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Biosecurity becomes necessity for
21st Century pig production

The National Institute for Animal
Agriculture (NIAA) is pleased to present a
special issue of Swine Health and
Epidemiology Report devoted to the topic
of biosecurity. Plans for this special issue
were made prior to the unprecedented
spread of FMD across the globe in 2001
and long before the tragic events that
occurred on September 11.  However,
both of these situations underscore the fun-
damental role that biosecurity measures
play in pig production today. Biosecurity
measures are critical not only at our
nation’s borders, but also at each produc-
tion center. That is why we hope that this
compilation of papers, authored by some of
the industry’s top experts, will provide an
invaluable reference for producers, veteri-
narians and other stakeholders involved in
215t century pork production.

Joseph F. Conner, DVM

Recently greater emphasis has
focused on measures that manage swine
population biosecurity. This increased
emphasis is occurring because of our
understanding of the cost of biosecurity
lapses, our understanding of disease
transmission, and recognition that dis-
ease challenges in lean genotypes have a
greater impact on lean tissue accretion
compared to low lean genotypes.
Biosecurity is the specia efforts, proce-
dures, and programs implemented and
maintained to reduce the risk of intro-
ducing disease organisms into a swine
population. Population health may be
defined in terms of crude mortality rates
or production characteristics, but more
typically is discussed in terms of the
presence and severity of major infec-
tious agents. Disease increases mortali-
ty, diverts nutrient resources from lean
tissue deposition, decreases rate of gain,
reduces feed conversion, increases
growth variability and lowers reproduc-
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minimizing the challenge level of dis-
ease agents presently in the herd. The
potential for disease exposure increases
as pig population size age spread
increases. Poor hygiene increases the
pathogen challenge and overwhelms the
defense mechanisms of the growing pig.
Introduction of pigs and transportation
of both pigs entering and exiting clearly
represent the highest risk of disease
introduction.

It is often convenient to draw a box
around a facility or system and then
make alist of al of the entries and exits
into that facility or system to understand
critical control points of biosecurity.
(See charts on page 5).

Biosecurity risks can be prioritized
to develop apractical, cost effective pro-
gram. Facility level reviewsare critical
to understand all the entries and exits
within afacility or site. The entire farm
or system staff must understand the risk
and preventive measures. Everyone in
the production chain must accept that it
is his or her responsibility to identify
biosecurity lapses or risks, assimilate
corrective measures and participate in
the implementation. Programs can be
formulated by management, but must be
championed by everyone. Biosecurity
programs must be sustainable and
reviewed periodically. Many lapses can
be corrected by the day-to-day attention
to procedures. Some procedures are
easy to adapt (example — showering)
others are more difficult (example —
slaughter truck, cleaning, disinfecting,
and drying). All require discipline and

Continued on page 5
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Biosecurity: What Really Works

Sandra F. Amass, DVM, PhD, Dipl ABVP

Biosecurity and sanitation practices
are implemented on many pork produc-
tion units to prevent the introduction of
pathogens to the herd or to groups of
pigs within the herd. These protocols
must take into consideration a multitude
of risks for pathogen introduction. Many
decisions regarding biosecurity proto-
cols on pork production units are cur-
rently based on producer and veterinary
experience and opinion, not on scientific
research. Not knowing the extent to
which biosecurity measures need to be
implemented to prevent the transmission
of porcine pathogens is an important
problem, because, until that information
is known, pork producers will run one of
two risks:

e Expenditure of time and money on
unnecessary biosecurity measures, or

e Insufficient biosecurity measures
that place the pig population at risk for
economically devastating disease out-
breaks.

The argument often presented is that
al biosecurity measures, even if not
effective, are important because imple-
mentation of biosecurity protocols sensi-
tizes personnel to biosecurity issues. The
biosecurity mind-set of the personnel is
thought to enable workers to pay more
attention to details that, if performed
sloppily, might place the herd at risk of
infection. | wholeheartedly agree that we
must encourage our colleagues to pay
attention to these details in their work.
Asmost biosecurity procedures have not
been validated, we must do the best we
can with the information that we have to
date. However, | feel that a dangerous
premise is set when we recommend pro-
cedures that have been scientifically
shown to be ineffective, just to give the
‘perception’ that we are doing every-
thing possible to prevent breaches in
biosecurity. Encouraging people to per-
form biosecurity tasks that are known to

be worthless damages our credibility.
One would not ask personnel to vacci-
nate a herd for pseudorabies using a
modified live vaccine that had been
mixed and then stored for 2 weeks at
909F just to give the perception that by
vaccinating the pigs, they were doing
everything possible to prevent an out-
break of pseudorabies. Eventually,
employees and clients will recognize the
hoax and your future recommendations
will not be heard.

The goal of our research program is
to put science into biosecurity protocols.
We redlize that bigger issues such as sit-
ing, pig proximity, and aerosol transmis-
sion offer risks that we cannot control in
many cases. Thus, our research has
focused on the details within production
unitsthat we can control- specifically the
role of people as mechanical vectors in
transmitting porcine pathogens. These
details are important because

recommended phenolic detergents for
use in boot baths. He suggested that
effective utilization of boot baths con-
sisted of cleaning boots in a preliminary
bath filled with dilute detergent, fol-
lowed by immersion of clean boots to a
depth of 15 cm, for at least 1 minute, in
a second bath filled with detergent.
Quinn advocated that large units prepare
new boot baths dailly or when visibly
contaminated and small units prepare
new boot baths every 3 days.

We recently evaluated Cidex
Formula 7*, Nolvasan®, Clorox®,
Betadine Solution, 1Stroke Environ®,
and Roccal-D Plus utilizing various boot
bath protocols. Basic principles of prop-
er boot bath use learned from these
experiments include:

Scrubbing visible manure from
boots enhances removal of significant
numbers of bacteria. Simply walking

we most likely track
pathogens among groups of
pigs before we observe the
clinical signs of an outbreak.
Boot baths
Farm personnel use boot
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through a boot bath will not reduce bac-
terial counts. Standing in a boot bath for
up to 2 minutes without scrubbing off
the manure did not significantly reduce
bacterial counts except when a cost-pro-
hibitive disinfectant (Cidex formula 7*)
was used.

Scrubbing visible manure off in a
water bath is as efficacious as scrubbing
manure off in a bath of the disinfectants
tested asfar as reducing bacterial counts.
Although not tested, detergents may
make manure removal easier.

Scrubbing off manure in a clean
disinfectant boot bath (1Stroke
Environ®) reduces the bacterial
count more than scrubbing bootsin a
contaminated boot bath.

Boots that have been scrubbed
free of manure and then soaked in
Roccal-D Plus for 5 or more minutes
meet the standard for disinfection.

Time constraints make proper
use of boot baths within production
units difficult. However, spending
time and money to implement boot bath
procedures on afarm without using them
correctly is a waste of resources.
Although going through the mations of
stepping in a boot bath has benefits of
increasing employee awareness of biose-
curity and maintaining a clean work-
place, this insufficient biosecurity mea-
sure as tested in this study may place the
pigs at risk for infection because conta-
minated boots are being used by person-
nel.

In conclusion, boot stations with
hoses and brushes will facilitate manure
removal. Disinfectants should be select-
ed based on efficacy, cost, ease of use,
and environmental friendliness. The
intention of this research was not to have
everyone stop cleaning boots, but
instead, to encourage the use of effective
footwear cleaning protocols.

People as vectors

People flow into and within produc-
tion units comprises a large component
of biosecurity; however little research is
available to support common policies
regarding people movement. Sellers, et
al sampled people who had contacted
animals infected with FMDV. More
FMDV was isolated from the nose than

the mouth of these people. Viruswasiso-
lated from the nose of one person at 28
hours, but was not isolated after 48
hours. Nose blowing or washing was not
effective in eliminating the virus, and
cloth or industrial masks were not effec-
tivein preventing inhalation of the virus.
Transfer of the virus between people was
documented after persons in contact
with infected animals spoke to unex-
posed colleagues in a box for 4 minutes.
One year later, Sellers, et al, reported

“I feel that a dangerous
premise is set when we recom-
mend procedures that have
been scientifically shown to be
ineffective, just to give the ‘per-
ception’ that we are doing
everything possible to prevent
breaches in biosecurity.”

that FMDV could be transferred by
human beings, from infected pigs, to
susceptible cattle. Results from Seller’s
work appear to be the origin for the “48
hour rule” used by many producers even
though different viruses and bacteria
may be harbored for longer or shorter
periods by humans. Wentworth, et al.,
recorded transmission of SIV to human
caretakers. In this study, pig-to-human
transmission occurred despite the use of
Animal Biosafety Level 3 containment
practice (coveralls, boots, goggles,
gloves, hairnets, and dust masks.).

In contrast, Goodwin reported that
the culture of breath and hair samples
from a person exposed to pigs experi-
mentally infected with M. hyopneumoni-
ae did not result in reisolation of M.
hyopneumoniae.  Additionally, the
authors could not detect pig-to-human
transmission of S. suis using throat swab
samples collected from farm personnel
who were working in close daily contact
with infected pigs.

Our investigations of people as
mechanical vectorsfor PRRSV wereless
conclusive. Although people did not
transmit PRRSV from pigs with acute
PRRS to uninfected pigs under the con-

ditions of our study, there was some evi-
dence that people could be contaminated
with PRRS viral RNA after contact with
infected pigs. PRRS viral RNA was
detected in saliva and fingernail rinse
samples of 2 of 10 people immediately
after exposure to PRRSV-inoculated
pigs, on athird person (fingernail rinse)
at 5 hours, and a fourth person (nasa
swab) at 48 hours after exposure to
infected pigs. Further studies should
address these findings using virus isola-
tion instead of NRT-PCR to deter-
mineif the PRRSV RNA found on
people is infectious.

Thus, it would appear that the
risk of transmitting diseases back-
and-forth between human beings
and swine varies with the
pathogen. Quantification of the
risk of transmission of common
porcine pathogens and individual
strains of these pathogens on an
individual basisis essential.

Conclusions

Further research is needed to vali-
date biosecurity methods used in pork
production. Once effective biosecurity
procedures are defined, producers and
veterinarians can develop protocols for
production units commensurate with the
greatest risks for that farm, keeping in
mind that removal of visible manure is
central to all biosecurity efforts whether
the contaminated surfaceis aboot, cloth-
ing, truck or skin.

Contact the author:
Sandra F. Amass, DVM, Ph.D, Dipl
ABVP, Dept. of Veterinary Clinical

Sciences, Purdue University, West
Lafayette, IN 47907 amasss@purdue

.edu.

Editors Note: The author’s complete
paper and references can be found at
www.animalagriculture.org in the Swine
Health issues section.
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Isolation of incoming breeding stock to
prevent introduction of disease

Rick Tubbs, DVM, MS MBA

I solation of incoming breeding stock
from the main herd for a period of obser-
vation and testing isacritical stepin pre-
venting introduction of disease-causing
organisms into a herd. Before isolation
occurs and in order for it to be effective,
the pigs should have first been obtained
from a known reliable source. The ani-
mals must be transported in cleaned and
disinfected vehicles and loaded and
unloaded properly using cleaned and dis-
infected load-out areas. Transportation
routes must minimize the potential for
exposing pigs to other pigs or pig trucks
during transport. While in isolation the
pigs can be tested for antibodies to spe-
cific diseases to determine if exposure
has occurred. Vaccination for some dis-
eases can take placeif it is a part of the
herd’s disease prevention plan, devel-
oped by the herd veterinarian.

Location and Design of Isolation
Facility

The proper distance of isolation
facilities from the main farm has been
debated and is not known precisely, but
it must be functionally separate from the
main herd. Waste management, proper
nutrition, pest control and people move-
ment should be at the same level of secu-
rity as the main herd.

Potential designs for isolation facili-
tiesrange from separate buildings on dif-
ferent sites from the main farm to sepa-
rate parts of a building located on the
home farm. The key point is to remem-
ber that the primary purpose of an isola-
tion facility is to protect the main herd.
Placement, air-flow and pig movements
must be planned so as to prevent the
spread of disease organisms from the
isolated pigs to the main herd. A sec-
ondary purposeisto protect the new pigs
from organisms present in the main herd
in the early stages, yet allow acclimati-
zation to occur in the latter stages. The
time allowed for isolation must allow for

clinical signs of any disease that may be
incubating to develop. Isolation also
allows time for diagnostic testing to be
completed prior to introduction of ani-
mals into the herd.

An isolation facility must be large
enough to house al incoming breeding
animals comfortably and should be
planned accordingly. Poorly planned
isolation facilities are often over-stocked
which increases stress and attrition of
purchased animals due to injuries and
lameness. The facility should allow for
separate housing of boars and gilts.
Depending on size and age, gilts should
be alowed 12 square feet per animal.
Boars should be alowed 16 square feet
per animal and in most cases should be
housed individually unless they were
raised together. Riding or fighting may
occur when boars approaching breeding
age are housed together; if this occurs
the animals should be separated.

Operational Biosecurity of the
I solation Facility

The isolation facility must be oper-
ated in a strict al-in, al-out fashion.
Each group of animals must be moved
into the main herd before the next group
of incoming animals enters the isolation
facility. The facility must be cleaned,
disinfected and dried before a new group
enters. The isolation facility must have
the same level of biosecurity asthe main
farm. Farm workers who are caring for
animals in the isolation facility should
do so at the end of the work day. A sep-
arate changing area from the main farm
with separate clothes and boots should
be provided. Once a worker has been
into the isolation unit they should not
return to the main farm until the next
day. Many farms require a shower into
and out of the isolation unit. Equipment
that is used in an isolation unit should
remain there until the isolation period is
ended. At that time equipment can be

washed, disinfected and dried before
being taken back into the main farm.
Ideally, waste materials from the isola-
tion building will be handled separately
from waste materials from the main
farm. Minimally, waste from the isola-
tion unit should not be flushed into a
lagoon from which water will be recy-
cled back to the main farm for flushing
of pits or gutters.

The length of time that animals are
isolated before being allowed entry into
the main herd will vary depending on the
health status of the breeding stock sup-
plier, the health status of the receiving
herd and the diseases of concern in the
local area. A minimum of 21 days is
needed to allow any diseases that may be
incubating to express themselves. Many
states require a 30 — 60 day retest for
PRV; in those states the minimum isola
tion period should be 30 days plus the
amount of time needed to get test results
back from the lab. Concern about other
diseases (especialy PRRS) and the time
required to perform necessary testing
and get results back may dictate much
longer isolation periods. Many farms
also use the isolation facility to accli-
mate incoming animals to the disease
organisms present on the home farm.
This should only be done after the strict
isolation period has been completed.

Health Monitoring

The isolation period, in addition to
protecting the main herd from diseases
that may be incubating in the new pigs,
allows adequate time for health monitor-
ing both by observing clinical signs and
performing serological and perhaps
other tests. The new pigs should be
observed daily for clinical signs of any
disease, including: coughing, excessive
sneezing, diarrhea, blood or mucusin the
feces, loss of appetite, skin lesions,

Continued on page 11
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Biosecurity hecomes necessity for

21st Century

Continued from page 1
sustainability.

Our industry is realizing that high
hedlth status herds have value and that
there is technology to maintain this sta-
tus. Thereisacost of disease andin pre-
venting disease but the true cost of dis-
ease usually accrues over time and thus
isfrequently underestimated when deter-
mining cost effectiveness of preventive
procedures. Challenging diseases such
as PRRS reawaken our awareness of the
value of preventive biosecurity. In the

Chart 1

illustrates the
common introductions
and exits of typical
Farrow-to-Wean unit.

Chart 2

illustrates the
common introductions
and exits of typical
Wean-to-Finish facility.

Chart 3

further suddivides
human traffic in and out
of a unit illustrating
traffic volume.

future, consumer acceptance of antibiot-
ic interventions may also direct an
increased value on high health produc-
tion. Biosecurity may seem like an
undaunting program, however, many
practical interventions will very effec-
tively manage this risk.

Contact the author: Dr. Joseph F.
Connor, Carthage Veterinary Service,
Ltd., 34 West Main Street, Carthage,
IL 62321-1259, connor@hogvet.com.

BIOSECURITY FORCES

Entries Farrow to Wean Exits
Pigs — —> Weaners
Semen — — Culls
People — —> Deads
Feed = —> Used Supplies
Water — —> Waste
Air —
Pests —
Recycle Water —
Supplies —
Entries Wean to Finish Exits
Pigs — —> Slaughter
People — — Culls
Feed — —> Lites
Water — —> Deads
Air —> —> Used Supplies
Pests — —> Waste
Recycle Water —
Supplies —
Entries and exits can be grouped into classifications such as pigs, people, trans-
portation, etc. to develop a systematic approach in reducing risk.
Entries People Exits
Staff — —> Staff
Consultants = — Consultants
Maintenance — —> Maintenance .
. —> Insurance Reviews
Insurance Reviews— —» Pest Control
Pest Control — — Auditors
Auditors —
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The Potential for International
Travelers to Transmit Foreign
Animal Diseases to US Livestock

Editor’s Note: In August 1998, the
Centers for Epidemiology and Animal
Health within the US Department of
Agriculture published a report assessing
the potential risk for international trav-
elersto transmit foreign animal diseases
(FAD) to livestock and poultry in the US,
The following is a summarization of the
report and focuses on diseases of interest
to the swineindustry. The full report can

be found at www.aphis.usda.gov/
vs/ceah/cei/travrisk.pdf.

ommercial airlines carry 1.4 mil-
‘ lion persons across international
borders every day (CDC 1998).
Forty-seven million Americans vaca-
tioned in foreign countries in 1994 and
over 43 million tourists came to the US
in 1995 (WTO 1997). Business travel-
ers, including veterinarians, producers,
and representatives and regulators of
animal and poultry industries, add many
millions to that total each year.
Numerous studies have examined
the risk of foreign animal diseases
(FAD) being introduced to the United
States (US) via importation of live ani-
mals, germ plasm, and animal products.
What has not been looked at extensively
is the risk of FAD introduction via the
human travelers themselves and is the
issue that this paper explores. The pur-
pose is to highlight and summarize what

is currently known regarding the poten-
tial for human infection and human-to-
animal transmission of FAD, focusing on
the International Office of Epizootics

(OIE) List A diseases. This paper also
explores the ability of humans to be bio-
logical or mechanical vectors for each
disease.

Human to Animal Transmission

Table 1, “Humans as Potential
Biological Carriers of List A Diseases,”
summarizes existing literature regarding
whether humans can be infected with
each disease agent, what the incubation
period isin humans, and possible modes
of transmission from animals to humans.
Table 2, “Quadlitative Risk of Human to
Animal Transmission,” focuses on the
ability for the disease causing agent to be
transmitted from a human to an animal,
including relative risks for such trans-
mission to occur. Both biological and
mechanical modes of transmission are
included for each List A disease. The
risk ratings listed in Table 2 pertain to
human-to-animal transmission in gener-
a and are not specific to travelers.

For the development of risk ratings,
it must be emphasized that these risk lev-
els only pertain to risk from human-to-
animal transmission. Other modes of
transmission such as animal-to-animal or
via contaminated animal products would

result in significantly

List A Diseases

Table 1: Humans as Potential Biological Carriers of relevant OIE

different risk ratings
for some diseases. It

was the purpose of this
paper to focus only on

human-to-animal
transmission. Risk of
disease transmission

by travelers is
addressed in subse-
quent sections of this

Incubation How humans may
Disease period in Become infected
humans
Foot and Mouth Disease 2-6 days Drinking raw or
pasteurized milk from
an infected animal;
direct contact
Swine Vesicular Disease unknown Direct contact;
aerosol; laboratory
exposure
Vesicular Stomatitis 2-6 days Direct contact

paper.

A review of relevant literature cen-
tered around four basic questions. 1)
Have there been reported cases of
humans being infected with the disease
causing agent? 2) Can an infected person
transmit the agent back to an animal and
if so, viawhat mode of transmission? 3)
Can people act as mechanical vectorsfor
the agent? How long can the agent sur-
vive outside the host, and under what
conditions? 4) For vector borne diseases,
isthere acompetent vector in the US and
could that vector become infected from a
person?

Synopsis of Results:
Transmission

The first factor to consider when
determining the level of risk for biologi-
cal transmission from humansto animals
is whether or not a human can become
infected with the disease agent. Cases of
human infection have been reported for
foot and mouth disease, swine vesicular
disease, and vesicular stomatitis. The
ability of transmission to take place from
humans to animals and the mode of that
transmission must also be considered. If
there are no documented cases of
human-to-animal transmission, one can
assess human-to-human modes of trans-
mission for possible extrapolation to
human-to-animal transmission.

Biological

Synopsis of Results: Mechanical
Transmission

There are many factorsto consider in
order to arrive at a risk rating for
mechanical transmission. Whether or
not a particular agent is infectious is of
importance. Agents requiring a vector
for transmission are not at risk for
mechanical transmission under this
study’s focus. The amount of the agent
shed in secretions and excretions is also

important. If a disease-causing agent is
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shed in doses too low to cause disease in
another host, therisk level is much lower
then if high amounts of the agent are
shed. Many of theviruses causing List A
diseases can survive in the environment
at room temperature for extended peri-
ods of time. This prolonged survivabili-
ty increases the risk of disease transmis-
sion by allowing more time for contact
with a susceptible animal to occur.
Another factor to consider in mechanical
transmission is the type of contact with
the infected animal that isrequired. If an
agent can be transmitted via environ-
mental contact, the level of risk is much
higher than if direct contact with lesions
isrequired. An example of environmen-
tal contact is a person walking onto an
infected premises, never touching an ani-
mal yet becoming contaminated with the
disease agent. The person then walks
onto another premises, again never
touches an anima and yet spreads the
agent to the new location. For this pro-
ject, only the person and their clothing
were taken into account when assessing
therisk of mechanical transmission from
ahuman to an animal. Any animal prod-
ucts or equipment they might be carrying
were not considered.

Disease Transmission by International
Travelers

When considering the risk that inter-
national travelers play in disease trans-
mission, several factors must be consid-
ered. First, the traveler must have con-
tact with the disease agent in the country
of origin. The traveler must then either
become infected with the agent or
become mechanically contaminated with
it. After arriving in the US, the traveler
must come in contact with a susceptible
host or vector so the agent can be trans-
mitted to an animal, resulting in disease.
For mechanical transmission to occur,
the agent must further be able to survive
outside the host for a sufficient length of
time for the person to travel to the US.

The likelihood of contact with the
disease agent varies greatly depending
on the traveler’s country of origin and
the prevalence of disease in that country.
It also depends on the traveler’s activi-

ties. Did the traveler spend their time
only in metropolitan areas with little to
no opportunity for contact with live-
stock? Or did the traveler spend timein
rural areas allowing opportunity for con-
tact with livestock? With the increasing
amount of ecotourism by US tourists,
more people are spending time in rural
areas of other countries, thus increasing
their opportunity to come into contact
with livestock and disease agents of live-
stock.

In order for mechanical transmission
to occur, a traveler must have contact
with feces or other animal excretions
containing the disease agent, wear or
pack the contaminated items to travel
internationally, then wear these same
contaminated items to a location where
they have contact with animals. While
this scenario is entirely possible, for the
majority of travelersitisnot highly plau-
sible. Travelers originating their travel
in another country are unlikely to bring
fecal contaminated clothing with them
for an international trip. However, for
the US originating tourist who spent
time in another country and is now
returning to the US, and who packed a
limited amount of clothing, it is a more
probable scenario. And unfortunately,
many of the List A diseases can survive
outside the host for extended periods of
time making it entire-

obviously at greater risk for transmission
of diseases then the general traveler.
When considering the risk of
humans biologically transmitting dis-
eases, the duration of the travel comes
into play. The length of most interna-
tional air flights is less than the incuba-
tion period of many infectious diseases.
People incubating diseases can leave the
location they became infected, travel to
the US, and transmit the disease, before
showing any symptoms of infection. A
disease can truly move around the globe
before the person incubating it has any
indication that they are infected.

Conclusion

It is possible for humans to transmit
OIE List A diseasesto animalsin the US.
However, for most of the List A diseases,
the risk of either biological or mechani-
cal transmission isnegligibleto none. At
high risk for mechanical transmission is
swine vesicular disease. Foot and mouth
disease and African swine fever are at
moderate risk for mechanical transmis-
sion while vesicular stomatitis is at low
risk for mechanical transmission.
Mitigating factors brought into account
by international travel further reduces
the risk of effective human-to-animal
transmission of List A diseases.

ly possible for the

Table 2: Qualitative Risk of Human-to-Animal Transmission

agent to be carried

Possible modes of transmission
from humans to animals

Qualitative
risk of human-

back to the US on

Disease Biological Mechanical® to-animal )

| i transmission
dl rty CI Othl ng Qr fOOt Foot and Mouth - respiratory - virus on shoes, clothing, | biological:
wear and still be Disease - direct contact ete. negligible

. - stable in the environment
Vi abl €. for months mechanical:

H moderate
Once n the US’ Swine Vesicular - unknown, - via contaminated clothing, | biological:
the trave' er must Disease possibly fecal oral | shoes, etc. negligible
) . route - survives 4 months or
come In contact wi th more in feees and infeeted | mechanical:
. tissues high

a susceptible host. It - resistant to high
H temperatures
IS unknown hOW Vesicular Stomatitis | - via insect vector | - survives several weeks biological:
many trave| ers are depending on negligible

likely to do so. Those

cnvironmental conditions
- inactivated at 58 degrees | mechanical:
C in 30 minutes low

who routinely have

Classical Swine Fever | - none - possible but rare via fecal | biological:
H H contamination on clothing, | none
direct contact with hocs. ete
animals in the US - survives several daysin | mechanical:
. . ’ manure negligible
SJCh as veterinari ans, African Swine Fever | - none - via clothing, shoes, elc. biological:
contaminated with manure | none
farmers: ranChersv - survives 11 days in feces
at room temperature mechanical:
ConSUI tants’ farm - possibly via human moderate
Workers, etc. , are carrying infected tick to US
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An Overview of Rodent Control for
Commercial Pork Production Operations

Robert M. Corrigan, Ph.D.

Swine operations are particularly
vulnerable to rodent infestations because
they provide nearly unlimited amounts
of harborage, food, and water to rodents.
It is uncommon to find a confined swine
operation, which does not contain at
least a minor level of a mouse infesta-
tion.

When rodent infestations are not
diligently managed they quickly become
severe, which in turn can pose signifi-
cant economic problems to a swine pro-
ducer. Rodents consume and contami-
nate feed, gnaw on structural, mechani-
cal, electrical and various utility compo-
nents, and weaken concrete slabs and
walkways via their burrowing activities.
Norway rats and large populations of
mice are particularly destructive to
building insulation.

Rodents can also play a significant
role in the maintenance and transmission
of swine diseases such as leptospirosis,
trichinosis, toxoplasmosis, erysipelas,
swine dysentery, and others. Mice and
rats can spread or accelerate the spread
of established diseases from contaminat-
ed areas to uncontaminated areas via
their droppings, feet, fur, urine, saliva, or
blood, As an example, mice may travel
through infected manure and then conta-
minate the food and water of healthy ani-
mals several hundred feet away, or intro-
duce a disease to nearby uninfected
barns, Consequently biosecurity cannot
be assured if rodents are tolerated in or
around swine facilities.

Key Rodent Reproduction and
Behavior: Rodents have impressive
capacities for reproduction - especially
in swinefacilities. Thusit isimportant to
control them early, before they reach
populations that cause significant dam-
age. For example, in a single year a
female mouse produces about 6-8 litters,
each litter averaging 5-6 pups. The pups

reach reproductive maturity in 6-10
weeks. The Norway rat produces about
4-7 litters, averaging 8-12 pups per litter.
Rats reach reproductive maturity
between 8-12 weeks. Both rats and mice
have natural life spans ranging from 5 to
12 months. The house mouse has a typi-
cal home range of 6-30 feet, while rats
have home ranges of 15-100 feet, and
sometimes more.

Pro-active Rodent Inspections:
Conducting monthly rodent inspections
of a swine facility is one of the most
important good production practices a
swine manager can perform. Such
inspections should be done on a
pro-active basis, regardless of whether or
not a facility has a current infestation.
Because rodents tend to be secretive and
are active at night, infestations can build
very quickly and can catch a producer
off guard. Thus, by performing monthly
inspections, minor infestations or new
incoming rodents can be prevented from
becoming severe.

Rodents living in farm buildings are
most active just after dusk and again
shortly before dawn. If rodents are seen
repeatedly during the day, it indicates an
established infestation. To get an accu-
rate assessment of the rodents at a facili-
ty, the interior and exterior premises
should be inspected using a good flash-
light, with the lights out at either dusk or
within an hour or two of dawn. If rodents
are present, the inspection will reveal the
location, distribution, and severity of the
infestation. The results of the inspection
will also prove vauable in determining
control procedures such as the most
important areas to bait or place traps.

When inspecting for rat burrows, all
areas around the building's foundations
and around bin slabs should be carefully
checked. Inspections should also be con-
ducted into any thick overgrown vegeta-
tion within up to a 100-ft. radius of the
swine facility. To confirm whether or not

arat burrow is active, the burrows can be
caved in and inspected the following
day.

Practical Rodent Control
Programs. Controlling rats and mice
around swine facilities must be a well-
organized effort. Tossing a few bait
packets out on aregular basis, or stuffing
baits down rat burrows usually resultsin
only harvesting rodents from the facility.
Unfortunately, surviving rodents quickly
replace those harvested off as a result of
incomplete control programs. These
types of efforts have led to a mispercep-
tion in the swine industry that “you
never can get rid of rodents around swine
operations’. But this is not entirely true.
It is very possible to completely elimi-
nate rat infestations from swine opera-
tions (and in fact, this should be the
goal). For mice—especialy inside con-
fined facilities—achieving zero mice
may not be practical, or even possible.
But it is totally redlistic and possible to
keep mouse populations to very low
numbers (e.g. less than a dozen mice)
even in alarge complex facility.

Facility sanitation plays a critical
role in controlling rodent populations. It
is obviously impractical to eliminate all
food sources for rodents in and around
swine facilities. Still, feed spills, or
equipment malfunctions that provide
rodents with unlimited amounts of food
should be removed or repaired as soon as
possible.

Easily accessible harborage is also
one of the key elements that allows for
rodent explosions. Any exterior debris
such as old equipment, junk piles, old
boards, and the like should be eliminat-
ed.

Controlling weeds is also important.
Weeds provide rodents with food, water,
nesting material, and cover from preda-
tors. By maintaining an uncluttered
three-foot, weed-free, graveled perime-
ter around buildings, rodents cannot use
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these areas. Gravel should be at least one
inch in diameter and be laid in a band at
least three foot wide and one-half foot
deep.

Eliminating Existing Infestations:
Rats and mice can be eliminated or
severely reduced in numbers by using
poison baits (rodenticides) and/or rodent
traps. In the majority of cases involving
established infestations, rodenticide
baits strategically placed based on the
results of the rodent inspections will pro-
vide the most cost-effective control.

Using Poison Baits. There are many
different types of poison baits on the
market, and selecting the right bait for
the right job can be confusing to the
swine producer.

The mgjority of the baits used today
in livestock programs are the single feed
anticoagulants. Multiple feed rodenti-
cides require more feedings to kill but
can be used for economy purposes and
for minor infestations. For established
infestations, the single feed anticoagu-
lant baits are recommended. Assuming
the baits are fresh, are well placed, and
the other aspects of rodent control pro-
grams are implemented (i. e. sanitation,
clutter control, weed contral, etc), froma
practical level, the different single dose
anticoagulants will perform similarly.

The three keys to effective control
using rodent baits are: 1) installing fresh
baitsin therodent’s high activity areas as
determined from the inspections and/or
rodent signs (droppings, gnaw marks,
etc); 2) placing out enough bait points to
ensure the rodents readily encounter the
baits during their nightly travels to gath-
er food; and 3) matching the right bait
formulation (e.g., pellets, vs. blocks, vs.
packets, etc) to the specific area needing
to be baited. A casua approach of
putting out baits in corners of barns and
buildings, or simply stuffing rodent bait
packets down rat burrows will have little
long term effect on rodent population
reduction, regardless of the bait brand
used.

For example, for effectively control-
ling mice inside confined swine opera-
tions, research has shown baits have to
be placed directly in the pathways of

feeding areas for the mice both on-floor
areas as well as along the various
off-floor areas (e.g., along wall ledges,
pen dividers, off-floor utility lines, etc.).
Such strategic baiting efforts are crucia
to success because a significant number
of mice never travel along thefloors, and
thus will not be subject to programs that
utilize floor baiting programs only.

For small infestations, and or main-
tenance baiting, rodenticides need not be
purchased in large quantities. For severe
infestations however, or for large swine
operations, the best economy with baits
is to buy rodenticides in bulk quantities
(25-40 Ibs.). The best economy with for-
mulations is with bulk pellets and bulk
block baits. The new block baits as they
are formulated today, are very effective
in al situations - not just damp or wet
areas, and offer the swine producer
excellent baiting versatility.

Baiting Rat Burrows: To bait bur-
rows correctly, 6-8 ounces of pellet baits
should be installed deep into active bur-
row holes using long-handled spoons.
The burrows should not be caved in until
one week later. Burrows, which are then
reopened the next day, should be re-bait-
ed in the same manner. Only one active
burrow hole need be treated every 15
feet or thereabouts, Remember burrow
systems located further away (100-ft.
radius) from the buildings must also be
treated.

Finally, for all programs involving
rodenticides, it can't be emphasized
enough that the use of rodenticide baits
will rarely be cost-effective on a long
term basis if the conditions alowing
rodents to enter the premises, hide, and
feed at will, are not addressed via com-
prehensive programs involving sanita
tion, and harborage / vegetation control.

Rodent Traps: For minor infesta-
tions of rats and mice, or to stem off an
infestation from new incoming rats or
mice, the use of traps, placed strategical-
ly where rodents have been noticed is
very effective, and inexpensive. But
traps are too labor intensive for anything
beyond a minor infestation.

When using mouse snap traps, the
trick is to set many traps for just a few

mice. For example, 6-8 snap traps are
recommended to capture 2-3 mice.
Several dozen traps would be needed for
amoderateinfestation. To catch ratswith
traps, it is most effective if the traps are
left unset but baited with a highly attrac-
tive bait (e.g., hot dogs, bacon, meat) for
a couple of days until the rat takes the
bait. Otherwise, rats can become very
wary of the traps and avoid them alto-
gether.

Electronic Machines: Despite
on-going advertisements claiming “new
technological breakthroughs’, there are
currently no electronic machines utiliz-
ing ultrasonic or electromagnetic means
which have any scientific data to prove
they work. Buyer beware.

Dogs and Cats. Although dogs and
cats will periodically kill afew rats and
mice, they cannot control an aready
established infestation. At best,
rodent-aggressive dogs and cats can be
effective in preventing infestations from
developing if they happen to quickly kill
any new rodent immigrants that venture
into an uninfested premises.

But, cats and dogs pose an addition-
al potential for disease transmission
around swine facilities, and thus these
animals are not encouraged.

Contact the author: Robert M. Corrigan,
Ph.D., Rodent Control Specialist, RMC
Pest Management Consulting, 5114
Turner Road, Richmond, IN 47374
rcorr22@aol. com

A guide to the use of the rodenticides and
formulation is available from the
National Pork Board. To order the Guide
Chart for the Use of Rodenticide Baits
for Swine Facilities contact the NPB
Ordering Department at 515-223-2621.

Editors Note: The information presented
here was excerpted from a comprehensive
paper by Robert Corrigan, which can be
Jfound on the Internet at
www.porkscience.org.
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Transportation Cleaning and Disinfection

Dr. Robert Thompson
PICUSA

Proper cleaning and disinfection of
transportation equipment is one of the
key methods to prevent disease intro-
duction into a swine farm. Management
needs to emphasize the importance of
this area to the biosecurity of the opera-
tion. Staying focused on transportation
cleaning and disinfection can be chal-
lenging. It is important to continually
monitor the cleaning and disinfection
process.

Pathogen Survival

Numerous references document the
ability of viruses and bacteria to survive
in the environment. (Beran, 1991;
Benfield et. al., 1999; Taylor, 1999; Saif,
1999; Schwartz, 1999; Harris, 1999)
PRRS and TGE viruses are both able to
survive for long periods at low tempera-
tures. Salmonellais very hardy and able
to multiply at 7-45°C. PRV reached
99.9% inactivation within 40 minutes
under ultraviolet light in a thin liquid
suspension. PRV could not be recovered
on dried glass or gelatin. This points out
the need for alowing time for drying of
the equipment following cleaning and
disinfection, Exposure to sunlight may
also help eliminate pathogens.

Disinfectants and Detergents

Most of the common disinfectants
are effective with the proper cleaning,
environmental temperature, and disin-
fectant contact times. Inactivation of the
microorganisms is a function of expo-
sure time, type of organism, concentra-
tion of organism on the surface (contam-

ination level), concentration of disinfec-
tant, temperature, and pH. Empirical
rules suggest inactivation time decreases
by afactor of 2 to 3 for each 10°C rise
in temperature, which makes it impor-
tant to use hot water. Because of the dif-
ferences in disinfectants available, it is
important to evaluate their effectiveness
in the specific environment - trailer type,
ambient temperature, possible safety
issues, and interactions with other com-
pounds used.

Cleaning compounds like soap or
detergents are surface-active chemicals
that can modify the solubility of water.
Cleaning compounds should have the
following properties: wetting or pene-
trating, rinsing properties to lower the
surface tension of the water, emulsifying
properties (degreasing) to break up fats
and oils into smaller particles, foaming
to increase the contact time, sequester-
ing to remove or inactivate water hard-
ness, and water conditioning to soften
the water by sequestering mineral ions.
Alkyl detergents meet most of these
requirements (Jeon, 1998). Use of a
soap or detergent is an important first
step in the cleaning process. An exam-
ple of the benefits of thisis demonstrat-
edin Table 1.

Summary of Properties of
Disinfectants

(see Table 2. Quinn, 1991)

e Halogens (chlorine and iodine),
phenolics, and quaternary ammonium
compounds (QAC) are effective against
Gram positive and negative bacteria,

Mycoplasmas, and common viruses.

e Chlorine is inactivated by organic
material, ammonia (urine), and has some
user safety issues.

e lodine compounds are more effec-
tive in organic material and have a good
spectrum of activity but can stain equip-
ment.

»  Phenolic disinfectants have a broad
spectrum of activity, are tolerant of
organic material and hard water, have
residual activity, and are biodegradable.
Anionic detergents work better with
phenols.

¢ QACs have similar activity as the
phenols but are cationic surface agents
which act as surfactants. They form a
bacteriostatic film and are effective on
aluminum.

For any disinfectant thorough rins-
ing after the cleaning step is necessary to
prevent any adverse reaction with the
detergent.

Facilities

Providing an enclosed, well lit, and
heated building for shelter will greatly
improve the quality of the washing.

Federal regulations require that all
the wastewater be captured in an
approved holding facility. If bedding is
used, it must be held until it can be dis-
posed of properly or applied to agricul-
ture land. Proper slope for washing out
the trailer is necessary. A minimum of
2% to 3% slope to get the wash water to
run out is recommended, A pressure
washer with high pressure and hot water
is needed. Recommendations are to use
aminimum of 2,000 psi with 4 gal-

State of house

Immediately after pigs out
After plain washing

Hot water wash and detergent
Target before disinfection

Table 1. Effects of Various Washing Steps

Viable bacteria / sq. cm.

lon per minute of water. An accu-
rate metering device is important
in the application of the soap and

50,000,000 | | disinfectant.
20,000,000
100,000 | | Procedures
1,000 1. Bedding and large debris

should be scraped out of the trailer

Gadd, 1999

before entering the wash area. If no
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bedding is used, soaking the trailer
before washing will reduce wash time.

2. Use of soap is highly recom-
mended to reduce washing time by loos-
ening debris. Normally it is applied on
low pressure. Apply soap and water to
the outside of the trailer first. Next move
inside to the front of the top deck and
start the soap application at the junction
of the floor and side, Work up the sides
from bottom to top to reduce streaking
and give more surface contact time. Soak
the roof and floor while working to the
back of the trailer. Soaking the whole
trailer will give plenty of time to loosen
debris. However, don't allow the soap to
dry or it will be harder to rinse.

3. After soap has been applied to
the whole trailer move back outside and
start rinsing and cleaning the trailer from
the top down. After rinsing the trailer,
soap and wash the cab to give additional

soaking time inside the trailer.

4. Rinse and clean each deck from
front to back and ceiling down starting
with the top deck. Pay specia attention
when washing to spray the flooring sup-
port members on the ceiling of the bot-
tom deck in a multi-deck trailer, behind
al the gates, in al the corners, and the
inside of the roll-up door. Unloading
ramps should also be washed. During the
winter it is essential to wash al the win-
ter panels aswell as the storage box after
every trip. Any time of the year wash and
disinfect the cutting boards, paddles,
boots, and coveralls after every load.

5. After the trailer has been rinsed
inside and out, apply the disinfectant at
the appropriate dilution rate. Start on the
inside of the trailer and finish on the out-
side, Disinfectant should be applied at
low pressure because many of the meter-
ing devices will not dilute properly on

high pressure.

6. Clean out the inside of the cab,
wash, and disinfect the floor mats.

7. After disinfection, park the
truck on a slope so al the remaining
water can drain out. During the winter
leave the truck in the washout bay, or
park it in a protected area to ensure no
pooled frozen water.

Monitoring the quality of the clean-
ing and disinfection is possible through
the use of environmental culture media
or ATP tests. For more information on
monitoring see Fact Sheet Vol. 1 No. 2,
“An Overview of Methods for
Measuring the Impact of Sanitation
Procedures for Swine Transport VVehicles
by Dr. Scott Dee.

Contact the author: Robert Thompson,
DVM, MS PIC USA, P.O. Box 348,
Franklin, KY 42135
bthompson@pic.com

Table 2. The Antimicrobial Spectrum of Disinfectants, Classified According to Their Chemical Composition

Chemical Disinfectants®

Microorganisms Listed in Order of
Increasing Resistance to Disinfectants
Micoplasmas

Gram-positive bacteria

Gram-negative bacteria

Enveloped viruses (TGE, PRRSV, PRV)
Nonenveloped viruses

Acid-fast bacteria

Bacterial spores

Chlorines Iodines
++ ++
++ ++
++ +
++ +
+ +/-

+ +
+ +

Phenolics QACs
++ ++
++ ++
++ +
+- +/-b
+/- -

composition of disinfectant;
Quinn 1991

++, highly effective; +, effective; +/-, limited activity; -, no activity; a, individual members may vary from the activity listed for that category; b, varies with the

Isolation of incoming breeding stock

Continued from page 4

excessive scratching or lameness.
Rectal temperatures should be taken
and recorded from pigs that show any
of the above signs. If signs are severe
or linger more that a couple of days, or
if normal transitory appetite loss fol-
lowing shipment lasts more than a few
days, a veterinarian should be consult-
ed. Diagnostics may be indicated and
in especially severe casesit may be nec-
essary to sacrifice an animal or two in
order to reach a diagnosis and deter-
mine if the new animals will ever be

allowed to enter the main herd.

In addition to observation of clini-
cal signs with appropriate diagnostics if
indicated, routine serological monitor-
ing should be established as part of an
isolation program. Many states require
PRV testing 30 to 60 days after the
arrival of new animals. Even if your
state does not require it, this is a good
management practice and serves to pro-
tect the farm from animals that may
have been incubating the disease when
they arrived. Tests for other diseases

may be incorporated into the monitor-
ing program. Test accuracy and pres-
ence or absence of specific diseases in
the main herd should be considered
when developing the monitoring pro-
gram.

Contact the author: Rick Tubbs, DVM,
MS, MBA, Green River Animal
Hospital, PSC, 3250 Nashville Road
Bowling Green, KY 42102 rtubbs@
earthlink.net
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New Biosecurity Center advises on
disease prevention

International animal disease crises
and increased awareness of the potentia
for bioterrorism have placed added sig-
nificance on disease prevention as a way
to protect American livestock. Purdue
University has established the Nationa
Biosecurity Resource Center for Animal
Health Emergencies to help avert such
catastrophes.

The center offers information via a
website designed to help handle the chal-
lenges of animal heath emergencies.
The center is a resource for government
officials, producers, veterinarians, com-
modity groups and others interested in
learning about good biosecurity mea-

sures based on scientific research.

One of the center’s first activities
will be this fal when center members
help evaluate biosecurity measures at the
Plum Island research facilities in New
York to guard against any accidental out-
break of foot and mouth disease. The
government center is the only place in
this country where the live FMD virus
can be studied.

“Disease prevention is a big key in
maintaining a secure livestock industry,”
said Sandy Amass, assistant professor of
veterinary clinical sciences and center
director. “There's a lot of dogma out
there.  Producers follow procedures

Other websites offering biosecurity and swine
health-related information:

National Pork Board
www.porkscience.org

National Institute for Animal
Agriculture
www.animalagriculture.org

American Association of Svine
\eterinarians
WW\W.83SV.0r

USDA, APHIS, \eterinary Services
www.aphis.usda.gov/vs

they’ve done for years without knowing
whether or not they really work.”

In addition to information on disease
prevention, cleaning and disinfecting,
the site includes state-by-state resources
and regulations regarding nutrient man-
agement, reportable diseases and carcass
disposal. “In the event of area anima
health emergency, the website will act as
a readily available resource for provid-
ing producers and decision makers with
information on proper handling mea-
sures,” Amass said.

The center's website address is
www.bi osecuritycenter.org.

NIAA would like to thank National
Pork Board, American Association of
Swine Veterinarians, Centers for
Epidemiology and Animal Health and
the authors for their cooperation and
contributions to this special issue.
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