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GROWTH
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Schaffer et al. 2016

Data from 14,024 born

on a single dairy farm
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BRD treatment
preweaning on future
production on a single
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ST B ELL 201 SURVIVAL TO FIRST LACTATION

Data from 14,024 born

on a single dairy farm (o) (o)
Evaluated BRD 6 6 /O vs. 84 /O
treatment < 120 d with

BRD vs. NO BRD

milk production and

culling

Abuelo et al. 2021

Evaluated the impact of
BRD treatment
preweaning on future
production on a single

dairy farm

SRR B ELL 201 SURVIVAL TO FIRST LACTATION

Data from 14,024 born

on a single dairy farm (o)

Evaluated BRD 6 6 /o vs ° 8 4 /o
treatment < 120 d with

. . BRD vs. NO BRD
milk production and

culling

Abuelo et al. 2021

Evaluated the impact of

BRD treatment

preweaning on future

production on a single

dairy farm




2025-08-05

Schaffer et al. 2016 MILK PRODUCTION

Data from 14,024 born
on a single dairy farm
Evaluated BRD
treatment < 120 d with

meescinnd - =233 0 525 KG

culling
305 MILKING EQUIVALENT

Abuelo et al. 2021

Evaluated the impact of

BRD treatment

preweaning on future

production on a single

dairy farm

$17,000/yr

120 calvings/yr with 50% heifers born
23% with 0.5 to 4 d and 22% with >4 d
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Colostrum management
Plane of milk nutrition

Environment

Early disease detection
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Achieving Passive
Immunity.
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>10g/L IgG
Achieving Passive "" \ 53% lower r!sk of rqortality
. v‘ ~ | 34%lower risk of diarrhea
Immunlty. iy /. 43% lower risk of pneumonia
Category SerumlIgG Total % Brix Target
(g/L) Protein (%
(g/dL) calves)

m <10.0 <51 <81 <10

UNIVERSITY OF

GUELPH

Source: Lombard et al,, 2020; Crannell and Abuelo, 2023
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Achieving Passive

>10g/LIgG

59% lower risk of mortality
67% lower risk of diarrhea

Immunity.
Category SerumlIgG Total % Brix Target
(g/L) Protein (%
(g/dL) calves)
m <10.0 <51 <81 <10
GUELPH
Source: Lombard et al,, 2020; Crannell and Abuelo, 2023
35
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Immunity. 20-
So
g5
Category SerumlIgG Total % Brix Target § '%’ 207
(g/L) Protein (% ‘é g'
(g/dL) calves) =%
>250 >62 >94 > 40 85101
180t0249 58to6.1 89t093 ~ 30 o\?a <
Fair 100to17.9 b5.1to57 8.1to8.8 ~20 0-
& 3
m <10.0 <51 <81 <10 & & F e
(G
Q;"

UNIVERSITY OF

GUELPH

Source: Lombard et al., 2020; Crannell and Abuelo, 2023

Passive Immunity Category
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Challenges quantifying passive
Immunity

Source: Lopez et al, 2020
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Challenges quantifying passive
Immuni ty
60,0 - 350 1y = 58726x - 17,433
Yy = 12,647X - 50,599 % 300 R2 = 0,4013
500 | R#=08066 . y
/e 25,0
40,0 -
= ﬁ) 20,0
bo N
g 300 - S 150
20,0 1 10,0
100 - 50
0,0 oo : ‘ 0,0 1
30 50 7.0 9.0 9.0
STP, g/dL STP, g/dL
Source: Lopez et al., 2020
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Challenges quantifying passive

A Home . . .

A Baseline Immunoglobulin G (IgG) Estimator
& Diarrhen This calculator estimates what a cow’s serum IgG level would have been on day 1, based on a sample collected within 7 days after calving.
£4 BRD

Individual Calculation
B Baseline IgG "
1gG value (g/L) Days after calving

Batch Conversion
Import Herd IgG Values ®

Browse...

Source: Goetz et al. (2025)
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3to 4L at first
feeding

Quantity Quality Quickness Cleanliness
40+
15
. . . T304 >
Achieving passives,, g 10
o L] m
Immunity. < 101 Es
[
0- ? 0
'&'ﬁ%‘fﬁﬁ 2L 4L 1L 2L 3L 4L
Volume at first feeding Volume at first feeding
Source: Morin et al, 1997; Chigerwe et al,, 2008
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3to 4L at first
feeding

(O]VE:T51 414V Quality Quickness Cleanliness
30+
A h ° ° ° g 20_
chieving passives
o L] m .
Immunity. 210
0 T
Eﬁﬁéfﬁﬁ 100 g (CR) 200 g (CR) 271g(MC; 3.8L)
. odd 2000 Volume at first feeding
ource: Godden et al,,
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3 to 4L at first
feeding

2 meals of Colostrum meals One == Two

colostrum first 12
hrs

-
o
o

o
L=
3]

Quantity (O]VE:1114Y]

o
)
[$)]

p < 0.0001
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0 25 50 75 100

Achieving passive Age (days)
immunity.
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Source: Abuelo et al., 2019
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Extended Colostrum Feeding

E Colostrum
30 | Second Meal
l 0% / 50%
-1 25 -
~~
oo —t—t—t ﬁ‘#’; 4
G 2 e
Bo .
c Milk
35
= .
& 1w First Meal
SH
0 —%— T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24

Hours after birth

Source: Hare et al,, 2020

43

What about more smaller meals?

-&- Low-Frequency —a—High-Frequency
Low-frequency of colostrum: 8% 30
BW at 1 hour and 4% BW at 12 hours

N
()}

N
o

High-frequency of colostrum: 4%
BW at 1 hour, 4% BW at 6 hours, and
4% BW at 12 hours

Serum IgG, g/L
o

N
o

; No differences in milk
intake at 24-48 h

0 4 8 12 16 20 24 28 32 36 40 44 48
Time after birth (h)

[&)]

o

Source: Lopez et al, 2022
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> 50 g/L of IgG
OR > 22% BRIX 94.3% probablllty > 50 g/L
e
A
3
2 7o)
Quantity Quality e @
5 Q
-

° ° ° o | endall's T =
Achieving passive i
° ° 0 50 100 150 200 25(
Immunity. RID, giL

GUELPH
Source: Westhoff et al.,, 2024; Buczinski and Vandeweerd, 2016
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> 50 g/L of IgG
OR > 22% BRIX 40
S50
35
- 30
£ 24,32
g 25
c
Quantity Quality § 20 I

o
E 15 1,76
>

[ ] [ ] [ ] g
Achieving passive 10
Immunity. 5

UNIVERSITY OF O -
GUELPH 30 g/L 60 g/L 90 g/L
Source: Lopez et al, 2023 MC MC MC
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COLOSTRUM CALCULATOR
40
35,71
35 ol
Colostrum Enrichment =2 30 26,9
£ 2432 1
Amount of fresh colostrum (L) %O 25
% BRIX of fresh colostrum = 19’85
% BRIX goal of enriched colostrum g 20 I
| cae ] :
€ 15 1,76
2
o o Weight of powdirullg:::j:“::o fresh maternal 8
Achieving g 5 10
[ ] [ ] g
Immunity. 5
UNIVERSITY OF O
GUELPH o 30 g/L 30-60CR 60 g/L 60-90CR 90 g/L
Settings MC MC MC
Source: Bi¢
47
> 50 g/L of IgG £18to21hd [
>
. 'S 15 to 18 h- E=EEEEEE
OR > 22% BRIX 2 120 15 h —
arich poo £ 9to1zh
" r =1
P < 6to9h-
uE: 3 to 6 h-
i= O0to3h-
-30 -20 -10 0 10
IgG (g/L) compared to 0 to 3 hours
[
. S >11h]
Achievi 5 £
O =
H : “ ® 6to 11 h
Immunit 2 S
F"  <6h-
GUELPH . } .

Source: Conneely et al, 2013; Silva-del-Rio et al,, 2017

-30 -20 10
IgG (g/L) compared to < 6 hours
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As quick as
possible?
30
025
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c
%20
015
8
° ° ° %10
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. o 5
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UL 0 6 12 18 24 30 36 42 48
Time after birth (h)
Source: Fisher et al. 2018
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Feeding Method?
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High bacteria
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Achieving passive
immunity.

UNIVERSITY OF

GUELPH

Source: Haggerty et al. 2025
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Source: Renaud et al. 2017
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M. bovis Salmonella E. coli Listeria S. aureus

UNIVERSITY OF

GUELPH

Source: Johnson et al. 2007, Gelsinger et al. 2015, Elizondo-Salazar et al,, 2010, Godden et al, 2006
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1

<60°C > 60-63.5°C 76°C
Heat Treatment Temperature

i

15+ |

Colostrum IgG (g/L)
)

Serum IgG (g/L)

UNIVERSITY OF

GUELPH <60°C >60-63.5°C 76°C
Heat Treatment Temperature

Source: Rabaza et al,, 2023
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% change to fresh colostrum

Insulin IGF-1

UNIVERSITY OF

GUELPH

Source: Mann et al,, 2020
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Setting the Calf Up 1
for Success
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Colostrum management
Plane of milk nutrition

Environment

Early disease detection
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Setting the Calf Up
for Success

1. Colostrum management
2. Plane of milk nutrition

3. Environment

4. Early disease detection
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Managing the
environment

1. Bedding

Source: Norlund, 2008; Medrano-Galarza et al., 2018

71

Managing the
environment

1. Bedding
2. Stocking density

Source: Norlund and Halbach, 2019; Medrano-Galarza
et al, 2018

72

, NESTING
- KCORE 1

Prevalence of BRD

<b5cm 6to16 cm >16 cm
Depth of wet bedding

visible when lying down

<10 calves per group

2025-08-05
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Managing the
environment

1. Bedding
2. Stocking density
3. Ventilation

Source: Norlund and Halbach, 2019; Medrano-Galarza
et al, 2018; van Leenen et al. (2020)

73

Managing the
environment

1. Bedding

2. Stocking density
3. Ventilation

4. Drainage

Source: Norlund and Halbach, 2019; Medrano-Galarza
et al, 2018

74
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Setting the Calf Up
for Success

1.

2.
3.
4.

Colostrum management
Plane of milk nutrition

Environment

Early disease detection

Percentage of Calves

80%

60%

40%

20%

0%

135 7 9 1M13151719 21232527
Day

oo
@1

o2
m3
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Conboy et al. 2021

Calves with NCD were
pair matched to healthy
controls (31 pairs) by
farm, gender, and age at
case diagnosis to
assess for differences in
feeding behavior
between case and

control calves.

Conboy et al. 2021

Calves with NCD were

pair matched to healthy

(o]
o
o
o

controls (31 pairs) by

farm, gender, and age at
case diagnosis to

assess for differences in

Milk intake (ml/d)

feeding behavior

w
o
o
o

between case and

control calves.

MILK INTAKE

-3-2 -1 0 1 2 3 4 5
Day relative to diarrhea diagnosis

——Healthy Diarrhea
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Cantor and Costa,
2022
Calves with BRD were

pair matched to healthy

controls (33 pairs) by

sex and age at diagnosis
to assess for
differences in feeding
behavior between case

and control calves.

Guevara-Mann et al.
(2023)

Case-control study
where 13 calves with
diarrhea matched to 13
healthy control calves.
All calves were

individually housed

-
(=

Milk Intake (L)
[--) w

-

'y
D oo O
o O O

Starter Intake (g)
F=9
[=]
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FEED INTAKE

Healthy

Healthy

BRD

BRD

400

w
o
©)

Total step counts per day
—_ N
o o
(@] (@]

——Healthy

Diarrhea

-3 -2 -1 0

Days Relative to Diarrhea
Diagnosis

1 2 3 4
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Welk et al, in prep

Compared calves had
severe (n=11;
dehydrated/depressed)
and mild diarrhea (n = 1)
to healthy calves using

pedometers

Activity Index

2000

< Healthy
16004 = Mild Diarrhea
Severe Diarrhea

12001

Step Count (steps/d)
©
[=]
i

Y
o
e

12000+

80001

40001

3210123456 7

Can it be used for

recovery?

Compared calves that
recovered from BRD (n =19) with
calves that relapsed (n =19)

Source: Cantor et al., 2022

Total step count (steps/d)

800

600

400

200

1 2 3 4 5 6 7 8 9 10
Days relative to Bovine Respiratory Disease
Diagnosis

——Recovered Relapsed

86
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UCDAVIS UcC University of California
Vertaina

oY roicine CE

Agriculture and Natural Resources  § Cooperative Extension

UCDAVIS

ANIMAL SCIENCE

Bovine respiratory disease scoring system for pre-weaned dairy calves'*
_chre_if _ab_nnrm | _(a y severil
. -

:_CIini_ca_! sign | S_cpre_if_normal

Eye discharge 0

Nasal discharge 0

Ear droop or 0
Head tilt
:Cnugh 0  Nocough 2 'Spcntaneuus cough
| Breathing 0 Normal | 2 Rapid or difficult breathing
Temperature 0 <1025°F |2 2102.5°F
Add scores for all clinical signs, if total score is 2 5, calf may be p for bovine
v ot T K 58 @0 . -
iy 53 Lo 11 Wi A s T, Vo Earannain AL Drke . K P, Farver T
om0 Leranonoe ¥, Von ararraun A Gra Ch ek e BA S5 SErbty v spmctcy of i () E00Q sy 0 s S 1t b teprry s
e oo by caves 1o Dagn vt 000 ise A3 11038 briey

[
s

A ®.$ m

(e )
Absent Sportaneous cough
(e )
()
=
R T S T
(Fresent)
Absent =
-P‘ Mo cough
=)

Source: Buczinski et al,, 2018
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P ST
7467 5is
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Modified scoring rule

UC Davis score

Presence of dyspnea 20 2
Temperature > 39.2°C 7 2
Eye discharge 1 2
Nasal discharge 10 4
Ear drop/Head tilt 16 5
Spontaneous cough 16 2
Maximal score 70 17

Source: Buczinski et al,, 2018
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Source: Hassiq et al,, 2007

Passive immunity
(Colostrum-derived)

Antibody
Concentration

Active Immunity
(Calf-Developed)

.J-/
L]
0 1
Day of life

i

21to 36% | -

90

91

Take Home Messages

\ nutrition, and the environment
for prevention

g
¥ Critical to evaluate feeding
#= behavior in calves

46



2025-08-05

&L UNIVERSITY OF

& GUELPH

Funding provided by:

® NSERC
; CRSNG A

MAPLEVIEW

LES PRODUCTEURS

LAITIERS

i
I fE Farmers
YN | M//A of Ontario JHcANAOA
Your calf care partners [g|\ 0
T4 SC C . ? j o
) L INOVATIO
AN
CANADA \ Cab
e i1 £5T. 1363 o ®Net
! R ® ® AsSR
h DAIRY i Day Networkfor
: RESEARCH Ao sy and
| Ontario CusteRs = :
o0
Lactanet o
[ L)

DAIRY 4%
at GUELPH

CANADA'S DAIRY UNIVERSITY

93

&L UNIVERSITY OF

& GUELPH

Questions?

94

47



