil erosion. Field evaluations conducted

by the Yahara Pride Certification Program during the spring of 2013
and 2014 identified reducing soil erosion as a high priority. Since
much of the tillage was conducted to incorporate manure, a system
of incorporating manure with minimal soil disturbance needed to be
implemented in the watershed. Minimum disturbance equipment
also works well with no-till farming systems and allows farmers to
experiment with new methods of preserving nitrogen, phosphorus
and potassium to save on fertilizer costs. In addition to the economic
benefits, improved manure utilization benefits the environment by
ensuring efficient nutrient use and improving soil and water quality.
Yahara Pride Farms was one of the first groups in Wisconsin to
experiment with low disturbance manure injection (LDMI). LDMI
is a farming system that incorporates manure into the soil with
minimal soil disturbance. There are a number of companies that
make equipment to incorporate manure with low soil disturbance.
These systems often use a single large fluted coulter to cut crop
residue and open a channel in the soil surface for manure placement.
Significantly less soil disturbance occurs with this process than
with either chisel or chisel/disk manure incorporation systems. The
farmers in the Yahara Watershed have been experimenting with LDMI
since 2013 and data gathered through their program estimates that
LDMI reduces the risk of phosphorus by about 1 pound per acre.
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5. Strip-tillage is a conservation system that offers an alternative to
no-till, full-till and minimum tillage. It combines the soil drying and
warming benefits of conventional tillage with the soil-protecting
advantages of no-till by disturbing only the portion of the soil that
is to contain the seed row (similar to zone tillage). Each row that
has been strip-tilled is usually about eight to ten inches wide. The
system still allows for some soil water contact that could cause
erosion, however, the amount of potential erosion on a strip-tilled
field would be lower than compared to the amount of erosion on an
intensively tilled field. Compared to intensive tillage, strip tillage saves
considerable time, fuel and money. Another benefit is that striptillage conserves more soil moisture compared to intensive tillage
systems. However, compared to no-till, strip-tillage may in some
cases reduce soil moisture and increase the potential for soil loss.
6. The final method to reduce the risk of phosphorus loss to surface water
is to headland stack manure during snowmelt and high-risk runoff
periods. Based on data collected at the Discovery Farms and Pioneer
Farms, winter runoff events that occur as a combination of increased
temperatures and rainfall, along with frozen soils and deep snow cover,
produces a high potential for surface runoff from fields. Livestock
producers who make manure applications to cropland during this highrisk period need to understand that spreading manure during snowmelt
does have an extremely high risk of runoff.
Studies from farms cooperating in the Discovery Farm
Program indicate that manure applied to snow covered and/
or frozen soils during conditions of snowmelt or rain on
frozen soils can contribute the majority of the annual nutrient
losses. One inappropriately timed manure application can
generate large losses of phosphorus to surface waters.
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Challenges facing farmers and agriculture
This paper covers practices that can reduce the risk of sediment
and phosphorus loss to surface water. The risk of these losses
depends on the landscape you are farming and the distance
to surface water, so all farms should evaluate their risk of
loss and modify the farming systems accordingly.
What makes this difficult is that often what is recommended to reduce
the risk of loss for one contaminate could increase the risk of loss for
another. For example, to reduce the risk of phosphorus loss through
runoff we recommend some type of tillage. However, tillage increases
the risk of soil loss and soil particles carry sediment bound phosphorus.
On the other hand, switching to a 100% no-till system for livestock
operations means that manure is surface applied and the soil surface
carries extremely high levels of phosphorus. These high phosphorus levels
increase the amount of dissolved phosphorus (phosphorus not bound to
soil particles) and can increase the total phosphorus loss from a field.
Another challenge facing agriculture is the increased focus on nitrogen
movement to ground and surface water. Farmers in Wisconsin will be
hearing a lot more on nitrogen loss and the state is in the early stage of
developing regulations on nitrogen management. Nitrogen management
is a much more complicated system than phosphorus. Nitrogen comes
in a number of forms and can be lost to surface and groundwater in
different forms. The other challenge is that nitrogen is not bound to soil
particles so it can move rapidly through the soil and into groundwater.
Finding the proper balance in a farming system that reduces soil
loss, phosphorus loss and nitrogen loss is going to be a challenge.
The last challenge that farmers need to put on the radar is pathogen
loss. While in the very early stages it is clear that pathogen movement
into groundwater should be a major concern for all livestock producers.
Over the past several years new types of testing has been developed
to identify pathogens and track them back to animal types and in
some cases individual animals. Farmers and their advisors need to be
aware of these types of studies and begin working together to reduce
the risk of pathogen movement into surface and groundwater.
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Calf Scours on a Timeline — Not All Cases are Infectious
Keith P Poulsen, Wisconsin Veterinary Diagnostic Laboratory,
University of Wisconsin-Madison School of Veterinary Medicine, Madison, Wisconsin
PATHOGENS AND PATHOGENESIS
Not all causes of calf scours are infectious pathogens
We usually think of the major causes of calf scours to be infectious
microbes. These microbes include bacteria, viruses, and protozoal parasites.
However, we do not want to discount variability in total solids in the milk
or milk replacer on a day-to-day basis. Changes in total solids of +/- 2%
could be a primary factor in gastrointestinal disorders in calves and in
combination with pathogen, could be difficult to treat and lead to increased
calf mortality. Total solids can be tested at your veterinary diagnostic
laboratory or on farm with a Brix refractometer. Remember that use of the
Brix requires standard curves for each milk replacer product. Osmolality
of milk replacer products can also be an issue when the solutes per volume
is too high, which decreases digestibility and may cause an osmotic
draw into the gut instead of digestion into the portal circulation. Finally,
mycotoxins (or toxins in general) can be associated with calf diarrhea.
Two basic mechanisms of pathogenesis
Of the infectious and contagious microbes, there are two main
mechanisms of how they cause diarrhea: malabsorption and
secretion. Pathogens that cause malabsorptive diarrhea do so
by damaging enterocytes and intestinal villi to drastically reduce
the surface area available to absorb nutrients through passive
and active transport mechanisms. Secretory diarrhea is caused
by specific virulence factors, such as shiga toxin, that result in
enterocytes secreting electrolytes and bicarbonate into the lumen
of the bowel. This causes an osmotic draw of water from the
extracellular space into the gut and results in watery diarrhea.
Some pathogens have a main mechanism of malabsorption or secretion
but may have components of both. For example, some viruses blunt the
intestinal villi cells and stimulate secretory cells to undergo hyperplasia.
Another example is Cryptosporidium parvum, which is thought to
primarily cause a malabsorptive diarrhea. However, the parasite also
causes some electrolyte secretion and stimulation of the enteric nervous
system to increase peristalsis to rapidly decrease GI transit time.
Days 1–3 of life
Diagnosis of calf diarrhea in the first few days of life is challenging and at
the diagnostic laboratory we estimate that up to 50% of these cases go
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undiagnosed. Calves that start to show clinical signs of scours in the first
three days of life should be tested for enterotoxingenic E. coli (ETEC).
ETEC has fimbrial attachements and is also referred to as K99 (F5) and/
or F41 E. coli. ETECs cause secretory diarrhea from enterotoxins and
when they die, can cause septicemia due to endotoxin release. Attaching
and effacing and Shiga toxin producing E. coli are also reported to cause
calf scours but they are considered uncommon. They are, however, very
important in human medicine. Important to remember is that not all E.
coli’s are created equal and it is important to submit testing for ETECs,
not E. coli in general via fecal culture. The risk period of ETEC calf
scours is finite and is likely not a causative agent past 10 days of age.
Days 4–10 of life
When calves start scouring at four to ten days of age, definitive diagnosis
becomes more challenging because of the plethora of pathogens that
cause disease. Specifically, Salmonella enterica has over 2200 known
serotypes that are pathogenic! Salmonella sp. have endotoxin (like any
Gram-negative bacteria) and produce shiga-like enterotoxins that cause
secretory diarrhea. Salmonellosis can result in persistently infected carrier
animals similar to the “Typhoid Mary” story. This is common with the hostadapted Dublin strain and is reported with Typhimurium as well. In addition
to carrier animals that shed sporadically, Salmonella organisms are able to
survive in harsh environmental conditions, which perpetuate disease on
the farm when the environment returns to favorable growth conditions.
From five days to two weeks of age is when we see our most
common pathogen of calf scours, rotavirus. Rotavirus causes
a malabsorption diarrhea with a small component of secretory
from a NSP4 toxin that targets the small intestine. Rotavirus is
stable in the environment for up to nine months in fecal material.
Significant attention being given to rotavirus type B as a calf
pathogen that could cause disease early in the first week of life.
From five days to four weeks of age is when we see coronavirus infections
in calves. We diagnose enteric coronaviruses in calf scour cases as well as
respiratory coronaviruses in our enzootic calf pneumonia cases. We are not
quite sure what to make of the respiratory coronaviruses because they are
found commonly in clinically normal calves, which makes us think they are a
co-infection issue and likely not a primary pathogen. Enteric coronaviruses
cause more severe disease and pathology than rotavirus because they

completely destroy the intestinal villi (malabsorptive) and often lead
to secretory diarrhea as well. Coronavirus also results in pathology of
the small and large colon. Damage can be so severe that secondary
bacterial infections can from opportunistic bacteria. Infected calves shed
significant amounts of the virus into the environment making the virus very
contagious. Up to 70% of normal cows shed coronavirus in their feces,
which makes contamination of the calf environment common on any dairy.
From one week to one month of age is when we diagnose cryptosporidiosis
in calves. The most common species is parvum, but bovis and hominus
also can be found. Cryptosporidiosis is mainly a malabsorptive diarrhea
and recent research suggests that bicarbonate and chloride secretion
is important in pathogenesis. Cryptosporidium causes intestinal villous
blunting that requires 4-14 days to regenerate, depending on how
much of the villi are denuded. The parasite can survive for months in
wet and cold environments, so it overwinters quite well. Desiccation and
ultraviolet light is key to kill the parasite in calf environments because
it is resistant to several disinfectants. Bleach and other ammonium
compounds are often needed for indoor cleaning and sanitation.
Clostridium perfringens A is an opportunistic pathogen that causes
disease in the 10-14 days of age range. It is normal flora in the
gastrointestinal tract and requires the right conditions to overgrow
and cause disease. When this happens, it is typically severe and acute.
Nutritional issues and flora upset with oral antibiotics are often associated
with perfringens A disease. Clostridium perfringens B and C also are
associated with calf septicemia and disease in the first week of life.
Giardia’s role in calf scours is unclear. Some experts believe that is
a primary pathogen in as young as five to seven days of age. Others
think that it is more of co-infection and happens later in life, from two
weeks and older. The pre-patent period is seven days, so finding the
organism earlier than one week of age suggests pass-through and a
heavily contaminated environment. Either way, it causes dysfunction
of the epithelial cell layer of the villi and a malabsorption diarrhea.
Coccidiosis is another parasite that is quite common and could affect
calves in the range of 10-14 days of age but due to the 21-day, prepatent period, finding coccidia in a fecal float earlier than three
weeks of age is debated. Coccidia severity is dependent on the year
with moisture variability and 95% of cases are subclinical. Calves can
develop disease for several months, so it should be on the weaned
calf diarrhea differential diagnosis list as well. There are 13 species
of Eimeria that cause calf scours and they attack the crypt cells to
cause a malabsorptive diarrhea. Eimeria is hearty in the environment
and is shed in high numbers from subclinical and clinical calves so
environmental management is important to decrease future infections.

Diagnostic options
Diagnosis of diarrhea in calves has evolved in the past 10 years to
heavily rely on molecular diagnostic techniques. Bacterial culture is still
important for serotyping and antimicrobial sensitivity. Acid fast staining
is still reliable for parasitic infections. Electron microscopy for viral and
parasitic infections may be available at specific diagnostic laboratories.
Fecal flotation is important for parasites but is limited to the prepatent period and shedding patterns. Lateral flow immune assay based
on colloidal gold have applicability in the field but can be expensive.
Effective diagnosis of calf scours problems on the farm starts with
early identification of sick calves. When calves start showing signs of
illness is important because different pathogens are typically found
in specific age groups of calves. Age of affected calves also will help
identify risk factors of infection and disease propagation in order to
implement changes in management. The University of Wisconsin
has devised applications for the iPad (currently working on Android
applications) to assist in record keeping and identification of sick calves.
At the Wisconsin Veterinary Diagnostic Laboratory, we have a niche
market in diagnosis and management of calf diarrhea problems. We
rely on PCR assays grouped into panels based on the age of the
calf because we can get semi-quantitative results with a real-time
assay, have high sensitivity, and are able to do high volume testing
with reliable results. Testing options are grouped based on the
prevalence of each pathogen depending on the age of the calf.
Fecal samples should be collected as soon as possible when a calf develops
diarrhea. If this collection is delayed several days, wait for the next calf
to start scouring and collect a sample from that calf. This will give the
veterinarian the highest probability of finding the causative agent.
Feces should be collected in a leak proof specimen container. Specimen
cups with screw-on or snap lids are acceptable, and we prefer several
grams of feces. Do not fill the container to the brim. Also, do not
submit samples in OB sleeves or gloves. They are difficult to extract
the specimen from and have a high chance of contamination.
Calves that start scouring less than seven days of age are tested with the
scour panel C. This includes ETEC, Salmonella, rotavirus, coronavirus,
and Cryptosporidium. Calves older than seven days of age should be
tested with scour panel B because ETEC is no longer considered a
pathogen of interest. As calves get to 21 days of age or older, we add a
fecal flotation to look for Eimeria and Giardia. Remember that CT values
are inversely proportional to “strength of positivity.” Low CT values are
strongly positive, high CT values are weak positives, up to 40 cycles.
Not all diagnostic labs test up to 40 cycles, some only go to 35.
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Our diagnostic protocols for Salmonella are farm dependent. If Salmonella
is a known player on a farm culture may be appropriate because it is
cheaper and directly allows serotyping and testing for MIC values.
Not all laboratories serotype, or may only serotype to a serogroup,
because serotyping can be a time consuming and difficult process.
Salmonella culture requires enrichment for appropriate sensitivity.
At WVDL, we are able to culture the enrichment for PCR and
automatically do with CT below 36 for serotyping and MIC testing.
Sending samples to the WVDL is simple and cheap with our UPS shipping
program. In Wisconsin, it is $7 overnight ground and for the rest of the
USA we can get your samples for $10 for 2 day air and $14 for next day
air. We can also send you all the sampling supplies you will need with return
shipping labels to make the testing process as painless as possible. For fecal
samples, we will send sample containers free of charge (just shipping).

DWP$

-75

Summary/Conclusion

NOW AVAILABLE FOR JERSEY
YOUR JERSEY CALVES ARE YOUR LEGACY. PREDICT HOW
HEALTHY THEY AND THEIR NEXT GENERATIONS ARE
LIKELY TO BE BY PROACTIVELY TESTING THEM WITH
CLARIFIDE® PLUS.
CLARIFIDE® Plus provides unique genomic predictions for calf livability,
respiratory disease and scours, plus mastitis, lameness, metritis, milk
fever and three additional cow wellness traits. And with a powerful
economic index — the Dairy Wellness Profit Index® (DWP$®) —
producers have the unprecedented ability to help choose and plan for a
healthier and more profitable herd from calves to cows.
To learn how CLARIFIDE Plus can help make your life easier by selecting
heifers to help build a healthier herd, contact your Zoetis representative
or visit CLARIFIDEPlus.com.

Our goal is to help you achieve all of yours. On your operation,
every outcome—from improved reproduction to quality milk—
affects your success. And we’ll be there to help you develop
programs and solutions to improve those outcomes. Because
that’s how, together, we’ll achieve Dairy Wellness.

DAIRY WELLNESS MAKES A DIFFERENCE™
All trademarks are the property of Zoetis Services LLC or a related company or a licensor unless otherwise noted.
© 2019 Zoetis Services LLC. All rights reserved. BSD-00143

28 DAIRY CALF AND HEIFER ASSOCIATION 2019 ANNUAL CONFERENCE

Thinking about calf scours as a function of calf age will aid the veterinarian
to identify and manage calf scour problems on the farm. Diagnostic
options are grouped based on the prevalent pathogens as calves age.
Contact your veterinary diagnostic laboratory before you sample to
ensure your testing strategy is the most effective and cost-efficient.

NOTES

Dry Period Heat Stress: Effects on Dam and Daughter
Geoffrey E. Dahl, University of Florida, Gainesville, Florida
Heat stress leads to dramatic reductions in milk yield during lactation.
This is due in part to the impact of heat on dry matter intake, but
also cows also adjust their metabolism to increase heat loss under
heat stress, which leads to further declines in the efficiency of milk
production. But dry cows also experience negative impacts from heat
stress, despite the immediate lack of mammary function. Indeed,
when seasonal patterns of milk yield are evaluated, it becomes readily
apparent that not all of the negative effects of heat stress occur during
lactation. When monthly means of yield are plotted against ambient
high temperatures, the lowest months for milk yield lag the annual
peaks in temperature by two months, suggesting that cows experiencing
heat stress in the dry period are programmed for lower yield.
We have conducted a series of studies to determine the mechanisms
responsible for these effects, specifically on the mammary function,
metabolism and immune function. Using a serial mammary biopsy
approach, where samples were collected during the dry period and early
lactation from heat stressed and cooled dry cows, a dramatic reduction
in mammary epithelial cell proliferation was identified in the dry period,
as well as a more rapid loss of cells early in the dry period with cooling
relative to heat stress. No effect on cell loss was observed from the
mid-dry period or in lactation. Those observations indicate that cows
under heat stress have a delay in mammary cell turnover early in the dry
period, and that reduces cell proliferation later as parturition approaches.
Thus, the capacity for milk yield is reduced for the net lactation.
With regard to metabolic impacts of heat stress in the dry period, the
most easily observed is the reduced dry matter intake relative to cooled
dry cows. This does not, however, lead to shifts in glucoregulation as
circulating glucose, insulin and non-esterified fatty acids all remain
similar in heat stressed dry cows, and even challenges with insulin and
glucose tolerance tests show no difference in response with heat stress
in the dry period. Following parturition, cows previously heat stressed
while dry have reduced NEFA mobilization and increased responses to
insulin versus cows that were cooled, but these are consistent with the
lesser milk yield observed in those animals relative to cooled herdmates.
Disease incidence is highest in mature cows at either end of the dry
period, so any management intervention in the transition period should
be evaluated for effects on immune status to avoid exacerbating
immunodeficiency and potentially increasing disease. We have observed
both direct and indirect effects of heat stress on immune status. Under
heat stress during the dry period, proliferation of lymphocytes was reduced

relative to cows exposed to cooling. In addition, antibody production in
response to vaccination with an innocuous antigen was less in cows that
were heat stressed versus those that were cooled, a potentially important
consideration for dry period vaccination protocols. Whereas those are
examples of direct impacts of heat stress, there are also postpartum
effects of previous heat stress in the dry period. Neutrophil action, as
assessed by the ability to engulf and kill pathogens, was improved with dry
period cooling relative to heat stress, despite the fact that all cows were
cooled in lactation. Thus, the effects on innate immune status are residual
to the dry period treatment rather than a direct impact of heat stress.
The observations from our controlled studies are consistent with seasonal
aspects of production and health; that is, cows that are dry during hot
weather have increased disease, lower milk yields, and are reproductively
challenged when compared to those dry in cooler months. We studied
cows on a large commercial dairy in Florida, where management and
nutrition were very consistent and at a high level. Compared with those
that were dry in December through February in Florida, cows dry in June
through August produced 1,100 pounds less milk in the next lactation, with
all other factors being similar. In addition, respiratory disease, mastitis, and
retained fetal membranes were all increased in cows that were dry in the
hotter months. And reproductive performance was lower in cows dry in
the hottest months, despite the fact that they were being bred in cooler
weather. These observations suggest that under commercial conditions,
the same effects we observe in our controlled studies are apparent.
In addition to the effects of heat stress on the cow in late pregnancy,
the developing fetus also experiences that heat stress and we have
identified a number of negative impacts on that calf early in life
and as they enter the production string. Calves from heat stressed
dams are born 4-6 days earlier than herdmates from cooled dams,
and at a reduced bodyweight. That birthweight reduction persists
through weaning and is accompanied by shorter withers height,
suggesting that in utero heat stress alters metabolism to increase
peripheral accumulation of fat and reduced lean mass accretion.
But early life growth challenges are not the only negative effects of
in utero heat stress. Calves from heat stressed dams do not have as
effective immunoglobulin transfer from colostrum, and thus are at a
reduced immune status when compared to calves from cooled dams.
This is not due to differences in colostrum quality, but rather is a shift in
gut closure which is accelerated in heat stressed calves thereby limiting
total time for immunoglobulin transfer. Because it is apparent from
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birth and is an effect on the calf, effective management is limited to heat
stress abatement of the dam rather than any intervention after birth.
We have now gathered records from multiple studies across multiple years to
examine the effect of in utero heat stress on growth, survival and productivity
through the first lactation. With regard to growth, we found that bodyweight
deficits persist through 1 year of age after a calf experiences heat stress
in utero. Survival in the herd, especially before puberty, is also reduced in
in utero heat stressed calves, likely as a result of immune depression early
in life; that also means that fewer of those calves eventually enter the
milking herd. And when those calves that had heat stress in utero enter the
milking herd, they make 10 pounds of milk/day less than their herdmates
that were born to cooled dams, despite no apparent genetic differences or
management variation. We have now extended that observation to show
that they never achieve parity with their cooled herdmates in the second
or third lactation, and pass that reduced productive potential on to their
offspring. Thus, in utero heat stress programs the developing heifer to
be less productive for her life and to pass that lower performance on.
Finally, it is of interest to consider the economic implications of dry period
cooling to determine the decision point for implementation. We examined
this by estimating the potential duration of heat stress exposure annually

in the top 23 milk production states in the United States and used that
along with the cow population to estimate the potential loss on an annual
basis for that state. We then ran a sensitivity analysis across a range of yield
increases, milk prices and barn construction costs to determine the point
where returns would exceed investment. Not surprisingly in states with hot
humid environments, such as Florida and Texas, payoff occurred rapidly,
but even in “cooler” locations in the Midwest and northeast, a significant
case can be made for improving dry period cooling. It is important to point
out that these estimates were based solely on the effects on milk yield in
the next lactation and did not include any reductions in disease or on the
calf developing in utero. Therefore, the estimates are quite conservative
when considering all of the potential effects of dry period cooling.
In summary, dry period heat stress has dramatic negative impacts on
the cow and her calf. Cows that experience heat stress in late gestation
make less milk and are at greater risk of disease relative to cows that
are cooled. The calves from heat stressed dams are challenged early
in life and make less milk at maturity. The economic impacts of late
gestation heat stress are clear and providing heat stress abatement
to dry cows should be profitable in almost every situation. Further
details of these effects can be found in the references below.
References available upon request.
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Nutritional Regulation of Gut Function:
From Colostrum to Weaning
Michael A. Steele and Taylor T. Yohe, University of Guelph, Guelph, Ontario Canada
Take Home Messages
• The prevalence of morbidity and mortality of dairy
calves has reached alarming levels and most health
problems are related to gastrointestinal health.
• Feeding sufficient amounts of colostrum in the first 24 hours of life is
vital for calves and feeding colostrum or transition milk in the first week
of life may improve gastrointestinal health and growth performance.
• An elevated plane of milk nutrition during preweaning results in increased average daily gain and the
potential for more milk production in the future.
• Weaning represents a massive change in the structure and
microbiology of the gastrointestinal tract. As such, weaning
later and step-down weaning protocols are necessary
when feeding an elevated plane of milk pre-weaning.
• The post-weaning phase is often forgotten in calf research
and is the next frontier of calf biological discoveries.
Abstract
Raising healthy and productive calves is crucial for the long-term success
of the dairy industry. The pre-weaning and weaning periods of life are
considered the most challenging times in dairy production and are
associated with the highest morbidity and mortality rates among the herd.
The most recent survey conducted by the USDA – between 2014 and
2015 – reported that both pre-weaning mortality and morbidity rates
for calves have decreased to 5% and 33.8%, respectively, from previous
USDA studies assessing calf health. Although it is reassuring to see these
numbers decrease there is always room for improvement. As shown in
these U.S. Department of Agriculture (USDA) surveys, the majority
of calf health problems are related to digestive issues, which could be
mitigated through a sound nutritional and management program. Because
the newborn calf is born with a naïve immune system, colostrum is the
main source of nutrients and immunity – in the form of immunoglobulins
(Ig) – after birth. Recent research showcases that pasteurization of
colostrum, extending colostrum feeding and introducing transition milk
during the first day of life prior to transitioning to milk or milk replacer
can have a positive impact on the health and gastrointestinal function of
calves. During the first month of life, calves are traditionally fed a limited
amount of milk or milk replacer (often ~10% of birth body weight, BW) in

dairy production. This is a striking contrast to how calves would consume
milk if they were allowed to stay with their dam and suckle ad libitum or
had unlimited access to an automated feeder, where they could consume
~20% of birth BW in either situation. Calves raised on a “full potential”
feeding program display many benefits, including greater total weight
gain during the pre-weaning period, fewer signs of hunger, and increased
milk production. The dairy calf undergoes intensive biological adaptations
of the gastrointestinal tract during the weaning transition and these
adaptations are even more abrupt when elevated levels of milk are fed.
A smooth transition from liquid feed to solid feed by weaning later in life
and applying a proper step-down feeding protocol is highly recommended
as it allows calves to intake and digest sufficient solid feed for their
growth and minimize distress at weaning. Future research investigating
how pre-weaning plane of nutrition and weaning interact to affect calf
health and performance is necessary to improve our future dairy herd.
First week of life
One of the most critical management factors in reducing calf morbidity
and mortality is feeding a sufficient amount of high-quality colostrum
shortly after birth and ensuring that the newborn calf absorbs adequate
Ig (mainly IgG). Urie et al. (2018) demonstrated the positive association
between serum IgG in the calf and reduced disease and death. Previous
studies have shown that 10 g/L serum IgG is a reliable indication of
adequate passive transfer of immunity (Gulliksen et al., 2008; Godden et
al., 2009) and in order to achieve that calves must be fed a high-quality
colostrum quickly after birth, before “gut closure” occurs. The idea of
“gut closure” was defined by Lecce and Morgan (1962) as “the cessation
of absorption of macromolecules from gut to blood in neonates,” which
occurs in calves around 24 hours after birth Stott et al. (1979). In 2007,
the USDA National Animal Health Monitoring Systems reported that
19.2% of US dairy calves did not receive adequate IgG in colostrum due
to their serum IgG being ≤ 10 g/L (USDA NAHMS, 2007). The quality
of colostrum is typically expressed in terms of IgG content; first-milking
colostrum is generally considered of high quality when it contains at least
50 g/L of IgG with a low level of bacterial contaminants (<100,000
CFU/ml and <10,000 CFU/ml coliform count) and is entirely free of
infectious agents, such as Mycoplasma species and Salmonella species.
Some of the initial recommendations state that the newborn calf
should receive a minimum mass of 100 g of IgG in the first 2 hours of
life (Quigley et al., 2001), however many industry representatives are
currently recommending increasing that amount by over 50% (>150 g of
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IgG in the first 2 hours of life). Also, on the calf side, Urie et al. (2018)
determined that serum IgG concentration has a dose-dependent effect
on morbidity and mortality in calves, which means increasing serum IgG
concentrations above 10 g/L may enhance calf health and survival as well.
Colostrum management does not stop at Ig; Other nutritive and immune
components, as well as contamination, also need to be considered.
Colostrum (and transition milk) contains several types of Ig, growth
factors, hormones, cytokines, enzymes, polyamines and nucleotides,
antimicrobial components, and white blood cells that all contribute to the
calf’s ability to fight infection (Hammon and Blum, 2002; Langel et al.,
2015) and promote the growth and development of the newborn calf.
Certain bioactive compounds, such as insulin-like growth factor 1 (IGF-1),
can stimulate intestinal epithelial cell proliferation (Baumrucker et al.,
1994), while others, such as lactoferrin, lysozyme and lactoperoxidase,
may help to maintain a healthy gastrointestinal tract (Pakkanen and
Aalto, 1997). The utility of colostrum as a substrate for microbial species
has recently been demonstrated by Fischer et al. (2018a,b), albeit for
differing reasons. Fischer et al. (2018a) showed that delaying colostrum
feeding to 12 hours after birth, compared to 0 or 6 hours, led to decreased
populations of Bifidobacterium spp. and Lactobacillus spp. in the colon of
51-hour-old calves. Fischer et al. (2018b) took a different approach and
showed heat-treating colostrum increased Bifidobacterium populations
due to increased colostral oligosaccharides being released from the heat
treatment. Also, it is well known that bacteria in colostrum may interfere
with passive absorption of colostral Ig into the circulation of newborn
calves (Johnson, et al., 2007), which necessitates the reduction of
pathogen and bacterial colonization in the neonate via pasteurization.
Malmuthuge et al. (2015) also concluded that feeding heat-treated
colostrum soon after birth can increase the colonization of healthy
bacteria (Bifidobacterium) and decrease the colonization of Escherichia
coli (E. coli) in the ileum of calves during the first 12 hours of life.

Figure 1. Conventional and transition colostrum and transition milk feeding programs.
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In addition to feeding colostrum during the first day of life, there is
evidence that feeding transition milk to calves after the first day of life
has health benefits (Conneely et al., 2014). Colostral IgG availability and
absorption are the main focus of research involving calves during this first
week, but it is worth considering the possible added benefits of transition
milk after the first meal or day of life (Vasseur et al., 2010). Transition
milk is most commonly characterized as the milk after the first milking,
during the first days of lactation (Figure 1). The nutrient composition
between true colostrum, transition milk, and whole milk are very different
from the standpoint of nutritional and bioactive compounds (Blum and
Hammon, 2000), which leaves an interesting and potentially useful
gap in our knowledge – a gap that is undoubtedly worth investigating.
First months of life
After colostrum and transition milk are fed to calves they are transitioned
to feeding programs utilizing milk or milk replacer. These programs aim to
encourage starter intake (conventional) or to allow calves to consume milk
they would typically get from the dam (elevated). Conventional feeding
programs usually limit milk consumption to around 10% of birth body
weight (BW), which is roughly 4-5 L/day at a typical solids concentration
of 12-13% (Khan et al., 2007 a,b; Silper et al., 2014). It is thought that by
decreasing milk intake, starter intake will increase, leading to enhanced
rumen development (Tamate et al., 1962), along with reduced feeding
costs. However, lower rates of BW gain (0.3 to 0.5 kg/day) are often
observed (Jasper and Weary, 2002) compared to elevated feeding
programs (approx. 0.75 kg/day averaged over several trials; Soberon and
Van Amburgh, 2013). In elevated milk feeding programs, dairy calves can
be fed ad libitum or often 20% of their birth BW, which is roughly 8 L/day
at a typical solids concentration of 12-13% (MacPherson et al., 2016).
Whether on a conventional or elevated plane of nutrition, calves are
typically provided with milk twice daily on commercial dairy operations,
which is a drastic contrast to how calves feed ad libitum or naturally feed
with their dam (Egli and Blum, 1998). There is concern that feeding more
milk, especially when calves are only fed twice a day, may lead to abomasal
ulcers and a decrease in insulin sensitivity in milk-fed calves (Berends,
2015); however, it should be noted insulin sensitivity was not altered in
calves fed elevated planes of milk at different meal sizes and frequencies
(2x 4 L/meal or 4x 2 L/meal; MacPherson et al., 2018). Previous studies
have shown that veal calves fed large amounts of milk replacer develop
reduced insulin sensitivity (Hugi et al., 1998; Blum and Hammon,
1999), but it should be noted that this decrease appears to be a natural
progression as calves age (Gerrits, 2019). A study by Bach et al. (2013)
also investigated the effect of plane of nutrition (high vs. low) on insulin
responses to high plasma glucose in dairy calves and found that all calves
were able to control glycemia. However, results from Bach et al. (2013)
also showed that calves fed a high plane of nutrition (8 L/day) needed
significantly higher insulin to control their suddenly high plasma glucose
levels compared to calves fed a lower plane of nutrition. In contrast, recent

studies by MacPherson et al. (2016, 2018) demonstrated that feeding an
elevated plane of nutrition in two or four meals per day had minimal impact
on glucose metabolism and insulin sensitivity, which may be associated
with the calf’s ability to slow down the delivery of large meals from the
abomasum to the intestine. The major difference between the studies
by Bach and colleagues and MacPherson and colleagues was that the
calves in the studies by MacPherson et al. (2016, 2018) were fed elevated
planes of nutrition from the first week of life, which may be a critical
developmental window for the calf to adapt to the higher level of milk.
Another area of milk/milk replacer feeding that is gathering attention is
altering macronutrient composition to assess growth, nutrient digestibility,
and gut health/function. Previous studies have adjusted energy sources
(fat or lactose) in milk replacer – with the main takeaway being an
increase in fat deposition – and observed the connection between
metabolizable energy and protein intake (Tikofsky et al., 2001; Hill et al.,
2008). There may be more to the story when it comes to fat inclusion,
though, considering the bioactive nature of lipid molecules found in whole
milk (e.g. sphingomyelin and phytanic acid; Keenan and Huang, 1972;
Chalfant et al., 2004; Zandbergen and Plutzky, 2007), as well as the
increased fat intake from the liquid diet resulting in decreased mortality
in pre-weaned calves (Urie et al., 2018). This is an area of debate that
is difficult to investigate considering overlapping roles of metabolites in
the body. Nonetheless, it offers an interesting area to focus on next.
Weaning
Under natural conditions, the gradual weaning process occurs over
several weeks, when milk supply from the dam declines and solid feed
intake increases – a process which occurs at approximately 10 months
of age (Reinhardt and Reinhardt, 1981). In the past decade, researchers
have focused on alternative milk feeding procedures in an attempt
to improve calf performance. Commercial dairy production systems
usually implement an early and abrupt weaning procedure compared
to the natural weaning process. In early weaning programs (4-6 weeks
of life), calves have limited access to milk or milk replacer (10% of
birth BW) in order to limit feed costs, encourage early intake of starter
feed, and facilitate rumen development (Kertz and Loften, 2013).
Calves consuming high quantities of milk experience a challenge at
weaning because of low solid feed intakes prior to weaning (Jasper
and Weary, 2002), leading to concerns that the calf’s digestive tract
is not accustomed to the digestion of solid feed following weaning
(Terré et al., 2007). A previous study has shown that delaying age of
weaning increased total weight gain in calves fed an elevated plane
of nutrition before weaning yet decreased the transient reduction of
weight gain at weaning (Meale et al., 2015). Recently, Eckert et al.
(2015) reported that calves fed milk replacer on an elevated plane of
nutrition during the pre-weaning stage had greater starter feed intake
and weight gain during the weaning period when weaning was extended
from 6 to 8 weeks of age. Furthermore, later-weaned calves were

better able to cope with weaning compared to early-weaned calves,
as they had higher solid feed intake during weaning transition.
In addition to weaning later in life, a weaning protocol termed the “stepdown” was developed to minimize the challenges of weaning from high
amounts of milk or milk replacer. In the first paper reporting the step-down
protocol (Khan et al., 2007a,b), calves received higher amounts of milk
during the early weeks of the feeding period compared to the conventional
method, followed by lower amounts of milk until weaning. Khan et al.
(2007a,b) reported that intake of solid feed and weight gain increased
during weaning in calves fed higher planes of milk through the step-down
method compared to those fed milk conventionally. When feeding with
automation, the step-down protocols can be less abrupt, as milk can be
gradually declined on a daily basis. Sweeney et al. (2010) showed that the
ideal step-down period for calves fed an elevated plane of nutrition was 10
days as it encouraged dry feed intake and maintained growth during the
weaning period. More research is required to determine the interaction
between age of weaning and step-down protocols – especially around the
post-weaning and post-transition nutrition programs – in order to develop
more sound protocols that avoid declines in growth during weaning.
During the weaning process, the gastrointestinal tract undergoes
significant changes, with the total volume of the rumen increasing from
30 to 70% of the entire forestomach (Warner et al., 1956), enhanced
expression of metabolic genes (Connor et al., 2013), and altered microbial
populations (Meale et al., 2017). The physical growth in rumen tissue
accommodates absorption of the end products of ruminal fermentation to
meet the demands for growth (Figure 2; Baldwin et al., 2004). And the
maturation of both the rumen tissue transcriptome and microbiome are
the result of exposure to substrates in the form of starter. Interestingly,
changes in the expression of genes regulating growth during rumen
development appear to be correlated with changes in the rumen microbial
population. A recent study revealed that the expression of genes belonging
to the first line defense mechanisms, gut barrier functions (i.e., toll-like
receptor, β-defensin, peptidoglycan recognition protein 1, claudin 4, and
occludin), and bacterial diversity, changed response to the introduction
of solid feed during the weaning process (Malmuthuge et al., 2013). Also,
current findings from next generation DNA sequencing techniques show
that the rumen microbiota of pre-ruminant calves have a similar functional
capacity to a mature ruminant (Jami et al., 2013). Li et al., (2012) showed
that species of the genus Bacteroidetes phylum decreased, while bacteria
belonging to the Firmicutes and Proteobacteria phyla increased in response
to the weaning process. Interestingly, lower gut microbiota also undergoes
transformations during weaning, with the microbial diversity increasing
in the fecal microbiota (Li et al., 2012), which may be due to functional
changes, such as increased permeability (Wood et al., 2015), in the
gastrointestinal tract. However, limited literature is available regarding the
influences of pre-weaning feeding regimens and weaning on the lower
gut of dairy calves. This paucity of information ultimately underlines the
amount of future research still needed to fill the gap in our understanding.
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Conclusion

Figure 2. Gastrointestinal development of calves during transition from liquid to solid feed in
commercial production systems.

Nutritional management of dairy calves, in particular colostrum feeding,
plane of nutrition, and weaning strategy, results in great differences
in growth performance, health and gastrointestinal development.
Strategies to optimize gastrointestinal health and development of calves
are encouraged due to the high prevalence of mortality and morbidity
related to abnormal gastrointestinal function. Moreover, feeding an
elevated plane of nutrition pre-weaning has the potential to impact
long-term cow health and future milk production. The long-term
impacts of particular feeding regimens during the first week, first months
and weaning period are currently unknown. As such, they represent a
significant knowledge gap in calf nutrition. More research examining the
impact of nutrition schemes from the first hours, weeks and months of
life is required to properly understand the influence that gastrointestinal
function has on the health and performance of future calves.
References available upon request.
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Welfare of Dairy Calves and Heifers: Relevance to the Animal,
the Producer and the Consumer
Jennifer M.C. Van Os, University of Wisconsin-Madison, Madison, Wisconsin
Defining animal welfare and its scientific study
Welfare (also referred to as well-being or quality of life) describes the
state of an individual animal: is it faring well, poorly, or somewhere
in between? The public has increasing interest in the welfare of
animals managed under human care. Decisions about how farm
animals are raised involve ethical judgments, which can be informed
by scientific evidence. Scientific research in animal welfare includes
both social- and biological-science approaches to understand
stakeholders’ perspectives and animals’ needs, respectively.
A common framework for thinking about animal welfare includes 3
overlapping types of ethical concerns various stakeholders hold regarding
the animal’s: 1) biological functioning, 2) internal emotional (affective)
states, and 3) ability to express their “nature.” Decades of research
have provided substantial knowledge about the biological functioning
aspects of dairy cattle welfare, including measures of health, growth,
production, and reproduction. There has also been growing interest in
studying the subjective internal experiences of animals to understand
how to minimize negative affective states and provide opportunities for
positive ones. For domestic animals, questions about naturalness relate
to understanding the evolutionary history of the species and how to
provide appropriate opportunities to express important behaviors.
Social science research has found that different groups of stakeholders
such as producers and non-farming consumers vary in how they
prioritize these 3 areas of animal welfare. Producers, veterinarians,
and others directly involved in the dairy industry tend to place the
highest value on biological functioning. Non-farming citizens also
consider it important for animals to be healthy and thriving, but they
also place emphasis on other aspects of welfare. For example, questions
sometimes arise about pain management for routine procedures such
as dehorning, whether animals have social companionship, or the
extent to which they have freedom of movement and opportunities
to perform a wide range of species-relevant behaviors.
We will discuss 3 examples of how these types of concerns
pertain to dairy calves and heifers, and how scientific research

has shown us potential solutions for the benefit of the animal,
the producer, and for improving public acceptance.
Managing pain is important when dehorning calves
The routine practice of dehorning induces pain, which is a key concern
for stakeholders. The majority of Holstein calves would normally develop
horns. For the safety of other cattle and their human handlers, the horn
buds are typically destroyed before they become attached to the skull, in a
procedure known as disbudding. Technically, dehorning refers to the lesscommon practice of amputating developed horns on older cattle, but this
term is also used interchangeably in the industry to describe disbudding.
In the U.S. and Canada, disbudding is most commonly performed by
hot-iron cautery, although the use of caustic paste has been growing
in popularity. Producers using caustic paste tend to disbud calves at
a younger age and are less likely to administer pain relief. In parts of
Europe, paste dehorning is prohibited by law. A considerable body
of research has established that disbudding causes pain and stress,
regardless of the method used. The conventional wisdom is that calves
should be disbudded as young as possible, and indeed, horn buds should
be destroyed before they adhere to the skull around 8 weeks. However,
according to some studies on other species such as sheep, experiencing a
painful procedure soon after birth can increase long-term pain sensitivity,
suggesting caution should be used in disbudding day-old calves.
Regardless of the disbudding method, the best practice recommended
by veterinary organizations (AVMA, AABP) to manage pain is to
combine a local anesthetic (e.g., lidocaine) with a non-steroidal antiinflammatory drug (e.g., meloxicam). In Canada and parts of Europe,
pain control is now mandatory. In the U.S., the number of producers
regularly using pain relief has increased in the last decade, but still
represent less than half of farms, in part because here the medications
require a prescription. It is important for U.S. producers work with
their veterinarians to provide pain relief during dehorning to both
improve the animal’s experience and meet consumers’ expectations.
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Social companionship for improved welfare and
performance of pre-weaned calves
In the U.S. and Canada, most pre-weaned dairy calves are housed
singly. Individual rearing became standard practice in part based on
concerns about calf morbidity and mortality, with social isolation seen
as reducing the risk of direct calf-to-calf disease transmission and
allowing for ease of individual monitoring before the advent of modern
automated technologies. However, the poor health and performance
sometimes observed in large groups of calves was often confounded
by low milk allowance (resulting in insufficient nutrient intake and
reduced immune function) and poor ventilation in older facilities, along
with other management risk factors such as poor sanitation, bedding,
and dynamic (as opposed to all-in/all-out) grouping practices.
In the last decade, numerous studies have shown that, when managed
well, rearing pre-weaned calves in pairs or small groups has many
benefits for both animal welfare and performance. Social housing
improves social and cognitive development, with calves showing better
behavioral flexibility and adaptability to change, including a greater
willingness to try new feeds, compared with those reared individually.
This translates into better resilience to weaning stress. Across studies
(particularly when fed higher milk allowances), socially housed calves
perform at least as well as individually housed calves in terms of solid
feed intake, bodyweight at weaning, and average daily gain. Solid feed
intake before weaning is important for stimulating rumen function, and
early-life growth translates to earlier onset of puberty and higher milk
production at maturity. Additionally, housing calves in groups requires
an increase in total space, which allows for the expression of a wider
range of natural behaviors including play. In parts of Europe, social
housing for pre-weaned calves older than 2 weeks is mandatory.
One concern some producers have with social housing is the potential for
calves to engage in undesirable cross sucking. Calves are highly motivated
to express natural suckling behavior, including on each other or objects
in their environments. Providing appropriate outlets for suckling can
reduce the incidence of cross sucking, such as by feeding milk through a
teat instead of an open bucket or providing “dummy” or “dry” teats that
remain accessible to the calf for at least 20 min after milk ingestion. Cross
sucking has been observed to increase directly after weaning, presumably
in response to a drop in energy intake. Calves who are better established
on solid feed are less likely to cross suck, so step-down weaning based
on starter intake (rather than calf age) can help reduce cross sucking.
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Brushes provide appropriate behavioral outlets for calves and heifers
Although cross sucking is an undesirable oral behavior, cattle also engage
in normal oral manipulation of objects in their environment (related to
their mouth movements when grazing). If appropriate objects are provided,
cattle will make use of them to express these behaviors. For example,
when hemp ropes are mounted in the pen, both 2-week-old dairy calves
and older feedlot cattle will regularly chew on them. Another normal
oral behavior is when cattle lick and groom their social companions or
themselves. Self-grooming can also be expressed as rubbing or scratching
against objects in the environment. It has become increasingly common
for dairy producers to provide brushes for adult cows to use for grooming.
A recent study found that lactating cows will put forth great effort to gain
access to a rotating mechanical brush. This gained popular media attention,
which highlights an opportunity for producers to showcase to the public
how they provide their cattle with outlets for important behaviors.
Some rotating mechanical brushes are marketed specifically for
youngstock, and a study on 2-week-old calves found they used these
brushes daily. In a recent study we conducted in Canada, we provided
20-week-old dairy heifers with simple, 10” deck scrub brushes. When
the heifers were first introduced to the pen with brushes, they began
using them within less than 4 minutes on average, and some heifers
approached the brushes after only 8 seconds. The heifers used the
brushes primarily for grooming their heads, but also chewed on the
bristles. Heifers used the brushes equally whether they had stiff vs.
extra-stiff bristles, although the latter became flattened less quickly
and thus may be more durable. To date, no direct comparison has been
made between mechanical rotating brushes and simple brushes. Since
heifers willingly use simple brushes daily, these may be a low-cost option
for providing opportunities for both grooming and oral behaviors.

Weaned dairy heifers at the University of Wisconsin heifer-rearing facility in Marshfield, WI are
housed in pens of 8 with wall-mounted scrub brushes. Photos by Nancy Esser, superintendent,
Marshfield Agricultural Research Station.

Take-home points
• Animal welfare encompasses not only health and performance,
but also the animals’ internal feelings (e.g., pain) and appropriate
opportunities to perform behaviors important to their species.
• Disbudding (dehorning) causes pain regardless of the
method, and pain-relief medications are recommended.
Minimizing pain is important for both the animal’s internal
experience and meeting consumer expectations.
• Raising pre-weaned calves in pairs or small groups improves both
animal welfare and performance – a win-win for calves, producers,
and consumers who expect animals to have social companionship.
• Brushes provide an appropriate outlet for natural behaviors.
Young heifers willingly use both mechanical rotating brushes
and simple brushes (e.g., deck scrubs or broom heads).
References available upon request.
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Use of Deep Nasopharyngeal Swabs for Bovine Respiratory
Disease Testing
Donald C. Sockett, Wisconsin Veterinary Diagnostic Laboratory and
University of Wisconsin-Madison, Madison, Wisconsin
Introduction
Deep nasopharyngeal swabs have been validated as a viable
alternative to trans-tracheal wash or bronchial-alveolar lavage
in cases of bovine respiratory disease and are superior to
nasal swabs especially for Mycoplasma bovis. The technique
is simple and safe to perform and is very reliable.
Materials required for sample collection and submission:
1. Double Guarded Culture Swab (33-inch length): For bacteriological
culture or viral and bacterial real time PCR, one swab is required
for each animal sampled. If the submitting veterinarian wants
bacteriology and virology real time PCR and bacterial culture
done then two swabs are needed for each animal sampled.
2. Bacterial Transport Media:
3. M6® Liquid Real Time PCR Transport Media
4. WVDL General Submission Form: An electronic copy is available
at www.wvdl.wisc.edu. Click on the submission guidelines link and
select the forms option to download the WVDL General Submission
Form. The forms can be filled out either manually or electronically.
5. The double guarded culture swabs, real time PCR transport media
(M6®) and the bacteriological culture media (Amies with charcoal)
can be purchased from the Wisconsin Veterinary Diagnostic
Laboratory Madison (WVDL), WI. An electronic copy is available
at www.wvdl.wisc.edu. Click on the submission guidelines link
and select the forms option to download the pharyngeal swab
order form. The pharyngeal swab order form can be found in the
supplies order section of the document. The pharyngeal swab
order form can be filled out either manually or electronically.
Allow sufficient time (3-5 working days) for delivery of the kit. The cost
of the bacterial culture kit which includes six double guarded culture
swabs and bacterial transport media (Amies with charcoal) is $40.00.
The cost of the viral and bacterial real time sampling kit which includes
six double guarded culture swabs and M6® transport media is $55.00.
The cost of the bacteriology/virology real time PCR and bacteriological
culture sampling kit which includes 12 double guarded culture swabs, six
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bacterial transport media and six M6® transport media and a next-day
air return shipping label is $75.00. In addition to the cost of the kit, the
WDVL will also charge for the shipping costs to the clients as well.
Livestock producers can purchase a kit with a valid credit card. The cost
of the kit does not include the testing costs. Pharyngeal swab samples
must be submitted to the laboratory by a licensed veterinarian. Testing
will not be done unless the WVDL receives a completed General
Submission Form that is signed by a veterinarian. Livestock producers
should coordinate the collection of samples with their herd veterinarian.
Collection procedure: Real Time PCR for bacteria and viruses
Veterinarians should plan on sampling 4-6 animals during an
acute outbreak of respiratory disease. If at all possible, samples
should be collected before the onset of antimicrobial treatment.
Samples must be chilled within 1-2 hours of collection.
1. Restrain the animal’s head. The animals head cannot move. Movement
of the head can cause the swab to break off in the pharynx.
2. Clean the nostrils with a clean, disposable cloth.
3. Measure the distance from the nostril to the medial canthus of the eye.
4. Remove the twist tie from the culture swab.
5. Insert the 33-inch, double-guarded culture swab into the
ventral meatus of the nose and advance it the pre-measured
distance from the nostril to the medial canthus of the eye.
Swabs placed in the dorsal meatus of the nose cannot
advance far enough to obtain a deep pharyngeal sample.
6. Retract the culture swab approximately 1-2 inches.
7. Push the inner blue PVC swab sheath through
the end of the outer clear PVC tube.
8. Push the polyester-tipped polystyrene swab through the blue PVC
swab sheath for a distance of roughly 1-2 inches. Vigorously rotate
the swab against the pharyngeal mucosa for 30-45 seconds.
9. Retract the polyester tipped swab into the blue PVC swab sheath.
10. Remove the entire double guarded swab from the animal’s nose.

11. Using a clean pair of scissors cut the polyester tipped swab
roughly 5-6 inches from the tip. Do not cut the swab too
short; short swabs are difficult to remove from the transport
media. Place the swab in the liquid transport media (M6®).
12. Label the liquid transport media legibly with the animal’s identification
number or name. Please make sure the animal’s I.D. matches
exactly the I.D. on the WVDL General Submission Form.
If the samples cannot be shipped immediately, they
should be temporarily stored at 4 °C.

5. Insert the 33-inch, double-guarded culture swab into the
ventral meatus of the nose and advance it the pre-measured
distance from the nostril to the medial canthus of the eye.
Swabs placed in the dorsal meatus of the nose cannot
advance far enough to obtain a deep pharyngeal sample.
6. Retract the culture swab approximately 1-2 inches.
7. Push the inner blue PVC swab sheath through
the end of the outer clear PVC tube.

Collection procedure: Real Time PCR for bacteria and
viruses plus conventional bacteriological culture

8. Push the polyester-tipped polystyrene swab through the blue PVC
swab sheath for a distance of roughly 1-2 inches. Vigorously rotate
the swab against the pharyngeal mucosa for 30-45 seconds.

1. Restrain the animal’s head. The animals head cannot move. Movement
of the head can cause the swab to break off in the pharynx.

10. Remove the entire double guarded swab from the animal’s nose.

2. Clean the nostrils with a clean, disposable cloth.
3. Measure the distance from the nostril to the medial canthus of the eye.
4. Remove the twist tie from the culture swab.

9. Retract the polyester tipped swab into the blue PVC swab sheath.
11. Using a clean pair of scissors cut the polyester tipped swab roughly
5-6 inches from the tip. Do not cut the swab too short; short
swabs are difficult to remove from the transport media. Place the
swab in the bacterial transport media. Make sure the polyestertipped swab is fully immersed in the transport media.
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12. Repeat the procedure in the other nostril. Place the polyester
tipped swab in the liquid (M6®) transport media.
13. Label all the transport media legibly with the animal’s identification
number or name. Please make sure the animal’s I.D. matches
exactly the I.D. on the WVDL General Submission Form.
If the samples cannot be shipped immediately, they should be temporarily
stored at 4 °C. Maintaining swabs at 4 °C instead of at room temperature
increases the recovery rate of bacterial pathogens from diagnostic samples.

Shipping requirements
• Completely fill out the WVDL General Submission Form.
The form can be filled out either manually or electronically.
Request the WVDL complete respiratory panel which includes
real time PCR for viruses and bacteria plus bacteriological
culture for important respiratory pathogens.
• Send the samples overnight with a sufficient number of
ice packs to ensure they remain cold during shipment
to the laboratory. The laboratory should receive the
samples no later than 24-36 hours after collection.
• If possible, clients should schedule shipments to avoid weekend
and holiday delivery of samples to the laboratory.
References available upon request.
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