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U.S. Domestic semen sales ///

Units of domestic beef and dairy semen sold / year
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>90% of US beef females
mated by natural service
(USDA, 2020)
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Recent increase In beef x dairy production

A ~20% of fed cattle
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Beefl dairy value

6571 110 Ibs
$1,0007 1,500

7571 110 Ibs
$7007 1,000
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Market sale points

Multiple ownership changes

Birth
Weaning
Grower A ~250 kg
Feedlot entry A ~300 - 400 kg

Felix et al., 2023; Pereira et al., 2022 ‘-3 PennState
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Market sale points

Felix et al., 2023; Pereira et al., 2022
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Bovine Respiratory Disease Is complex
— Healthy

Urie et al., 2018 s ‘=3 PennState
Dubrovsky et al., 2019 ¥ College of Agricultural Sciences



hat are the stressors that contribute to BRD?

Dietary
changes

@ Transportation
Dehorning
Dehydration @

Vaccination @

PennState
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Causative pathogens are commensal

Histophilus somni

Pasteurella multocida
Mannheimia haemolytica

Mycoplasmopsis bovis

Bibersteinia trehalosi

Centeno-Martinez et al., 2022
Timsit et al., 2017

Francoz et al., 2015

Klima et al., 2019

Kudirkiene et al., 2021 ‘~ 3 PennState
Jourquin et al., 2023 ¥ College of Agricultural Sciences



Associated with higher odds of showing clinical signs

Mycoplasmopsis bovis

Francoz et al., 2015 '-3 PennState
¥ College of Agricultural Sciences



Other organisms isolated from the respiratory tract
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Clinical signs of BRD
A Ear tilt

A Cough

A Heavy breathing

A Ocular or nasal discharge

v-3 PennState
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Scoring systems have been developed
o W SCOREIFABNORMAL(A?WSERVERITY)“

Eye discharge 0

Nasal discharge O Or

Eardroop
or Head tilt

No cough 2 Spontaneous cough

Cough

(=)

Breathing

(=)

Normal 2 Rapid or difficult breathing

Temperature 0 <102.5°F 2 >102.5°F

=4 UCDAVIS UC  university of California UCDAVIS

VETERINARY MEDICINE : 8 : .
Veterimary Mdicine Teaching C E Agriculture and Natural Resources ¥ Cooperative Extension ANIMAL SCIENCE

Add scores for all clinical signs, if total score is > 5, calf may be positive for bovine respiratory disease*

1. Love W), Lehenbauer TW, Kass PH, Van Eenennaam AL, Aly SS. (2014) Development of a novel clinical scoring system for on-farm diagnosis of bovine respiratory disease in pre-weaned dairy calves.
Peer) 2:0238 https://peerj.com/articles/238.

2. Aly SS, Love W), Williams DR, Lehenbauer TW, Van Eenennaam AL, Drake C, Kass PH, Farver TB. (2014) Agreement between bovine respiratory disease scoring systems for pre-weaned dairy calves.
Animal Health Research Reviews 15: 2 Pages 148-150 http://journals.cambridge.org/repo AS4A11S0
Love WJ, Lehenbauer TW, Van Eenennaam AL, Drake CM, Kass PH, Farver T8, Aly SS. Sensitivity and specificity of on-farm scoring systems and nasal culture to detect bovine respiratory disease

. i H ; 3.
C A L I F ] p 0 S l t I V e I f t complex fn preweaned dairy calves. | Vet Diagn Invest. 2016 Mar;28(2):119-28. h nlm.nih,

4. Any abnormality including, but not limited to, the examples shown in the above pictures.
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Scoring systems
have been developed
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Calf Health Scoring Criteria
0 | 1 | 2 | 3
Rectal temperature
100-100.9 | 101-101.9 | 102-102.9 | 2103
Cough
None Induce single cough Induced repeated Repeated

coughs or occasional
spontaneous cough

spontaneous coughs

Nasal discharge

Normal serous
discharge

Small amount of
unilateral cloudy

discharge

Bilateral, cloudy or
excessive mucus
discharge

Copious bilateral
mucopurulent
discharge

Ear scores

Small amount of
ocular discharge

Moderate amount of
bilateral discharge

Heavy ocular
discharge

| Normal |
]

Ear flick or head

shake

Slight unilateral droop

Head tilt or bilateral
droop

Sciences



E.l. Medical Imaging PID: 3657 TAG: 31224 03-13-2023 10:27

orus Thoracic lung ultrasonography:
e gold standard diagnostics
S —
A .
credt: ilen Plaugher _ Scoring clinical signs 12%

— .
Thoracic ultrasonography ( 94%
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. Lung consolidation (LC)
A

v

More likely to diagnose BRD

Buczinskiet et al., 2015
Buczinskiet et al., 2018
Lowie et al., 2022
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Bovine Respiratory Disease mortality

1995 -2015

23%

=

USDA, 2017 Under 227 kg '3 PennState
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Historically BRD causes economic losses

$213
/ million/year

Calf death loss $1,000 / head

Medication / labor / ADG $42.15 / head

-3 PennState
Dubrovsky et al., 2020; USDA, 2017 ¥ College of Agricultural Sciences



Lung consol i dreduceddADG O 3

Cuevas-Gomez et al., 2021

-0.12 kg/d

Rhodes et al., 2021 -0.126 kg/d

Long-term?

Pre-weaned dairy calves

v-3 PennState
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and respiratory pathogens identified at
weaning on the growth performance of
beef-on-dairy calves
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I.L.B. Fernandes !, A. Welk 2, D.L. Renaud 2, D. Sockett 3, T.L. Felix 1, M.C. Cantor! & =X
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Study 1

Growing phase J
.—.—.—.
Birth 61d 83 d 238 d

of age  of age of age

v-3 PennState
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Objectives

Investigate:

1. The association of lung
consolidation (O1 2 ahweaning on
the growth performance of beef |

dairy calves.

v-3 PennState
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Objectives

2. The effect of differentiated lung
consolidation severity (none, 1 to 2
cm?, and = 3 cm?) on calf ADG.

v-3 PennState
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Objectives

3. The odds of pathogen shedding at
weaning on lung consolidation and
ADG.

v-3 PennState
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Management description

Dairy farm Calf ranch
o fAlAl () (i)
G otm e wAE

Age 0 to 4 days Age 4 to 61 days

53-day window 21-day window
between birthdates within cohorts

Grower ranch

Al

wEOTmThn

Age 61 to 238 days
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Cattle and management description

Weaned at 57 N14 d of age Calf ranch At 61 N14 days of age
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Age 4 to 61 days
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Dunn et al., 2018; McGuirk and Peek, 2014. g PennState



Lung ultrasonography

Lung ultrasonography Calf ranch Lung consolidation score:

R ()
. - LCS:
Positive = BRD @s“'ﬂmm
e 1 to < 3 cm?
Negative = Control Age 4 to 61 days
= 3 cm?
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Dunn et al., 2018; McGuirk and Peek, 2014. g PennState



Average daily gain

Growing phase l

[ —

Birth 61d 83 d 238 d
of age  of age of age
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Average daily gain

Study 1
Growing phase

[ —

Birth 61d 83 d 238 d
of age  of age of age

Period 2
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Average daily gain

Study 1
Growing phase l
[ — —
Birth 61d 83 d 238 d
of age  of age of age

Period 2
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Major points of sale

Felix et al., 2023; Pereira et al., 2022
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Pair-match enrollment criteria for pathogen analysis

BRD

Lung consolidation

7

O 12c¢cm

" No diarrhea in the
pre-weaning period

No antimicrobial

STP >5.1 g/dL

v-3 PennState
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Pair-match enrollment criteria for pathogen analysis

Lung consolldatlon
12 cm

" No diarrhea in the |
| pre-weaning period

—  No antimicrobial

- STP >5.1g/dL

E — 2R

Lung consolidation
<1 cm?

No diarrhea in the

pre-weaning period

No antimicrobial

STP >5.1 g/dL

Sex
Cohort
Birth weight

™
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Pair-match enrollment criteria for pathogen analysis

- STP >5.1g/dL

STP >5.1 g/dL

Lombard et al., 2020

'~ PennState
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Nasopharyngeal swabs were taken from the pair -
matched calves

®
A Culture: A PCR: BRD
| @ Control
M. bovis
P. multocida
B. trehalosi
M. haemolytica
H. somni

Salmonella spp.

v-3 PennState
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Results

v-3 PennState
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Pasteurella multocida was the most isolated pathogen

35 BRD cases and 35 healthy controls
P. multocida B. trehalosi

Case Control Case Control

-, JG
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57% BRD cases and 26% healthy controls
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Control calves had lower odds of P.multocida shedding

OR 0.21 with 95% CI: 0.08-0.60 P < 0.001 LC =1 and 2 cm?

OR 0.10 with 95% CI: 0.04-0.24 P = 0.001

v-3 PennState
¥ College of Agricultural Sciences



P.multocida did not reduce ADG

P. multocida No pathogen isolated

C & M

0.96 + 0.03 kg/d 0.94 + 0.03 kg/d

P=0.51 '3 PennState

2y College of Agricultural Sciences



Control calves gained better than calves diagnosed

37 BRD §&¢(
106 Control

with BRD during period 2

1.5 Control mBRE

> 1
=

)

O

<0.5

0.14 +0.03 kg/d
O s
1 2 3
Period

Age 0 to 61 days (period 1]

Age 61 to 83 days (period 2) | Age 83 to 238 days (period 3) @ PennState
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Does lung consolidation severity matter?

Cramer and Ollivett, 2018

1 cm?
2 cm?

3 cm?
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Calves with LC of 1 to 2 cm 2 did not differ from calves
without LC (none)

. /; ©® (e
g - / Calves with = 3 cm?
.O % (1_03 +0.04 kg/d J

1 . 2
Period
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Findings from study 1

Corroborated previous Holstein work in pre-weaned calves

Calves suffer 140 g ADG loss up to 83 days of age

Calves overcome losses in ADG by 238 days of age

P. multocida was associated with LC but not with ADG

v-3 PennState
Fernandes et al., 2025 G College of Agricultural Sciences



Intramuscular Adipogenesis

A
Density of multipotent cells
Conception Adipogenesis Birth 250 days Slaughter
initiates
Adipocyte hyperplasia Adipocyte hypertrophy

| ' |

i Enhance marbling through genetic, nutrition and
SN other strategies
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JOURMNAL ARTICLE ACCEPTED MANUSCRIPT

The association of lung consolidation in beef x dairy
cattle at weaning with feedlot growth performance,
carcass characteristics, liver health, and liver
microbiome diversity 3

Ingrid L B Fernandes, Melissa C Cantor, Ana Fonseca, Erika Ganda, Tara L Felix &

—
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Lifetime study

Study 2

Feedlot
phase

353d 475d
of age of age

v-3 PennState
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Carcass traits are impacted in cattle affected by BRD

Number of BRD treatments

Marbling -5% -13% -14%

Wilson et al., 2017; Blakebrough-Hall et al., 2020 '3 PennState

¥ College of Agricultural Sciences



Limitations - methods

Number of BRD treatments

Treatment records
Lung lesions at slaughter

Wilson et al., 2017; Blakebrough-Hall et al., 2020 '3 PennState

2y College of Agricultural Sciences



Objectives

_——-—

Investigate:

The association of BRD diaghosed
by lung consolidation ( O1 a m)
weaning (61 = 14 d of age) with
feedlot growth performance,
carcass traits in beef x dairy cattle
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¥ College of Agricultural Sciences



Management description

Dairy farm Calf ranch
o\ e\ /\‘/\
~ E0 ‘H s W
Age 0 to 4 days Age 4 to 61 days

Grower ranch
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Age 61 to 238 days
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Dairy farm Calf ranch Grower ranch

alAl AalAl Al

N e N A T R ha

Age 0 to 4 days Age 4 to 61 days Age 61 to 238 days

Transportation

353 N53 d of age

Grower

v-3 PennState
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Feedlot growth performance

12 days | , 680 kg 635 kg
adaptation

5 slaughter days
41 days

PennState
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Feed intake

Dry matter intake

GrowSafe -
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