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Biological Fact #1




Biological Fact #2

Humans poop, too!



Biological Fact #3

Pathogens are present in poop

Bacteria (e.g., Campylobacter,
Salmonella, E. coli O157:H7,
Aeromonas)

Protozoa, (e.g.,
Cryptosporidium,
Giardia, Toxoplasma)

Viruses (e.g.,
adenovirus,
enterovirus,
rotavirus)




Manur e 0s -EDged Snorel

Manure as Asset

Manure field-

application is a cost-
effective and s
sustainable approach

% for optimal soil tilth
. ,ﬂ and fertility
Manure as Liability

o
¢ /1 ./ /Manure may

£4 contain pathogens
harmful to both

Societal goal: Maximize the beneficial uses of manure while minimizing
environmental pathogen transmission



Human and Livestock Pathogen
Movement in the Environment
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Primary Human Pathogens in Swine Manure

A Enterohemorrhagic E. coli (e.g., E. coli O157:H7)

A Salmonella species

A Campylobacter species

A Yersinia enterocolitica

A Listeria species

A Giardia lamblia

A Rotavirus (possible transmission from pigs to humans)
A Norovirus (pigs believed to harbor human strains)

A Hepatitis E virus



Toxin producing E. coli

A E. coli O157:H7, the Jack-in-the-Box bug

A Severe diarrhea; 4% of cases develop
kidney failure

A 73,000 cases, 60 deaths/year in US
A Walkerton, Ontario outbreak



Salmonella enterica

A In people, diarrhea, cramps, fever

A Can move from the intestine to
bloodstream, bone, and urinary tract

A 1.4 million cases, 600 deaths/year in US
A Growing antibiotic resistance



Campylobacter jejuni and C. coli

A Most common cause of bacterial
gastrointestinal illness in the US

A Severe diarrhea, potential complications
with liver, heart, other organs

A Causes Guillain-Barré syndrome, acute
paralysis



Hepatitis E Virus

A HEV is present in approximately
I 50% of swine herds
I 70% of storage pits
I 40% of waste lagoons

A HEV genogroup 3 appears to be shared between swine,
humans, and deer

A In developing countries, HEV human mortality rate = 1%,
27% In pregnant women

A However, in developed counties HEV infections are rare

A 45% of samples from the South Fork lowa River Basin in
lowa were HEV positive



Pathogen traits favoring transmission

AReleased to the environment in high
numbers In feces

AL ong survival times in the environment
A ow dose required for infection

ACapable of multiplying in the environment
(1.e., no host required)



Environmental factors favoring
pathogen inactivation

AWarm temperatures, greater than 68AF
ADry desiccating conditions

AUltraviolet radiation from sunlight
AFreeze-thaw cycles

ALow organic content

ANative microbial communities



Estimates of Enteric lllness Attributable to
Contact with Animals and Their
Environments in the United States

A 445,213 /3.2 million illnesses (14%) from animal contact

Campylobacter 17% 187,481 1,877 17
species

ST E. coli 14 16,057 230 2
Non-typhoid 11 127,155 2,392 47
Salmonella

Cryptosporidium 16 113,344 412 7

species




Pathogens in manure from a single farm by
year and season

Manure Pathogen Concentration (genomic copies/L)
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Pathogens in manure from a single farm by
year and season

Manure Pathogen Concentration (genomic copies/L)
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Livestock Pathogens in
Groundwater
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Groundwater in Rural Northeastern Wiscons
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Mystery
Manure Seep,
DePere, WI
April 14, 2015

Upper: Manure flowing out of
bedrock hole being pumped
to storage.

Left: Recovering manure on
surface from groundwater
seepage



