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Data from 14,024 born 

on a single dairy farm
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milk production and 
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Abuelo et al. 2021
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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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Achieving Passive 
Immunity.

Current 
BC level

Current 
Ontario 
level

Target 
(% 
calves)

% BrixTotal 
Protein 
(g/dL)

Serum IgG 
(g/L)

Category

33%32%> 40> 9.4> 6.2> 25.0Excellent
15%17%~ 308.9 to 9.35.8 to 6.118.0 to 24.9Good 
28%32%~ 208.1 to 8.85.1 to 5.710.0 to 17.9Fair
24%19%< 10< 8.1< 5.1< 10.0Poor

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

> 10 g/L IgG

34% lower risk of diarrhea
53% lower risk of mortality

43% lower risk of pneumonia

Achieving Passive 
Immunity.
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Challenges quantifying passive 
immunity

Source: Lopez et al., 2020
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Challenges quantifying passive 
immunity

Source: Goetz et al. (2025)

Achieving passive 
immunity.

Quantity Quality Quickness Cleanliness

3 to 4 L at first 
feeding

Source: Morin et al., 1997; Chigerwe et al., 2008
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Achieving passive 
immunity.

Quantity Quality Quickness Cleanliness

3 to 4 L at first 
feeding

Source: Godden et al., 2009

Achieving passive 
immunity.

Quantity Quality Quickness Cleanliness

2 meals of 
colostrum first 12 
hrs

Source: Abuelo et al., 2019

3 to 4 L at first 
feeding
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What about more smaller meals?

Source: Lopez et al., 2022

Low-frequency of colostrum: 8% 
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Achieving passive 
immunity.

Quantity Quality Quickness Cleanliness

> 50 g/L of IgG 

OR > 22% BRIX

Source: Westhoff et al., 2024; Buczinski and Vandeweerd, 2016

94.3% probability > 50 g/L 

Achieving passive 
immunity.

Quantity Quality Quickness Cleanliness

> 50 g/L of IgG 

OR > 22% BRIX

Source: Lopez et al., 2023
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Achieving passive 
immunity.

Quantity Quality Quickness Cleanliness

> 50 g/L of IgG 

OR > 22% BRIX

Can enrich poor 
quality?

Source: Bielmann et al., 2010; Lopez et al., 2023
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Source: Conneely et al., 2013; Silva-del-Río et al., 2017 
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Achieving passive 
immunity.

Quantity Quality Quickness Cleanliness

As quick as 
possible?

Source: Fisher et al. 2018
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Achieving passive 
immunity.

Quantity Quality Quickness Cleanliness

Source: Gelsinger et al. 2015; James et al., 1981
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Achieving passive 
immunity.

Quantity Quality Quickness Cleanliness

Source: Gelsinger et al. 2015; James et al., 1981
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Achieving passive 
immunity.

Quantity Quality Quickness Cleanliness

Source: Haggerty et al. 2025
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Achieving passive 
immunity.

Quantity Quality Quickness Cleanliness

Source: Haggerty et al. 2025
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Source: Stewart et al. 2005

Te
at

 e
nd

Ref
rig

er
at

ed
, 2

4 
hrs

Ref
rig

er
at

ed
, 4

8 
hrs

Ref
rig

er
at

ed
, 9

6 
hrs

0

500000

1000000

1500000

2000000

T
B

C
 c

fu
/m

l

Te
at

 e
nd

Ref
rig

er
at

ed
 +

 P
S, 2

4 
hrs

Ref
rig

er
at

ed
 +

 P
S, 4

8 
hrs

Ref
rig

er
at

ed
 +

 P
S, 9

6 
hrs

0
25000
50000
75000

100000

T
B

C
 c

fu
/m

l

+
Potassium 
sorbate (0.5% 
wt/vol)

Source: Westhoff and Mann, 2025

Store for maximum 
of 32 weeks

59

60



2025-08-05

31

Source: Balthazar et al., 2015
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Source: Johnson et al. 2007, Gelsinger et al. 2015, Elizondo-Salazar et al., 2010, Godden et al., 2006 
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Source: Mann et al., 2020
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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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1. Bedding

Managing the 
environment

Source: Norlund, 2008; Medrano-Galarza et al., 2018
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35 sq ft (3.25 sq m) / 
calf

< 10 calves per groupSource: Norlund and Halbach, 2019; Medrano-Galarza
et al., 2018

Managing the 
environment 
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1. Bedding
2. Stocking density
3. Ventilation

Deliver air with no draft (< 0.8 
m/s)

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

Reduce fine dust

Keep ammonia low

Managing the 
environment 

1. Bedding
2. Stocking density
3. Ventilation
4. Drainage

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

Managing the 
environment 
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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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I’m sick

Source:Conboy et al. (2022); 
Cantor et al. (submitted)
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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

M I L K  I N T A K E

0

3000

6000

9000

12000

-3 -2 -1 0 1 2 3 4 5

M
ilk

 in
ta

ke
 (m

l/d
)

Day relative to diarrhea diagnosis 

Healthy Diarrhea

*

*
* *

^
^

*

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
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F E E D  I N T A K E

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. 

Cantor and Costa, 
2022
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All calves were 
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Guevara-Mann et al. 
(2023)
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Compared calves had 

severe (n = 11; 

dehydrated/depressed) 

and mild diarrhea (n = 11) 

to healthy calves using 

pedometers

Welk et al., in prep
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Compared calves that 
recovered from BRD (n =19) with 
calves that relapsed (n = 19)
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Source: Buczinski et al., 2018
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Source: Buczinski et al., 2018

UC Davis scoreModified scoring rule
220Presence of dyspnea
27Temperature > 39.2◦C

21Eye discharge
410Nasal discharge
516Ear drop/Head tilt
216Spontaneous cough
1770Maximal score
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Source: Hassiq et al., 2007

Take Home Messages

Respiratory disease in early life 
very detrimental 

Need to think about colostrum, 
nutrition, and the environment 
for prevention

Critical to evaluate feeding 
behavior in calves

Think about key symptoms in 
disease diagnosis 
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