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Evaluated the impact on 

mortality, antimicrobial 

treatment, and growth 

in 77 d at facility

Health scored 2,616 

calves daily after arrival 

to a calf research facility
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77dArrival

Evaluated the impact on 

mortality, antimicrobial 

treatment, and growth 

in 77 d at facility

Health scored 2,616 

calves daily after arrival 

to a calf research facility

Schinwald et al. 2022

M O R T A L I T Y

77dArrival

Evaluated the impact on 

mortality, antimicrobial 

treatment, and growth 

in 77 d at facility

Health scored 2,616 

calves daily after arrival 

to a calf research facility

Schinwald et al. 2022 4%
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+ 4%
D i a r r h e a
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M O R T A L I T Y
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M O R T A L I T Y R E S P I R A T O R Y
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mortality, antimicrobial 

treatment, and growth 
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+ 2 days
D i a r r h e a

M O R T A L I T Y R E S P I R A T O R Y
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mortality, antimicrobial 

treatment, and growth 
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M O R T A L I T Y R E S P I R A T O R Y
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Evaluated the impact on 

mortality, antimicrobial 

treatment, and growth 

in 77 d at facility

Health scored 2,616 

calves daily after arrival 
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Schinwald et al. 2022 980 g/d
N o  D i a r r h e a

- 140 g/d
D i a r r h e a
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R E S P I R A T O R Y GROWTH
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Evaluated the impact of 

diarrhea on feed 

efficiency at a calf raiser

Vandewiel et al. 
(in prep)

77 dArrival
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77 dArrival

Evaluated the impact of 

diarrhea on feed 

efficiency at a calf raiser

Vandewiel et al. 
(in prep)

F E E D  E F F I C I E N C Y

77 dArrival

Evaluated the impact of 

diarrhea on feed 

efficiency at a calf raiser

Vandewiel et al. 
(in prep) 6.72 ME/kg gain

N o  D i a r r h e a

+ 0.10 ME/kg gain
D i a r r h e a
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F E E D  E F F I C I E N C Y

77 dArrival

Evaluated the impact of 

diarrhea on feed 

efficiency at a calf raiser

Vandewiel et al. 
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Abuelo et al. 2021

Followed 2,200 calves 

through to the end of 

first lactation at a large 

Michigan dairy farm

Goh et al. 2024

Followed 9,833 calves 

through to the end of 

first lactation at a large 

Australian dairy farm

P R E - C A L V I N G

73% vs. 78%
C O N C E P T I O N  R A T E

+ 4 to 7 d
A G E  A T  F I R S T  C A L V I N G

5% ↓ hazard
S U R V I V A L  T O  F I R S T  L A C T A T I O N

Abuelo et al. 2021

Followed 2,200 calves 

through to the end of 

first lactation at a large 

Michigan dairy farm

Goh et al. 2024

Followed 9,833 calves 

through to the end of 

first lactation at a large 

Australian dairy farm
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P R E - C A L V I N G
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first lactation at a large 
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Managing Diarrhea 1. Colostrum management

2. Nutrition

3. Environment 

4. Early and appropriate treatment

Managing Disease
1. Colostrum management

2. Nutrition

3. Environment 

4. Early and appropriate treatment
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Achieving passive 
immunity.

Quantity Quality Quickness Cleanliness
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First 
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1. Improved Gut Development
2. Improved Health
3. Improved Growth

Extended 
Colostrum 

Feeding

Extended 
Colostrum 

Feeding
Source: Pyo et al., 2020 

1. Improved Gut Development

All calves fed one meal of colostrum followed by:
• Milk

• 50% milk/50% colostrum

• Colostrum
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Extended 
Colostrum 

Feeding
Source: Pyo et al., 2020 

1. Improved Gut Development

All calves fed one meal of colostrum followed by:
• Milk

• 50% milk/50% colostrum

• Colostrum

Extended 
Colostrum 

Feeding
Source: Pyo et al., 2020 

1. Improved Gut Development

All calves fed one meal of colostrum followed by:
• Milk

• 50% milk/50% colostrum

• Colostrum
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Extended 
Colostrum 

Feeding
Source: Pyo et al., 2020 

1. Improved Gut Development

All calves fed one meal of colostrum followed by:
• Milk

• 50% milk/50% colostrum

• Colostrum

Extended 
Colostrum 

Feeding
Source: Van Soest et al., 2022 

1. Improved Gut Development

All calves fed one meal of colostrum followed by:
• Milk

• Transition milk

2 x greater villus length and width 

▲mucosal surface area

50% more cell proliferation
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Extended 
Colostrum 

Feeding

2. Improved Health

Source: Berge et al., 2009 

After arrival to calf ranch calves fed:
• Milk
• 70 g CR + MR twice daily for 14 d
• 70 g nutritionally matched supplement + MR 

without IgG twice daily for 14 d

0.0 0.5 1.0 1.5

Colostrum supplement
Placebo

Relative Risk

0.0 0.5 1.0 1.5 2.0

Colostrum supplement
Placebo

Hazard Ratio

No effect

0.0 0.5 1.0 1.5

CR

Odds Ratio

0.0 0.5 1.0 1.5

CR

Odds Ratio

Extended 
Colostrum 

Feeding

2. Improved Health

Source: Chamorro et al., 2017 

After arrival to calf ranch calves fed:
• Milk
• 150 g CR + MR twice daily for 14 d

0.0 0.5 1.0 1.5

CR

Odds Ratio

▼ odds by 
85%

▼ odds by 
93%

▼ odds by 
54%
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Extended 
Colostrum 

Feeding

2. Improved Health

Source: McCarthy et al., 2024 

All calves fed two meals of colostrum followed 
by:
• Milk
• 50:50 MR:CR from d 2 to 3 (TRAN)
• 45 g CR twice daily + MR for 14 d (EXT)
• TRAN + EXT
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2. Improved Health

Source: McCarthy et al., 2024 

All calves fed two meals of colostrum followed 
by:
• Milk
• 50:50 MR:CR from d 2 to 3 (TRAN)
• 45 g CR twice daily + MR for 14 d (EXT)
• TRAN + EXT

No effect

0.0 0.5 1.0 1.5

Tran + Ext
Ext
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Hazard Ratio
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Extended 
Colostrum 

Feeding

2. Improved Health

Source: Renaud and Steele, 
2025

0 20 40 60 80

Respiratory (n = 10)

Diarrhea (n = 12)

% of studies

+
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Van Soest et al. 
(2022) 

3. Improved Growth

+ 300 g/d

+ 89 g/d

+ 40 g/d
S u p p l e m e n t  t r a n s i t i o n  m i l k  f o r  4  d

2  L  t r a n s i t i o n  m i l k  f o r  2 1  d a y s

7 5  g / d  C R  s u p p l e m e n t  2 x / d  f o r  1 4  d

+ 40 to 100 g/d
0 . 3 5 0  k g / d  c o l o s t r u m  f o r  1 4  d a y s

No effect

Berge et al. (2009) 

McCarthy et al. 
(2024) 

Kargar et al. (2020) 

Extended 
Colostrum 

Feeding

Kargar et al. (2021) 

Chamorro et al. 
(2017) 
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Managing Diarrhea 1. Colostrum management

2. Nutrition

3. Environment 

4. Early and appropriate treatment

Managing Diarrhea 1. Colostrum management

2. Nutrition

3. Environment 

4. Early and appropriate treatment
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Managing Diarrhea 1. Colostrum management

2. Nutrition

3. Environment 

4. Early and appropriate treatment
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Source: Gibson et al. (in prep)
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Managing Diarrhea 1. Colostrum management

2. Nutrition

3. Environment 

4. Early and appropriate treatment

47

48



2025-08-05

25

37.9 g/kg BW fluid lost per day

Source: Wilm et al. (in prep)

40 kg 1.5 (0.5 to 2.7) L lost

45 kg 1.7 (0.6 to 3.0) L lost

50 kg 1.9 (0.7 to 3.3) L lost

Source: Berchtold (2009); Constable et al. (1998) 

Calf with diarrhea

Standing, strong Weak, > 8% 
dehydrated Unable to stand

Oral electrolytes

< 7 d of age > 7 d of age

5 L with 
250 mEq

HCO3

5 L with 
500 mEq

HCO321 g 42 g
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Source: Berchtold (2009); Constable et al. (1998) 

Calf with diarrhea

Standing, strong Weak, > 8% 
dehydrated Unable to stand

Oral electrolytes

< 7 d of age > 7 d of age

5 L with 
250 mEq

HCO3

5 L with 
500 mEq

HCO321 g 42 g

Continue milk feeding

Source: Fettman et al. (1986)
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Source: Todd et al., 2010; Welk et al. (in prep)

Anti-inflammatories
• Increase body weight gain
• Improve hydration score and 

fecal score
• Increase consumption of milk, 

starter, and water
• Reduce electrolyte treatment
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Source: Zakia et al. (2025)
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How should we 
treat diarrhea?

Source: Garcia et al., 2021; Fecteau et al., 1997; Gomez et al., 2017. 

Only 30% of 
calves with 
bacteremia

Diarrhea

Bright and 
alert

No 
antibiotics

Dull or 
marked 

depression

Antibiotics

Fever

Antibiotics?

Blood in 
stool

Antibiotics?

6% 71% 24% ??%

Evaluated selective 

therapy of diarrhea with 

antibiotics at a 

commercial calf rearing 

facility

Zakia et al. (in prep)

Scleral 
injection Fever Unable to 

stand
Sunken 

eyes

Absent 
suckle 
reflex

2 or more signs:
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Scleral 
injection Fever Unable to 

stand
Sunken 

eyes

Absent 
suckle 
reflex

2 or more signs:

Evaluated selective 

therapy of diarrhea with 

antibiotics at a 

commercial calf rearing 

facility

Zakia et al. (in prep)

Scleral 
injection Fever Unable to 

stand
Sunken 

eyes

Absent 
suckle 
reflex

2 or more signs:

Evaluated selective 

therapy of diarrhea with 

antibiotics at a 

commercial calf rearing 

facility

Zakia et al. (in prep)

100% AMU

37% AMU

Mortality + Rescue 
therapy
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Enrolled 108 calves at a 

calf rearing facility at 

the onset of diarrhea

Carter et al. 2022

163.5 g CR + 163.5 g MR + 2.5 L water

STC: 4 feedings

CON: 8 feedings

327 g MR + 2.5 L water

LTC: 8 feedings

163.5 g CR + 163.5 g MR + 2.5 L water

STC: 4 feedings

CON: 8 feedings

327 g MR + 2.5 L water

LTC: 8 feedings

Enrolled 108 calves at a 

calf rearing facility at 

the onset of diarrhea

Carter et al. 2022

Followed for 56 d with 

daily fecal and 

respiratory scoring as 

well as weekly body 

weights
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D I A R R H E A  R E S O L U T I O N

1.6 d faster in LTC
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Enrolled 108 calves at a 

calf rearing facility at 

the onset of diarrhea

Carter et al. 2022

Followed for 56 d with 

daily fecal and 

respiratory scoring as 

well as weekly body 

weights
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G R O W T H

LTC No differences in AMU

A M U  A N D  M O R T A L I T Y

No differences in mortality
(14% CON and 0% LTC)Control

STC

LTC
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l
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+ 98 g/d in LTCEnrolled 108 calves at a 

calf rearing facility at 

the onset of diarrhea

Carter et al. 2022

Followed for 56 d with 

daily fecal and 

respiratory scoring as 

well as weekly body 

weights

Enrolled 88 calves at 

Ontario Dairy Research 

and Innovation Centre 

at an alert from 

automated milk feeder

Calves triggered the 

alert at (mean ± SD) 10 ±

3 d of age 

Welk et al. (in prep)
≤ 60% rolling 

dividends in milk 
intake or drinking 
speed over 2 d

Milk Replacer
(1 L at 150 g/L for 4 d)

Colostrum Replacer
(1 L at 130 g/L for 4 d)
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≤ 60% rolling 
dividends in milk 
intake or drinking 
speed over 2 d

Milk Replacer
(1 L at 150 g/L for 4 d)

Colostrum Replacer
(1 L at 130 g/L for 4 d)

Welk et al. (in prep)

Enrolled 88 calves at 

Ontario Dairy Research 

and Innovation Centre 

at an alert from 

automated milk feeder

Calves triggered the 

alert at (mean ± SD) 10 ±

3 d of age 

G R O W T H

≤ 60% rolling 
dividends in milk 
intake or drinking 
speed over 2 d

Milk Replacer
(1 L at 150 g/L for 4 d)

Colostrum Replacer
(1 L at 130 g/L for 4 d)

Welk et al. (in prep)

Enrolled 88 calves at 

Ontario Dairy Research 

and Innovation Centre 

at an alert from 

automated milk feeder

Calves triggered the 

alert at (mean ± SD) 10 ±

3 d of age 
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G R O W T H M I L K  C O N S U M P T I O N

≤ 60% rolling 
dividends in milk 
intake or drinking 
speed over 2 d

Milk Replacer
(1 L at 150 g/L for 4 d)
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Enrolled 88 calves at 

Ontario Dairy Research 

and Innovation Centre 

at an alert from 

automated milk feeder

Calves triggered the 

alert at (mean ± SD) 10 ±

3 d of age 
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Welk et al. (in prep)

Enrolled 88 calves at 

Ontario Dairy Research 

and Innovation Centre 

at an alert from 

automated milk feeder

Calves triggered the 

alert at (mean ± SD) 10 ±

3 d of age 
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Welk et al. (in prep)

Enrolled 88 calves at 

Ontario Dairy Research 

and Innovation Centre 

at an alert from 

automated milk feeder

Calves triggered the 

alert at (mean ± SD) 10 ±

3 d of age 

Take Home Messages

Diarrhea is common and many 
impacts

Prevention starts with 
colostrum management with 
milk feeding, cleanliness, and 
early disease detection critical

Fluid therapy crucial with 
colostrum showing promise
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