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The SandhillsThe Sandhills

Calving SystemCalving System……

and how they apply toand how they apply to

other production systemsother production systems

In about an hour, Clements finishes a chore that
has helped cut calf scours on his Loup County,
Nebraska, ranch to nonexistent…
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System reducesSystem reduces
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The McLean County
System of Swine
Sanitation

• Management system to
control internal parasites
of young pigs

• Based on farrowing
hygiene and movement
of sow and pigs to clean
pastures

• Tested 1919-1926

Reviewed- 1942 USDA Yearbook
of Agriculture. pp774-780

A. These large, healthy pigs were protected 
    from the ravages of parasites

B. These unthrifty pigs became parasitized 
     soon after they were born
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Domino Ranching

BiocontainmentBiocontainment

Actions toActions to
prevent theprevent the

spread ofspread of
infectiousinfectious

agentsagents

WithinWithin

populationspopulations

Prevent Effective Contacts

physical separationphysical separation

minimize contact time minimize contact time 

minimize dose-loadminimize dose-load



Increase host
resistance

Remove / prevent entry
of the agent

neonatal calf diarrheaneonatal calf diarrhea

Death lossDeath loss

Performance lossPerformance loss

Treatment costsTreatment costs

        Labor, medicationLabor, medication

Human tollHuman toll

        Risk for injury, frustrationRisk for injury, frustration

neonatal calf diarrhea:neonatal calf diarrhea:
Public Health ConcernsPublic Health Concerns

  ZoonosesZoonoses

            SalmonellaSalmonella

            CryptosporidiaCryptosporidia

  Antibiotic usageAntibiotic usage

AgentsAgents

•• bacteriabacteria

•• E. coli, SalmonellaE. coli, Salmonella

•• virusesviruses

•• rotavirus, coronavirusrotavirus, coronavirus

•• protozoaprotozoa

•• cryptosporidiacryptosporidia

•• fungifungi

•• mycotic superinfectionmycotic superinfection



Agents of calf scoursAgents of calf scours

Diarrhea-causing organismsDiarrhea-causing organisms
are common in cattleare common in cattle
populationspopulations
••  including herds without scours including herds without scours

problems.problems.

bovine coronavirusbovine coronavirus cryptosporidiacryptosporidia

ImmunityImmunity

ExposureExposure

TimeTime

The battleThe battle

betweenbetween

exposure andexposure and

immunityimmunity

begins atbegins at

birthbirth

ImmunityImmunity

AgeAge

Antibodies fromAntibodies from

colostrumcolostrum

PassivePassive

ImmunityImmunity
Active immuneActive immune

responseresponse

PassivePassive AcquiredAcquired

Antibodies fromAntibodies from

colostrumcolostrum

AgeAge

ImmunityImmunity

Window of vulnerabilityWindow of vulnerability

PassivePassive AcquiredAcquired
AgeAge



ImmunityImmunity

Window of vulnerabilityWindow of vulnerability

ExposureExposure
ScoursScours

AgeAge

ImmunityImmunity

Age in DaysAge in Days

0-5       6-10      11-15     16-20     21-25     26-300-5       6-10      11-15     16-20     21-25     26-30

ExposureExposure
ScoursScours

Age specificity of calf scoursAge specificity of calf scours

•• Population Population susceptiblesusceptible to scours: calves 1-3 weeks of age to scours: calves 1-3 weeks of age

Frequency histogram

age of calves at death
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Also when Also when 

calves becomecalves become

infectiveinfective

Nebraska FieldNebraska Field

Disease ResearchDisease Research

Diagnostic investigationDiagnostic investigation

Field epidemiologyField epidemiology

Case-studies ofCase-studies of

interventionsinterventions

Nebraska
Sandhills

Beef herd experiencing severe
losses to calf scours

• 402 cattle with live
births, managed as a
single group –intensive
grazing

• No treatment or control
interventions

• 48 deaths due to scours

• An “epidemiologically-
pure” scours epidemic

• and RECORDS!



Frequency of births and deaths  by week
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Factors of the calf explaining death
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Factors of the calf explaining
death from scours

• Calves born on the day of a pasture-move were
more likely to die (OR=1.9, p=0.09)

Age of the calf at death
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Age of death over time
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Death in theDeath in the

same age-rangesame age-range

throughout thethroughout the

calving seasoncalving season
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Proportion of the calves born each week thatProportion of the calves born each week that

eventually died from neonatal diarrheaeventually died from neonatal diarrhea
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Levels of pathogen exposure increase overLevels of pathogen exposure increase over
TIME TIME withinwithin a calving season a calving season

Increasing ANIMALIncreasing ANIMAL

DENSITYDENSITY     (more effective     (more effective

contacts and environmentalcontacts and environmental

contamination)contamination)

MULTIPLIER EFFECTMULTIPLIER EFFECT

••Cows  - Cows  - ““ lowlow”” level level

sheddersshedders

••Calves Calves –– multiply multiply

pathogens to higherpathogens to higher

and higher levelsand higher levels

resulting in greaterresulting in greater

infectivityinfectivity

0

0.1

0.2

0.3

0.4

0.5

0.6

B
e
fo

re
 5

/2

5
/2

-5
/8

5
/9

-5
/1

5

5
/1

6
-5

/2
2

5
/2

3
-5

/2
9

5
/3

0
-6

/5

6
/6

-6
/1

2

6
/1

3
-6

/1
9

6
/2

0
-6

/2
6

6
/2

7
-7

/3

A
ft
e
r 
7
/3

Week of birth

P
ro

b
a

b
il

it
y

 o
f 

d
e

a
th ImmunityImmunity

ExposureExposure

TimeTime

ImmunityImmunity

ExposureExposure

TimeTime

Multiplier Effect
Biocontainment
strategies for neonatal
calf diarrhea

• Eliminate the agent and
keep it out

• Increase host resistance

• Colostrum!

• Prevent effective contacts
–older infective calves
and contaminated
environment!

Center for Food Security and Public Health
Iowa State University -2003

Sandhills CalfSandhills Calf

Scours ProjectScours Project

  Re-create theRe-create the

conditions existingconditions existing

at the start of theat the start of the

calving seasoncalving season

•• Clean calving areaClean calving area

•• Absence of olderAbsence of older

calves as a source ofcalves as a source of

exposureexposure

Frequency of births
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Sandhills CalvingSandhills Calving

SystemSystem

Re-create the conditions at theRe-create the conditions at the

start of the calving seasonstart of the calving season

•• Move pregnant cows to newMove pregnant cows to new

calving pastures each weekcalving pastures each week

•• Minimize dose-loadMinimize dose-load

•• Improve maternal bondingImprove maternal bonding

•• Segregate calves by age toSegregate calves by age to

prevent the multiplier effectprevent the multiplier effect
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Less death and illness dueLess death and illness due
to neonatal scours (p<0.01)to neonatal scours (p<0.01)

Minimal to no treatment  orMinimal to no treatment  or
antibiotic useantibiotic use

••24-fold reduction in animal24-fold reduction in animal
health expenses (p<0.01)health expenses (p<0.01)
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"This is the number one thing I've
done over the years that has benefited

us economically," Clements says.
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The Principles of AnimalThe Principles of Animal

Hygiene and PreventiveHygiene and Preventive

Veterinary MedicineVeterinary Medicine

……those more particularlythose more particularly
concerned with the food-concerned with the food-
producing animals must think inproducing animals must think in
terms of hygiene, for theirterms of hygiene, for their
success is in no small measuresuccess is in no small measure
dependent upon their knowledgedependent upon their knowledge
of the subjectof the subject””
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