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Outline Today

• Background, Current Issues

• Past programs of Test and Remove 

• Present program of vaccines, 
testing and the role of NPIP

• Future challenges with live poultry 
production
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Today’s News

• Salmonella

• Outbreak

• Public Reaction
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Salmonella in the News, Explosion of Information
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https://www.foodsafetynews.com/2018/
09/letter‐from‐the‐editor‐any‐answers‐
to‐the‐years‐persistent‐questions/



Committee on Poultry and other Avian Species Reports

• Egg Layers – Food Safety, Foreign Animal Diseases, Areas of Concern

• Salmonella Enteritidis (SE/FDA Egg Safety Rule Compliance) – 3.2/5 rating (moderate‐high)

• Group C or other non‐SE serotypes resulting in egg recalls – 3.7/5 rating (moderate‐high)

• Broilers ‐ 2018 Major Non‐Disease Issues

• #2 – Increased Food Safety Regulations by USDA/FSIS

• #3 – Biosecurity – Internal Programs, HPAI threat)

• Turkeys – Turkey Health Survey

• Salmonella 4/5 rating, #7/24 disease issues

• Food Safety is #1 Research Priority

1/30/2019 Healthy animals for healthy people and communities  | mn.gov/bah 6



Dr. Daniel E. Salmon
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• USDA Bacteriologist (1850-1914)

• 2,500 antigenically distinct variants
• Serovars or Serotypes

• Poultry – Salmonella enterica
• Non-motile – host specific 

• Salmonella Pullorum, Salmonella Gallinarum

• Paratyphoid salmonellae

• Salmonella Arizonae (turkeys)



Salmonella Reservoirs, Control

• Many potential sources:
• Breeder flock / hatchery

• Environment

• Feed

• Rodents

• Control methods:
• Source from clean flocks

• Biosecurity

• Cleaning & disinfection

• Feed treatments

• Rodent control

• Vaccination



Disease Transmission

EGG TRANSMITTED (vertical)

• Examples:

• Salmonella

• Mycoplasma

• Sources:

Breeder Flock

Hatchery

People and equipment at these facilities

MECHANICALLY TRANSMITTED 
(horizontal)

• Examples:
• Avian Influenza, Newcastle Disease

• Salmonella

• Mycoplasma

• Sources:
People

Equipment 

Pests
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Poultry Genetics, Pedigree Selection Pressure
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Salmonella – The Past
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Salmonella Pullorum (Pullorum Disease)
Salmonella Gallinarum (Fowl Typhoid)

• Important disease of US poultry in 1930’s

• Species Affected:
• Chickens are the natural hosts

• Found in other avian species

• Characteristics:
• Asymptomatic adult carriers

• High chick mortality

• White diarrhea, depression, dehydration



Salmonella Pullorum‐Typhoid Disease Cycle
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• SP & SG ‐ Serogroup
D1

• Rapid Whole Blood 
Tests (Plate Test) in 
the Field

• OIE Reportable 
Disease



National Poultry Improvement Plan



National Poultry Improvement Plan (NPIP)

• U.S. Department of Agriculture
• Plan coordination, Laboratory materials

• Official State Agency
• (Minnesota Board of Animal Health)
• Supervise program

• Industry participants
• Voluntary
• Must agree to meet standards
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NPIP Provisions
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Salmonella – The Present
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Salmonella in Shell Eggs
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• During the 1980s, important cause of human illness

• Salmonella Enteritidis (SE) can be inside normal‐appearing eggs

• Raw or lightly cooked (runny egg whites or yolks) eggs



Salmonella Enteritidis (NPIP Annual Report – Dr. Denise Brinson‐Heard)
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Egg-type Chicken breeding flocks with isolates of Salmonella Enteritidis
by phage type and by year 1989-2018

Year No. Flocks Phage Type
1989 1 13A
1990 11 13A, 13, 8, 28
1991 12 13A, 13, 8
1992 10 Untypable,13A,8,28,34
1993 5 Untypable, 8, 2
1994 3 13A, 8
1995 2 13A, 28
1996 5 Untypable, RNDC, 13A,8,2
1997 2 8
1998 2 8
1999 1 13
2000 4 13, 8
2001 1 13

2002-2004 0
2005 1 13
2006 1 34
2007 4 13, 8
2008 3 8
2009 0
2010 3 8(2), 13

2011-2013 0
2014 1 NA

2015-2017 0
2018 3 NA



Salmonella Enteritidis
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Salmonella in Meat Birds
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Salmonella in Baby Poultry

• Live poultry can be a source of 
Salmonella

• Salmonella germs can cause a 
diarrheal illness in people

• Mild, Severe, Life Threatening

• Chicks, ducklings, live poultry carry 
Salmonella and still appear healthy 
and clean

• Salmonella is shed in droppings 
and contaminates areas where 
birds live/roam
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Sample Collection for Salmonella testing

• Environmental Samples:

• Pre‐placement swabs

• Bootie samples

• Hatchery debris (fluff)

• Chick/poult papers

• Bird Cultures:
• Cloacal swabs

• Dead‐in‐shells

• Bird/tissues



Minnesota’s Turkey Industry
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Dr. Ben S. Pomeroy
University of Minnesota

• University Research

• State Regulations

• Pro‐Active Testing Programs

• Sharing of test information

• Primary Breeder Meetings

• Collaboration



Minnesota Turkey Industry Testing Programs
‐Voluntary, Annual Renewal, OSA Supervision‐

• Primary Breeders – Parent Stock

• Brooder Building Pre‐Placement

• Environmental Tests

• Beginning, Mid‐Lay, End‐of‐Lay

• Hatchery Testing

• Chick/Poult Box Papers

• 10 Day Mortality
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Salmonella – The Future, The Challenges
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Testing

1/30/2019 Healthy animals for healthy people and communities  | mn.gov/bah 27

• Improved Tubed and Plated Media 
to assist enrichment process

• Brilliant Green / Novobiocin

• XLT4

• MSRV

• NPIP Program Standards





Testing
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Biosecurity, Flock Sanitation, Hatchery Sanitation
‐is it good enough?
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Challenges to Salmonella Control

• Vertically integrated production systems may help with control strategies 

• Confidentiality – testing, reporting, collaboration
• Public vs. Private

• Sharing of isolates, reporting without penalty

• Communication to the consuming public about what defines an “outbreak”

• How to deliver the message of overall food safety

• Over‐extension of monitoring programs, regulations……serotypes matter
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More Challenges

• Salmonella vaccination (live AND killed) reduce Salmonella in progeny  

• Serotype shift so autogenous vaccines with yearly changes are needed

• Difficult to measure success…such as water acidifiers, probiotics, etc.

• Qualitative versus a quantitative load

• Not Salmonella elimination programs, Salmonella reduction programs

• Measuring success requires a lot of sampling……expensive
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Take Home Message

• Salmonella
• Ever changing, challenging situation

• Evaluation of testing and sampling strategies

• Evaluation of Control Strategies

• On‐Going Discussion
• More Communication

• Testing, Surveillance, Reporting

• Confidentiality, Data Use, Goals
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None of Us 
Alone are as 
Good as All of 
Us Together
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THANK YOU!  THANK YOU!  THANK YOU!



Questions?
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