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Fecal Culture Summary From 
Dairy Calves with Scours 



Calf Rumination Time



Calf Performance Has Never 
Been More Important



Enhancing GI tract health and 
development

ÅConcepts:
ðFactors in milk replacer and starter that 

stimulate early gut development and 
health 

ðStarter and MR composition and feed additives

ðFeeding and management strategies

ðImpact of GI tract development on
ÅGrowth
ðEfficiency of nutrient utilization

ÅRearing costs and return on investment



Effects of a modified intensive 

milk replacer program fed two or 

four times daily on nutrient 

intake, calf growth, and health
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Treatments

1. STD2 (control): 20:20, 1.5% of birth 
BW, fed 2 X (0600 and 1700 hrs)

2. STD4: 20:20, 1.5% of birth BW, fed 4 X 
(0600, 1100, 1400 and 1700 hrs)

3. MOD2: 26:18, 2.00% of birth BW, fed 2 
X (0600 and 1700 hrs)

4. MOD4: 26:18, 2.00% of birth BW, fed 4 
X (0600, 1100, 1400 and 1700 hrs)



Treatments

ÅMR feeding rates:
ðDiets were adjusted weekly based on body weight

ðFed at 15% solids

ÅConventional diets: 1.5% of birth BW 1 - 35d
Å2x diets: 1700h meal dropped at 36d

Å4x diets: 1400 and 1700h meal dropped at 36d

ÅModified diets: 1.5% of birth BW 1 - 10d; 
2.0% of birth BW 11 - 35d

Å2x diets: 1700h meal dropped at 36d

Å4x diets: 1400 and 1700h meal dropped at 36d



Animal Description
Treatments STD2 STD4 MOD2 MOD4

Calves per  
Treatment

12 12 12 12

Sex 6M:6F 6M:6F 6M:6F 6M:6F

Breed 4 Holstein
8 X-bred

5 
Holstein
7 X -bred

3 
Holstein
9 X -bred

4 Holstein
8 X -bred
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Predicted ADG

Assumptions

Å45 kg calf

Å0.90kg of starter

Å0oF temperature

(NRC, 2001)
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ADG d 1-42, kg/d 
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ADG d 1-42; treatment P = 0.39
ADG d 1-56; treatment P = 0.18



Starter Intake
Treatment

Item STD2 STD4 MOD2 MOD4 SEM P- Value

Starter Intake, kg 0.88 1.02 0.81 0.75 0.07 0.03
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Structural Growth 
Measurements

Treatment

Item STD2 STD4 MOD2 MOD4 SEM P- Value

Hip Height, cm 86.3 85.4 86.5 86.7 0.99 0.82

Hip Width, cm 20.5 20.0 20.9 21.1 0.37 0.21

Wither Height, cm 82.3 81.6 82.5 82.8 0.92 0.78

Heart Girth, cm 91.2 90.6 91.7 92.4 1.34 0.79

Body Length, cm 71.9 71.4 72.6 72.8 1.05 0.77

Å There was a tendency ( P = 0.08) for a treatment × week interaction of wither height



Estimated Costs

Treatment STD2 STD4 MOD2 MOD4

Cost ($) 156.47 186.47 209.43 239.43

ÅCosts include milk replacer and labor
ð3min/calf/feeding ($9.00/hr)

Å20:20 = $1.30/lb

Å26:18 = $1.46/lb



Significance
ÅFeeding 4x: ŷstarter intake when calves 

were fed a 20:20 MR
ð5.2 kg additional body weight gain for calves fed 4x vs. 2x 

daily through day 56

ÅCalves fed the modified accelerated (MOD2 
and MOD4) program showed small growth 
differences over the conventional milk 
replacer program
ðEffects of cold stress on nutrient use?



Exploring Milk Replacer and 
Starter Additives

ÅGoal:  Find an additive or a 
combination of additives that:
ðConsistently and measurably improves 

calf performance

ðIs palatable and affordable

ðPosition additives for optimal effect 



Effects of milk replacer and 

starter additives on dairy calf 

performance
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ADG

ADG d 1-42; treatment P = 0.45 

ADG d 1-56; treatment P = 0.47



Rumen Fluid Supplementation to 
Nursery Calves

Å8 mL of RF daily (0 to 6 wk of age) 
ðHigher ADG

ðFewer days scouring

ÅMechanism:
ðNot a probiotic response (autoclaved)

ðLikely:
ÅBacterial polysaccharides

ÅOrganic acids Muscato et al., 2002



Prebiotics

ÅDefinition - a nondigestible food ingredient 
that beneficially alters the host by 
stimulating the growth or activity of 
bacteria.

ÅSummary of literature :
ðSome benefits

ðInconsistent response
ÅTerre et al., 2007; Heinrichs et al., 2003; Quigley et 

al., 2002; Donovan, 2002

ðImpact on immune function is not established



Supplemental Yeast Culture 
for Nursery Calves

ÅYeast culture added to starter
ð0, 1 or 2% of DM (0 to 42 days)

Å2% YC 
ðImproved starter intake 

ðImproved ADG by 16%

ðSlight improvements in rumen epithelial 
development

Lesmeister et al., 2004



Probiotics

ÅDefinition - live microbial feed 
supplement which beneficially affect 
intestinal health.

ÅSummary of Literature :
ðMode of action is unknown

ðBeneficial in stressed/sick calves

ðLimited research evaluating immune 
function.   



Effects of Probiotics on Calf 
Performance

Average of Four 
Experiments

Variable Control Probiotic SEM

Final BW Kg 77.6 a 78.5 b 0.24

ADG: Wk 1 to 8 
g/d

610 a 626 b 4.56

DMI: Wk 1  to 
8, kg 

52.2 52.4 0.17

Feed Efficiency 1.63 a 1.52 b 0.01

Timmerman et al., 2005



Supplemental dried bovine colostrum in 
milk replacer fed dairy calves

g of IgG /d

0 5 10 P- value

ADG, kg/d 0.63 0.67 0.65 P=0.45

Prevalence 
of Scours d 

7- 13, %

36% 34% 32% P= 0.95

Prevalence 
of Scours d 

7- 13, %

39 30 35 P = 0.75

No difference in fecal shedding of pathogens

Bielman et al., 2009



Varying proportions            
of MR Fatty Acids 
ÅCompared to whole milk:
ðMR is higher in C 16:0, C18:0, and C18:1

ðMR is lower in C4:0 , C18:2, and C18:3

ÅPotential health benefits of
ðSCFA

ðEssential fatty acids
ÅAntimicrobial and antiviral properties

ÅMay alter digestibility and intake



Butyrate

ÅButyric acid is a natural organic acid
ðPresent in the fore -stomach of 

ruminants.

ð0.16 g/L in cows milk

ÅFunctional role :
ðGrowth, digestibility, feed efficeincy, 

proliferation, differentiation, and 
function in the GIT  



Sodium-butyrate function in the lower gut:
-Stimulate defense systems
-Modify immune and inflammatory responses
-Influence intestinal micro -flora



Butyrate Supplementation in 
Calf Milk Replacers

Milk Replacer

Item Control Butyrate P > F SE

BW gain, g/d
0 to 42 d

518 540 0.05 14

Starter intake, g/d
0 to 42 d

338 347 NS 23

Abnormal fecal score
days 0 to 28 d

10.2 9.0 0.05 0.5

Hill et al.,  2007



Lactoferrin
ÅIron binding compound normally found 

in colostrum and milk (Masson and 
Heremans, 1971)
ðColostrum contains 2 mg/mL

ÅBacteriostatic against E. Coli and
Rotavirus

ÅLimited data available
ðRoblee et al., 2003

ðCowles et al., 2006



Conflicting Viewpoints Regarding 
Elevated Plane of Nutrition

ÅòProvision of additional nutrients may 
exacerbate health problems and 
cause anorexiaó.  Johnson, 1998

ÅAdditional milk replacer fed to calves 
challenged with coronavirus:
ðResulted in greater BW gain 

ðIncreased incidence of dirrhea



Synergistic effects of additives 
on calf health and growth

ÅCombinations of feed additives may 
provide an additive response.

ÅNeed to identify affordable and 
effective combinations.

Calf 

Performance/

health

A

B

C

D



Incomplete List of Factors 
Impacting Results 

ÅSeason

ÅCalf origin and immune status

ÅFeeding management
ðNutrient profile

ðAmount of solids

ðFeeding consistency

ÅIntensity of measurement



Feeding Management



Am I missing something?



Automated Calf Feeders Offer 
New Opportunities and Challenges






