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Foreword2

As part of ongoing efforts to elevate production
efficiency in the pork industry, Alpharma spon-
sored a recent veterinarian roundtable discussion
on sow productivity. Distinguished panelists tack-
led important topics, including the latest disease
trends regarding mixed infections with PRRSV and
Mycoplasma hyopneumoniae, circovirus, as well as the
surge in Clostridium perfringens type A and the new
test for this pathogen that is on the horizon.
Panelists also shared tips for improving sow
breeding productivity through better disease con-
trol, gilt acclimation, and improved management. 

This roundtable served as a follow-up to a
similar event convened in 2002 when a group of
influential veterinarians discussed ways to optimize
sow performance and increase profitability
(“Optimum Sow Performance”). Three years later,
requests continue to be received for copies of the
Proceedings from that earlier event. Readers will
likely find these 2005 Proceedings equally useful,
providing a wealth of ideas and practical informa-
tion that can help improve sow productivity and
elevate producer profitability.   �

DDrr..  JJoosseepphh  FF..  CCoonnnnoorr    (connor@hogvet.com)

Carthage Veterinary Service, Ltd., Carthage, Illinois

DDrr..  JJoohhnn  DDeeeenn    (deenx003@umn.edu)

University of Minnesota, St. Paul

DDrr..  DDoonn  LLeevviiss    (dlevis1@unl.edu)

Extension Swine Specialist, University of Nebraska, Lincoln

DDrr..  CCaammiillllee  MMoooorree    (camillemoore@videotron.ca)

Swine Consultant, Quebec, Canada

Moderator
DDrr..  RRooyy  AA..  SScchhuullttzz (pigdoc@fmctc.com)

Swine Veterinary Consultant, Avoca, Iowa

FFoorreewwoorrddFFoorreewwoorrdd

PPaanneelliissttssPPaanneelliissttss



Contents 3

DDeeffiinniinngg  SSooww  PPrroodduuccttiivviittyy  4

DDiisseeaasseess  CCoonnttrriibbuuttiinngg  ttoo  PPoooorr  PPrroodduuccttiivviittyy  aanndd  PPrrooffiittss 5

PRRSV and Mycoplasma hyopneumoniae
Clostridium perfringens type A
Circovirus (PCV2)-Associated Disease 

BBrreeeeddiinngg  IIssssuueess 10

Seasonal Infertility
Reducing Sow Mortality
Gilt Acclimation
Segregation of Parity 1 Sows
Better Birth and Weaning Weights
Increasing Litter Size
Litters per Sow per Year
Variable Weight
Management and Sow Productivity

CCoonncclluuddiinngg  CCoommmmeennttss 20

CCoonntteennttssCCoonntteennttss



Defining Sow Productivity4

S C H U LT Z :
Let’s start by defining sow productivity and how

it should be measured. It’s difficult to improve on
something unless it can be measured or bench-
marked. Common definitions are pigs per sow per
year, or pigs weaned per mated female per year.
But are these the best methods of defining sow
productivity? 

C O N N O R :
We still typically measure sow productivity by

pigs weaned per mated female primarily because
it’s a recognized measurement and one that we can
pull out of Pig Champ and other databases. As we
move forward, we’re seeing a trend towards meas-
uring pounds marketed per mated female per year,
and pounds marketed per square foot per year.

D E E N :
We’re also starting to see more of an emphasis

on quality as far as output from the sow unit.
There are two measures:  one is total pigs per sow
per year, and also pigs with certain quality parame-
ters, such as weight or the proportion of pigs that
are less than 9 to 10 pounds. That’s created a
better-quality pig coming through and constrained
some of the emphasis on simply producing pigs. 

M O O R E :
We’re getting geared to look at the weight of

marketed weaners or the total weaning weight per
sow per year. From that number, pigs weighing less
than 3 kg or 6.61 lb at weaning – let’s say less than
7 lb – are not included in weaning weights.

C O N N O R :
One of the interesting things we were asked to

do in our records summary this year was to look at
survival from birth through market. Our parame-
ters were to look at the number of pigs slaughtered
out of the total born across a number of farms.

The percentage of “top” pigs marketed of the total
born was in this measurement, and it accounted
for stillborns, mummies, preweaning mortality
and, finally, wean-to-finish mortality out of the
total born number. 

L E V I S :
We have various durations of time that sows are

in the herd. I wonder if we don’t need to look at
life-time pig production in combination with the
number of days the female is in the breeding herd.
Some younger sows may be more productive,
while older sows might fall apart. We have com-
puter technology today to help look at combined
pig production as it relates to the number of days
the female is in the breeding herd.  �
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PRRSV and 
Mycoplasma hyopneumoniae

S C H U LT Z :
We could have a 3-day seminar on porcine

reproductive and respiratory syndrome virus
(PRRSV), but can you sum up how significantly 
it contributes to poor sow productivity and lost
profits? 

M O O R E :
And poor-quality weaners.

C O N N O R :
I would agree that it is still the key insult to sow

productivity and pig quality. This year we had
some excellent examples of wean-finish groups
where individual groups of pigs within a system
became PRRSV-positive, without a lot of second-
ary insults following. We identified a 0.1 difference
in feed conversion and about 0.2 difference in
average daily gain, indicating that this particular
PRRSV strain affects performance. The effect on
feed conversion and average daily gain is more
dramatic when complicated by Mycoplasma 
hyopneumoniae, swine influenza, and so forth.

S C H U LT Z :
We all seem to agree that PRRSV is still the

number one problem. Let’s elaborate a bit on these
PRRSV problems. What about M. hyo in herds
with PRRSV? We know that at least 95% of herds
today are positive for Mycoplasma. Dr. Deen, how
does this affect pigs in the nursery? 

D E E N :
There is some work being done on risk factors

for carriage of Mycoplasma. It looks like gilt progeny
are more likely to carry Mycoplasma and other
pathogens and that these pigs, like the light-weight

pigs, create more risks. We talk about age and size
and essentially minimizing age as a method of
controlling disease, and what we’ve seen over the
last couple of years with work by Dr. Roger Main
is that there is a lower limit to that. We set up a
very susceptible population where bacteria multi-
ply quite quickly. In many of our systems, we’re
coming back to the idea of creating a robust pig
rather than a disease-free pig, and in many cases
that has resulted in success.

S C H U LT Z :
Let’s go into more detail now about solutions to

some of the problems we see. We often bring naive
gilts into a herd with PRRSV and get them
exposed at a young age. Many researchers say that
in M. hyo and PRRSV, antibiotic treatment and/or
strategic medication for concurrent bacterial infec-
tions is often needed and may help more than
PRRSV vaccination. In particular, focusing on
control of Mycoplasma pneumonia has been shown
to be extremely important and quite successful in
minimizing disease in porcine respiratory disease
complex (PRDC) cases associated with PRRSV, 
M. hyo, and opportunistic bacteria.

Dr. Thacker found that Aureomycin® (chlortet-
racycline) decreased pneumonia in cases of
Mycoplasma and PRRSV. She used a program of 
10 mg/lb body weight of Aureomycin in her model
for 14 days starting at the time of exposure to 
M. hyo and PRRSV, and it reduced or eliminated
the potentiating effects of M. hyo on PRRSV pneu-
monia. More specifically, pneumonia decreased at
days 10 and 32 by about 80%, and microorganism
numbers of Mycoplasma and PRRSV were signifi-
cantly reduced in that same range. This is new
work that is yet to be published and it looks like
there are some real potential benefits. Have any of
you had experience with this type of regimen? 
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C O N N O R :
We have and I agree fully. We look at adaptation

and acclimation as critical factors and segregate
incoming gilts from the PRRSV-positive herd. In
these herds, we try to develop natural immunity
when the gilts are very young. It’s been a work-in-
progress on each herd to get the timing of natural
exposure to PRRSV vs exposure to Mycoplasma or
circovirus so that we control mortality and have
adequate growth. One of the things we’ve had to
do in addition to the vaccination programs pre-
exposure is to pulse with antibiotics such as chlor-
tetracycline just prior to when we would expect a
respiratory insult to occur from Mycoplasma, 
Pasteurella, Lawsonia, or other pathogens. 

We’ve put Aureomycin in very early in the
course of what we expected to be repeated or
consistent respiratory outbreaks on grow-finish
pigs with relatively good success. 

S C H U LT Z :
Does it control ileitis as well? 

C O N N O R :
It does, and in those systems respiratory signs

and ileitis are occurring at the same time because
of the sequence of events and the way we’re
moving gilts out of the nursery after an 8- or 9-
week period and into a continuous-flow grower-
finisher section.

S C H U LT Z :
That’s my experience too. Any other comments? 

C O N N O R :
The key part of that is inclusion at time of expo-

sure. Frequently, inclusion occurs considerably
longer after exposure and then the analysis of the
results is unsatisfactory. 

S C H U LT Z :
Because they don’t get the medication in at the

time of exposure? 

C O N N O R :
Correct. 

S C H U LT Z :
Again, that’s what I would suggest happens in

the real world. Everything doesn’t get exposed at
the same time as happens in an experimental
model. You must get the medication in and leave it
in for a little longer than in an experimental model.

Clostridium perfringens type A

S C H U LT Z :  
What about Clostridium? Dr. Glenn Songer of the

University of Arizona, in his paper “Neonatal
clostridial infections:  new problems or same old, same
old?” says that C. perfringens is the most important
cause of neonatal enteritis, and that although type
C infections are well known, strains of type A
predominate today. Do any of you have experience
with C. perfringens type A? Are you seeing this
infection as a cause of light-weight pigs?

C O N N O R :
We’ve had quite a problem over the last 18 to 24

months with C. perfringens type A. It is clinical in
about 10% of the herds we service. The general
scenario is that there are stresses either involving
poor ventilation or sanitation resulting in an
increase in pre-weaning mortality and a reduction
in weaning weights, or an increase in weaning
weight variability. 

S C H U LT Z :
Dr. Connor, you mentioned that you use auto-

genous vaccines for Clostridium, and I’ve used them
too. I’ve found them to be less effective with type
A than with type C. We’ve also seen a decrease in
the incidence of type C Clostridium, except for the
chronic form. 

I was recently in a high-health unit where they
recognized they had Clostridium type A disease and
were having trouble managing it with autogenous
vaccines. They went back to basics, such as
improved sanitation combined with BMD® (baci-
tracin methylene disalicylate) fed to the sows, and
were able to control it very well. What has been
your experience?
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C O N N O R :
I would agree with your observations. Part of

our group has conducted studies with different
companies looking at the response to type A
vaccines. In many cases, we’re getting a serological
response, but it’s not adequate to prevent Clos-
tridium type A effects without other interventions. 

Typically, we still use BMD pre-farrowing and
through lactation as an adjunct to control. If we do
this and watch for other stressors, such as inade-
quate ventilation or sanitation problems, we can
get satisfactory control. It collectively takes more
input than what we would like. 

What we’ve found during that time period is that
we’ve had to intensify sanitation to the point of
removing the creep mats that we normally use.
We’re pretty gung-ho on using hot boxes where
the pigs are put in at birth to improve survivability.
However, if sanitation of the boxes is not excellent,
they can become the source of clostridial contami-
nation. 

Historically, we could achieve control through
improved sanitation and with BMD pre-farrowing
through lactation or combined with a vaccine, but
recently, excellent control has been more chal-
lenging.

Lastly – although we probably should have
expected this in our parity flows where we have all
Parity 1 on one farm – C. perfringens type A has
been more difficult to control. 

S C H U LT Z :
Dr. Moore, Dr. Connor noted that C. perfringens

type A is more of a problem in Parity 1 gilts. Do
you have more in your Parity 1 system?

M O O R E :
No, I could not say that we’ve seen an increase

in Clostridium over the past 2 years. However, we
are feeding them BMD to get heavier pig weights.
We’re still having a battle with some tough
Escherichia coli strains. 

S C H U LT Z :
Sometimes I think producers don’t realize they

have Clostridium type A and it can become a diag-
nostic nightmare because Clostridium type A is a
normal inhabitant. How do you determine if it’s
the cause of disease? Dr. Mike Yaeger of Iowa State
University (ISU) and Dr. Songer are developing an
ante-mortem test using a rectal swab that is based
on finding the beta 2 toxin in the intestinal tract of
type A clinical cases. It’s in the jejunum about 90%
of the time and can be recovered on rectal swabs
about 80% of the time. So they are developing a
capture enzyme-linked immunosorbent assay
(ELISA) and dot blot test to get a rapid turnaround
because quite often, we get scouring pigs and we
don’t know whether it’s E. coli or Clostridium. They
are finding that what we normally thought was 
E. coli is Clostridium and that it’s taking predomi-
nance over E. coli in neonatal pigs, causing low
weaning weight on affected pigs. We have some-
thing to look forward to in this test. 
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I’d also like to share some recent work from 
Dr. Yaeger at ISU . Data from the ISU Veterinary
Diagnostic Laboratory are shown in Tables 1 and 2.
You’ll see that Clostridium type A is far more
predominant than type C, or than E. coli for that
matter.

Circovirus-Associated Disease (PCV2)

S C H U LT Z :
What about porcine circovirus type 2 (PCV2)

and circovirus-associated diseases? We’re hearing
more about them today as causes of post-weaning
multisystemic wasting syndrome (PMWS) and
PRDC, and they have also been blamed for
sporadic cases of reproductive failure. Have any of
you seen PCV2 as a cause of reproductive failure
and, if so, how significant is it in this stage of
production or other areas of production? I’d like to
hear from Dr. Moore about what’s going on in
Quebec. 

M O O R E :
We have been experiencing a major outbreak of

what we believe is circovirus, but it’s in the grower
stage. It started probably back in January and in the
neighborhood of one-third of herds are affected.

There are some scours and fading pigs. As you
know, diagnosis of circovirus is very difficult and it
is hard to understand why it is blooming. 

We have not seen reproductive effects so far.
There is nothing in the sow herd and it is mild in
the nursery. It is affecting mostly 12- to 18-week-
old pigs.

S C H U LT Z :
What about managing circovirus? Dr. Halbur

says that since it usually occurs with other
pathogens such as PRRSV and M. hyo, treatment
should be aimed at reducing the prevalence of
these. Do you agree, and how would you approach
PCV2? 

D E E N :  
Directly controlling PCV2 is tough. I think that

the emphasis should be on stabilizing and reducing
the number of gilt litters and reducing the amount
of mixing. 
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%%  ooff  ttoottaall
NNuummbbeerr nneeoonnaattaall  ddiiaarrrrhheeaa

PPaatthhooggeenn ooff  ccaasseess ccaasseess

C. perfringens type A 52 68
alpha and beta2 toxin
(small and/or large intestine)

C. difficile 37 48

C. perfringens type A 36 47
alpha and beta2 toxin 
(small intestine only)

Rotavirus 10 13

E. coli 2 3

C. perfringens type  C 0 0

TGE 0 0

Prospective study; ISU VDL 2000-2001, Dr. Michael Yaeger

TABLE 2
Pathogens detected in piglets under 

7 days of age with diarrhea.

%%  ooff  ttoottaall
NNuummbbeerr nneeoonnaattaall  ddiiaarrrrhheeaa

PPaatthhooggeenn ooff  ccaasseess ccaasseess

C. perfringens type A 100 30

Rotavirus 77 23

C. difficile 67 20

E. coli 40 12

C. perfringens type  C 36 11

TGE 13 4

Retrospective study; ISU VDL 2003-2004, Dr. Michael Yaeger

TABLE 1
Pathogens detected in piglets under 

2 weeks of age with diarrhea.



M O O R E :  
Yes, circovirus-related problems are very difficult

to understand and, as of now, no specific strategy
has been found. What has helped the most is going
back to basics, trying to have all of the other
pathogens under control and reviewing manage-
ment for each herd. 

S C H U LT Z :  
On a global basis, PCV2 is causing major prob-

lems, more severe than we are experiencing in the
US at this time. It is usually a late nursery or more
often a grow-finish disease. Dr. Pat Halbur
recently reported using Aureomycin at the rate of
10 mg/lb of body weight (500 g/ton of feed) in his
experimental coinfection model of Mycoplasma and
PCV2. Treatment decreased the lung lesions and
clinical expression of the disease to almost zero.

M O O R E :
This is part of our current or standard strategy

for those herds at risk where we believe that they

will be exposed to either PRRSV, circovirus or
both – to use some strategic medication.
Aureomycin at 10 mg/lb body weight is one of our
preferred choices. We try to do it toward the end of
the nursery phase to avoid problems in the begin-
ning of the grower phase. That’s a strategy that has
been commonly used and has a very good benefit. 

S C H U LT Z :
What other diseases do you see as leading causes

of poor productivity? 

C O N N O R :
It’s interesting that we see more short-term

parvovirus outbreaks, and I think that’s directly
related to changes in gilt rearing and pig flows. 
We see parvo-negative gilts entering herds and with
a low prevalence of parvo within the sow herd, our
natural acclimatization is ineffective.

Those outbreaks are generally 2 to 3 weeks
duration. Clearly, the incidence is higher than what
we would have seen in our traditional systems.  �
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Breeding Issues10

Seasonal Infertility

S C H U LT Z :
Let’s turn to breeding issues. How about 

seasonal infertility? Certainly if hot weather has
anything to do with it, we should be seeing quite 
a problem. 

L E V I S :
Yes, we’re starting to see heat stress effects

because the temperatures in our area are getting up
to 100° and 102° F. Prior to now, heat stress was
not much of a problem based on my conversations
with the staff from various farms. I think it will hit
us harder now with the climbing temperatures.

S C H U LT Z :
What can we do about seasonal infertility? 

L E V I S :
Some people believe there’s a photoperiod

effect. But when we look at all the data, I still think
ambient temperature is the main problem and our
main objective should be to control the tempera-
ture.

Although tunnel-ventilated buildings with cool
cells now exist, we still have problems with heat
stress. What I’ve done with some of these cases is
to provide intermittent sprinkling of water on the
sows. I think that helps by cooling down the sows
more. Other than that, we need to simply be con-
scious of temperatures and start operating fans and
cooling systems before heat gets to be a problem
inside the building. When the temperatures reach
about 76° to 78° F and the ambient temperature is
expected to increase, we need to get coolers
operating. 

D E E N :
The big message I’m trying to get out is that

seasonal infertility is not something to passively
accept. When we look at it with something we call
a pathway analysis, we see that seasonal infertility is
almost always related to other factors. One exam-
ple is single mating. A single-mated sow is much
less likely to be successful if mated in the summer
compared to winter. It raises the question of
whether we should allow single matings.

It appears more and more that if things are going
well, single matings might be acceptable, but not
during the summer. Single matings in summer are
more likely to fail, especially if other factors are
causing a problem. We see the same thing with
prolonged wean-to-estrus intervals and with
returns. These problems seem to really compound
each other during summer. 

C O N N O R :  
Dr. Levis, what’s the influence of feeding rates

in summertime during the first 30 days of
pregnancy? 

L E V I S :
I am not aware of any scientific study that has

evaluated the interaction of heat stress and feeding
rate during the first 30 days of gestation. There
probably is some effect because heat production
within the body rises when feed is digested. The
combination of heat stress with an increase in body
temperature will most likely have detrimental
effects on reproduction. 

The biggest effect is embryonic death loss in the
gilts, not so much in the sows. But embryonic
death loss can be a problem in sows that are in
good body condition and fed too much feed.

I don’t think the detrimental effect of feed intake
on reproduction is quite as great as it used to be
because today’s animals are leaner. When we’re
talking about feed, it gets back to the lactation
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Breeding Issues 11

phase. We need to feed sows more during the night
hours rather than during the day, although that can
be difficult to do. It takes about 4 hours for the
sow’s metabolic rate and body temperature to
increase after consuming feed. If the largest
portion of the lactation feed is provided during the
early morning and early afternoon, this rise in
body temperature occurs during the hottest part of
the day.

C O N N O R :  
Most of our new systems have automatic feed

systems. Should we set those up over a 24-hour
period to feed more during the evening than
during the day? It’s been our observation that we
don’t always get more feed in those sows. But
you’re saying what’s important is the time of day
that they consume feed?

L E V I S :
Right.

S C H U LT Z :
That’s interesting. In warmer climates such as

Mexico where I do a quite a bit of work, we have a
lower born-alive rate even though the genetics 
and feed are the same. You think it’s the effect of
temperature? 

L E V I S :
Yes, it’s probably a temperature effect and maybe

the sows just don’t acclimate to the warmer
temperature in Mexico. Scientific studies have
documented that ova quality is lower during
periods of heat stress.

C O N N O R :
Dr. Levis, would you comment on how you

think we should change the mating pattern in the
summer, based on your pathway analysis? Should
it be changed to offset seasonal infertility? 

L E V I S :
I do not know of any scientific studies that have

evaluated the effect of mating pattern to offset
seasonal infertility. We do know that the time of
ovulation during estrus is dependent on duration
of estrus. However, there is a large amount of

variation in time of ovulation within a specific
duration of estrus period. I think there are two key
questions:  first, does the average duration of estrus
change during the summer months; and second,
does the average time of ovulation change during
the summer months? I do not think these two
questions have been adequately investigated.
Because of the substantial amount of variability in
the weaning-to-estrus interval, duration of estrus,
and time of ovulation after onset of estrus, I think
the best mating pattern is to heat-check early in the
morning and inseminate the sow when she
exhibits a solid standing response. The lifespan of a
sperm cell is 24 to 36 hours; thus, one insemina-
tion every 24 hours should be adequate.

D E E N :
We see seasonal infertility every year to some

extent, including last year when we hardly had any
warm days in the Midwest. Even temperatures in
the 80° to 90°F range seem to create some prob-
lems on our farms, and I agree that it’s a tempera-
ture thing. 

C O N N O R :
Seasonal infertility is not as dramatic a problem

as it was before for us. The farms are trying to do a
lot of things correctly. 

M O O R E :
In our cooler climates, we have not seen much

seasonal infertility for the last few years. This
summer is not excessively hot or much warmer
than normal, but we’ll see. 
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Reducing Sow Mortality

S C H U LT Z :
What have you seen regarding the rate of sow

mortality? Has it improved or not over the last few
years, what’s the leading cause, and how significant
is it to profit and loss?

D E E N :
It is improving if we do a straight line across

farms, especially on farms that have identified sow
mortality as a problem. The only time we do not
see an improvement in sow mortality is when
there is a more aggressive euthanasia program
going on. We are seeing some farms doing a good
job euthanizing pigs earlier rather than transport-
ing them, due to the welfare issue. We have
emphasized this quite a bit through the Swine
Welfare Assurance Program (SWAPTM) of the
National Pork Board. There is also more emphasis
placed on the development of gilts, so we’re seeing
less pressure on young sows. 

Last summer was cool, and that seems to have
decreased sow mortality. When it’s hot, feed intake
decreases and sows get overheated. Besides hot
temperatures, the other reason we see higher
mortality during the summer is because marginal
sows are retained when farms are having difficulty
meeting their breeding target. During cooler
summers we see less of that, and during warm

summers we see some animals that should be
culled that are instead retained in the herd. 
That’s a real challenge.

S C H U LT Z :
Do you still see sudden death in sows? In one 

of the systems I work in, 40% of the deaths were
sudden deaths. Nearly half of these sudden deaths
were documented by culture and fluorescent anti-
body (FA) testing to be caused by Clostridium novyi. 

Adding BMD at 250 g/ton to the sow rations
during the last 2 weeks of gestation and through
lactation decreased the sow death rate by 16%
while increasing pig weaning weights by 0.6 lb. It
was a win-win situation and economically
rewarding.

D E E N :
Yes, there’s a pattern of sudden death increasing

during the summer. Generally, at least 50% of
mortality occurs between 3 days before the
expected farrowing date and the expected weaning
date. That’s a real high-risk period for the animal.
A number of things are occurring there such as
overheating during parturition and going off feed
due to a combination of heat and infections. And
yes, Dr. Sheila Keay, then with Pig Improvement
Corporation (PIC), and I have reported some of
the same success in reducing mortality by treating
sows through the lactation diet. We saw a decrease
in mortality that was concentrated in lactation but
extended into gestation. 

As I mentioned before, we’ve seen an improve-
ment in sow mortality in part due to an emphasis
on the problem and on the development of gilts. 

M O O R E :  
For us, one of the key factors was better gilt

raising and paying attention to the quality of the
animals that are entering the herd. It’s something
that has helped reduce sow mortality. 
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Gilt Acclimation

S C H U LT Z :  
That leads us right into gilt acclimation. What’s

the role of gilt acclimation in sow productivity?

M O O R E :
There’s no doubt that it has improved on the

litter side – using the same genotype and being
able to get one more pig born from the offspring
of those gilts when you do the job right. We’ve
been able to improve our average parity by roughly
a half parity in the herd over the past 2 to 3 years. I
believe that improved acclimation is related to the
quality of the gilts coming in. 

C O N N O R :
I agree. We’ve also seen an improvement in gilt

acclimation that has enabled us to increase litter
size and the farrowing rate in Parity 1 sows, which
is now starting to come through the mature
parities. 

We like to split up acclimatization and adapta-
tion. Where we’ve seen a real change is during the
adaptation phase. Producers are providing more
square footage, are actually selecting gilts, and
maintaining an intensive acclimation program.
These factors have allowed the gilts to grow very
well and even allowed a slowing of growth if
necessary. 

M O O R E :
I fully agree with Dr. Connor as far as the

quality. The slower pace of expansion or non-
expansion in our industry in the past couple of
years has reduced pressure on gilt demand. This
has helped with gilt selection, in contrast to 5 years
ago when expansion was very big. It is certainly
another factor in addition to the way that they are
raised. 

D E E N :
Researchers at the University of Minnesota are

conducting a couple of studies on feet and legs and
are finding two things. One is that selection is
important, and even marginal, small problems on

leg set selection predict the likelihood of retaining
that animal within the herd.

One investigation is looking more at feet and
lameness and finding that poor feet going into the
farrowing crate predict more mortality attributed
to a wide range of causes and more infertility as
well. 

Just developing a more solid animal or selecting
more solid animals, and perhaps the emphasis on
genetic selection, is getting us over some of the
humps we had before regarding the problem of
animal retention. 

L E V I S :
Some of the farms I work with are doing an

excellent job in getting the gilts ready for the
breeding phase. These farms have people working
in the gilt development barns and selecting gilts
known to have cycled at least once. We know that
if gilts cycle earlier, they are going to have better
productivity over a lifetime, if we let them develop
to a heavier weight. So these farms get the gilts
identified and start working with them more care-
fully to get the right growth rate on them. Then
they’ll move the gilts to breeding facilities, but they
don’t breed the gilts on that first estrus. They put
the gilts in stalls and get them adjusted to the stalls
and a reduction in feed. Then they’re sure that all
of these gilts are bred on the second or third
estrus. They’re getting an increase in litter size and
a little longevity on the sow. 

Segregation of Parity 1 Sows

S C H U LT Z :
Dr. Moore, you have been instrumental in

adapting the parity segregation system of produc-
tion. In this system, the gilts are fed, acclimated,
bred, farrowed, and rebred in facilities apart from
Parity 2 and higher sows. Their progeny are also
raised in a different pig flow than Parity 2 and
higher sows. I see that happening in systems
around the world and it has worked very well.
Have you anything new to share with us on your
system – and maybe describe it a little bit again? 



M O O R E :
Gilts are exposed during the early stage of

finishing in buildings operated on an all-in/all-out
basis. Afterwards, they are bred in a common loca-
tion and farrow together at the same location. One
change is that lately we have gone to all-in/all-out
farrowing in the Parity 1’s. We have two or three
farrowing sites that are completely emptied
between batches of farrowing. This has helped
tremendously with the quality of weaner pigs. 

Then afterwards, those gilts are rebred at the
Parity 1 location, then are moved to the Parity 2+
pyramid. Besides all-in/all-out farrowing, we have
not made any other modifications for the past year
or 18 months, and this system is still working for
us. It was a little tough last year with PRRSV on
the Parity 1 progeny, but the all-in/all-out approach
helped a lot. 

S C H U LT Z :
Where I’ve seen the system adopted, it has

worked well. Dr. Connor, don’t you work with
some of these systems? 

C O N N O R :
Yes, we’ve been working with a few systems that

have been set up over the last 3 years and I concur
with Dr. Moore. The systems are working quite
well, particularly in the downstream flow of pigs.
The way those have been set up is for breeding of
Parity 1’s on the original farm. They are held there
through 35 to 50 days of pregnancy. They’ve been
set up as PRRSV-negative and so our Parity 1 flow
has been PRRSV-negative. The challenge we’ve
had has been to optimize immunity of the Parity
1’s from common agents such as swine influenza
virus and Clostridium perfringens type A. 

S C H U LT Z :
Dr. Levis, have you seen this set-up in your

travels? 

L E V I S :
Yes, and I agree with what’s been said. One

problem I see that still goes on in some places
when we’re working with PRRSV and Parity 1
sows is that Parity 1 sows have a problem cycling
after weaning. Many times, the non-cycling

problem is related to feed intake during the first 7
to 10 days of lactation. The people feeding the
lactating lows are afraid the sows will go off feed if
too much feed is provided during the first week
post-farrowing. There is a tendency to cull Parity 1
sows if they don’t cycle, but I don’t think that’s
right. We need to take a little closer look at the feed
intake during those first 7 to 10 days of lactation. 

D E E N :
Most of the influence of Parity 1 sows is actually

through their progeny, and most of it is negative.
One of the interesting things about parity segrega-
tion, as far as performance in the nursery, is that
once you pull out the Parity 1 progeny it appears
that the other progeny do better. Dr. Moore has
talked about this in the past. This is the case, for
instance, with Mycoplasma.

Even in non-segregated flows, we’re seeing real
effects of Parity 1 progeny when there is lots of
turnover in the herds and more Parity 1 sows
farrowing, which actually decreases the quality of
the flow after that. This is one of the big challenges
we’re seeing.

Better Birth and Weaning Weights

S C H U LT Z :  
One observation I’ve made is that the program

of feeding 250 g/ton of BMD in the sow rations
starting 2 weeks before farrowing and through
lactation has resulted in heavier pigs at weaning.
This has been consistent whether Clostridium
perfringens type C or type A was involved or not. 
A few years ago, Alpharma conducted 7 experi-
mental trials with this BMD program and got 0.6
lb heavier pigs at weaning. Dr. Moore, haven’t you
had experience with this? You reported about a 
260 g (0.57 lb) heavier pig at weaning by using
BMD during lactation. Is that correct? 

M O O R E :
Yes, and we’re still using this although we

haven’t run trials lately. We believe there is wean-
ing weight improvement with this approach. We
currently have a trial going on using BMD during
the last 28 days gestation with Parity 1 to improve
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birth weight. Preliminary results show 30 g heavier
pigs at birth with the BMD group, but it’s a long
trial that will take another 6 months before we can
access real good data. In a previous trial, we got a
54 g heavier pig at birth with the BMD program.
We’re still using BMD during lactation and see a
benefit in weaning weight. 

S C H U LT Z :
I would agree, and there have been several stud-

ies in other countries using BMD during gestation
to improve birth and weaning weights. Certainly as
we go to larger litters, it would help if we could
decrease variation. I assume that’s what you are
attempting to do, Dr. Moore? 

M O O R E :
That’s exactly what we’re attempting to do.

S C H U LT Z :
Dr. Deen, haven’t you looked at the value of

various production parameters? As I recall, 0.5 lb
more at weaning was worth about $2 per pig at
market. Is that correct?

D E E N :
We’ve qualified it more. Now we’re not looking

at the average weaning weight, but at variations in

weaning weight. One-half pound of extra weight
in an 8-lb pig is worth a lot more than 0.5 lb extra
in a 12-lb pig.

What George Foxcroft of the University of
Alberta and others are describing in these larger lit-
ters and in older sows is that pigs born light and
carried through to market have a lower likelihood
of high growth rates. Just getting birth weight up
seems to carry through a long way. For instance, an
extra pound of weight on a 7- or 8-lb pig has an
effect of about $10 to $12. They are less likely to
die and more likely to be a growth-animal both in
the nursery and grow-finish. It’s not so much
moving the mean as taking up the tail. That half
pound can make a real difference in those animals.

Increasing Litter Size 

S C H U LT Z :
We want to cover general strategies to improve

litter size. There’s a battle, at least in the media,
about getting above 30 to 32 quality pigs/sow/year.
There is some old work using Aureomycin at
breeding time, which improved litter size; there
was a 5-university or extension trial summary that
was reconfirmed in Australia. Dr. Levis, you’re the
reproductive physiologist among the group. 
How would you go about improving litter size?



L E V I S :
If there is a disease or some kind of infection,

maybe medication in the feed during breeding and
gestation would help. But over the long term, we
need to look at management procedures to increase
litter size. And of course the animal has to have the
genetic ability to produce a larger litter, and that’s
not easily defined. Some companies that sell breed-
ing animals claim to have the potential to produce
30 weaned pigs/sow/year. In addition to genetic
potential, management can have a big effect on the
success of producing a large litter size. Estrus
females have to be detected and bred at the right
time. Another key aspect is the boar semen.
Artificial insemination has helped us because high-
quality semen is being produced from boar studs
that utilize excellent semen evaluation procedures. 

Currently, the pork industry is wanting to use
long-term boar semen extenders to help reduce
shipping costs and provide more flexibility as to
when the semen can be used on the farm. How-
ever, I wonder if we’re not trying to cut our costs
at the expense of litter size. I have some concern
about the use of long-term boar semen extenders
that provide excellent motility (70% to 80%) at
days 4, 5, 6, and 7 after collection. Dr. Billy
Flowers at North Carolina State University found
that the percentage of sperm binding to the ova
and percentage in activity was significantly
decreased for sperm cells stored for 4 to 7 days
compared with sperm cells stored for 1 to 3 days.
Interestingly, the motility of the sperm cells stored
for 4 to 7 days was above 70%. 

Overall, there are a lot of biological and manage-
ment aspects that go into improving litter sizes. It
is essential that:  1) females be used that have the
potential to produce large litters; 2) estrus females
are bred at the correct time with high-quality
semen to fertilize the eggs; 3) sows are correctly
managed during the first 30 days of gestation to
provide an environment for a high rate of implan-
tation of embryos; and 4) the environment provid-
ed during the later part of gestation minimizes or
prevents stillborns and mummified piglets. 

S C H U LT Z :
At the American Association of Swine Veterinarians

conference last year, you gave an excellent
overview of 12 factors for getting 30 pigs weaned
per mated female per year. Please tell us what those
were.

L E V I S :  
Those factors were:

� people;
� estrus detection procedure;
� lactation feed intake;
� lactation length;
� seasonal influence;
� procedures to artificially inseminate estrus

females;
� use of high-quality semen;
� use of fertile females;
� correct use of a gilt development unit to select

cyclic animals;
� culling of repeat breeders;
� movement of gestating females;
� correct evaluation and implementation of new

technologies.

S C H U LT Z :
Dr. Connor, aren’t you targeting for 30

pigs/sow/year? 

C O N N O R :
Almost. I’ve been surprised that we’ve seen a

huge leap in productivity over the last 2 years due
to a combination of factors that we’ve talked about.
Dr. Hasse from Denmark was here last year at our
conference. He services more than 30 herds that
are over 30 pigs/sow/year. It was interesting to
compare differences from what we’re currently
doing, and we’ve implemented some of those
procedures to try and move it forward. The
number of herds that I see on a weekly basis that
are above 25 pigs/sow/year is tremendously greater
than what it would have been 2 years ago. Most of
the genetic companies either already had European
lines in them, imported European lines, or brought
in the Nebraska line from here in the US. We
clearly have producers that are targeting 30
pigs/sow/year.
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D E E N :
I struggle with born-alive for two reasons. It’s

relatively stable within the herd compared to the
farrowing rate, and manipulating the farrowing rate
seems to be the bigger opportunity. There is a
correlation between the farrowing rate and litter
size from week to week on the farm. So when
breeding is going badly, it affects litter size as well.
I still go back to estrus detection on the farm and
make sure these sows are bred twice. Then they
settle well. 

The other challenge is that as we’re looking at
changes in housing systems, litter size is one of the
challenges in housing that we really haven’t identi-
fied yet. Most of the trials haven’t had the experi-
mental power to show the differences. 

L E V I S :
Housing of gestating sows in pens is going to be

one of our challenges in the future. If we have to
take sows out of gestation crates, then how do we
manage the sows to maximize litter size? Right
now our solution is to keep them in gestation
crates until about 35 to 40 days of gestation, then
move them into a pen with several sows. The most
critical time after fertilization of the ova that influ-
ences litter size is the first 30 days of gestation. I do
not believe we have all the answers on how to
manage group-housed sows to maximize litter size. 

M O O R E :
I’ll be the dark devil here, but should we start

asking ourselves if we are not paying too much
attention to litter size? Right now we think that we
don’t want more than 13 total born per litter. That
is related to birth weight and colostrum availability
and quantity.

Searching for too big a litter size might have a
negative impact on the quality of those weaner
pigs, and maybe that’s linked to circovirus and
other health problems that we are seeing. What
impact is larger litter size having on overall herd
productivity? That’s the question we need to ask. 

S C H U LT Z :
I agree with you. It seems like the industry

chases after a magic number, which right now is
pigs weaned per mated female per year. It used to
be lean genetics. Then we forget about the light-
weight pig or the ones that aren’t of much value in
the system. 

Litters per Sow per Year

S C H U LT Z :
How do we get more litters per sow per year?

The average weaning age has been as low as 16
days and now I think it’s 18.2 days. We’ve seen it
go up to up to 22 days and, in Europe, to 25 days.
What’s your take on this regarding litters per sow
per year, Dr. Deen? 

D E E N :
In most of these herds, a longer lactation length

has helped the litters per sow per year and helped
litter size. If you have an average of 16 days, there
are sows weaned at 14 days or even less, and you’ve
got some pretty young pigs in there. Then the
uterus is just not ready to take embryos in for the
next litter. So the litter size did go down and there
was no way to get around that. That’s just the
natural system. If you move the lactation length
out a little further, the uterus has more time to
heal and take the next litter in and litter size is
improved. It has only a small effect on the
farrowing rate, maybe 2% to 3%. 
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C O N N O R :
We’re adding farrowing crates based on data. We

think it’s important to improve sow productivity as
well as capture what Dr. Roger Main’s studies have
indicated occur in the grow-finish phase. The
interesting effect will be if we then are challenged
by lactation feed intakes, particularly with some of
the lean lines that we’re all working with. Other
strategies that increase feed intake in lactation will
become more valuable.

Variable Weight

S C H U LT Z :
Let’s single out variable pig weights. Dr. Deen,

this has been your ball game for a long time. What
are the ramifications of variable weight, and how
can a producer decrease variability? 

D E E N :
We’re finding that the best predictor of nursery

performance is the quality of pigs coming in.
There are a number of different qualities, such as
the weight of the pigs, but also the parity of the
sow producing those pigs, and even gender. If we
get light-weight pigs into the nursery, we think two
things are going on: They have a much higher like-
lihood of dying or continuing to be a light weight
pig going out of the nursery, and it also appears
that they increase the risk for disease outbreaks in
the rest of the nursery pigs. Those two things
together really make a strong case for looking at
the quality of pigs as a sow productivity measure.

As Dr. Moore alluded to, variability is decreased
by decreasing litter size. Larger litters are at
increased risk for variable pig weight. I don’t even
talk about variation any more. I’m talking more
about the proportion of animals below a cut-off.
Say it’s 1 kg or 2 lb or something like that, and
looking at the animals that are at more risk. Some
people use 1.7 or 1.5 lb, depending on exactly
when they’re weighing the pigs after birth. But a
few things are showing up.

One, as we all know, is that older sows can be a
real problem, and some farms are trying to keep
sows that are too old. Although they may be
producing a litter that’s big enough, they are not
producing consistent pigs at weaning.

The second factor is the Parity 1 sows. They’re
throwing more light-weight pigs as well. Mini-
mizing those by retaining sows in the herd up to
the 5th or 6th parity reduces that variation. So a
parity profile is a first step.

We’ve seen the effects of Aureomycin in a study
I’m looking at where it actually decreases the
proportion of light-weight pigs at birth, and that
carries through to weaning as well. 

The last factor is between birth weight and
weaning weight. If there’s any restriction on the
availability of milk, either through litter size, low
feed intake, or heat, then we see that relationship
exacerbated. Light-weight pigs at birth become
more and more likely to be light-weight pigs at
weaning. We see that variation widening out
during that period.

M O O R E :
I’m in total agreement with Dr. Deen. We need

to manage low birthweight pigs. We need to ask
ourselves if they should be kept. The other thing
that we’ve tried to do over the past year is reduce
cross-fostering as much as we can. We are trying to
move the big pigs away to give the small pigs a
chance. We are being detrimental to the growth
potential of big pigs. Maybe we should focus on
those and give them as much chance as we can and
forget about the small ones. Maybe our focus was
not exactly right in the past.

S C H U LT Z :
You mentioned cross-fostering. What’s your

current practice and recommendation?
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M O O R E :
We try to avoid cross-fostering after 36 hours of

life. We’ve done that for close to a year now and
we’ve seen a big difference in the quality and
weight of the weaners. 

C O N N O R :
We cross-foster but in a very restricted way, and

all cross-fostering is completed by 36 hours. We
like to have 80% of it completed by the first 24
hours.

L E V I S :
Some of the farms I work with get very frus-

trated trying to manage small pigs, so they look at
the small-pig problem a little differently. They
don’t really mess with the little ones, and have
much happier employees in the farrowing facility
and nursery facility. That’s the other way to reduce
variation, by euthanizing the small pigs. I’ve seen a
few farms lately where half of their preweaning
mortality comes from euthanizing pigs shortly after
birth. They are euthanizing 4% to 5% of pigs born.
It sounds very aggressive, but they’re quite com-
fortable with that level. 

Management and Sow Productivity

S C H U LT Z :
The discussion would not be complete without

touching upon general management factors that
affect sow productivity. If you had to sum it up,
Dr. Levis, what are the two or three most cost-
effective management changes producers could
make to improve sow productivity? 

L E V I S :
Start with the gilt. Make sure there’s a good gilt

development program and get the gilts developed
correctly. In addition, closely evaluate the feet and
legs of the gilts.

We need to spend more time doing heat checks
on gilts at a younger age to make sure we have
cycling gilts coming into the gilt pool. Make sure
the gilts are bred on a second or third estrus. The
only way we’re going to be successful, in my opin-

ion, is to get good people working on these sow
units who are really big believers in the program.

D E E N :
I agree. It gets down to a people problem. I’d

even add that for seasonal infertility, we’re starting
to see the highest turnover rates during the
summer, especially early summer. We’re running
into problems as far as turnover and retention of
employees in some of our units. We need that
long-term relationship with the animals and a
better understanding of processes over a long
period of time to make those interventions, so I’m
focusing more on labor at this point than infertility.

M O O R E :
My takeaway message is more related to our

current focus on circovirus. My main recommen-
dation currently is to avoid cross-fostering as much
as possible and maximize colostrum intake. Those
two basic things should help a lot with nursery and
grow-finish performance. 

C O N N O R :
We all have access to the same information and

technology. The real challenge is what others have
said:  how do we get that understood and imple-
mented and get a heightened percentage of
compliance within a farm? 

Because of the labor turnover and labor quality,
compliance is really what separates one herd from
another herd. The other area we continue to focus
on very heavily is lactation feed intake. 

D E E N :
One thing that I struggle with is a balance

between maximizing productivity on the sow farm
and having stable productivity. I’d much rather
have an average of a 1000 pigs per week that range
between 980 and 1020 than 1050 pigs per week
that range between 700 and 1500. We haven’t, in
many cases, put real restrictions on the way sow
herds are managed to emphasize stabilization
rather than maximization. We’ve got to get beyond
when the sow or gilt is in heat and automatically
breeding, then taking whatever we get.  �
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S C H U LT Z :
Do you have any additional thoughts? 

C O N N O R :
We’ve got a lot of technology and differences

between farms. Our goal should be to continue to
put that technology together to meet the criteria
that we’ve set out. This may be pigs per mated
female, pounds per mated female, or high-quality
pounds per mated female per year, and maybe
should be tied back to return on investment or
return on equity. 

D E E N :
Our sow units have to be managed by some-

thing other than averages. What I’ve learned in
looking at records is to count the failures out there.
I think there are quality failures in three areas. 

One is that the pigs coming out just aren’t of
good quality, and we’ve got to create measures of
weight and the dam’s parity. Secondly, we need to
identify when not enough pigs are being produced
each week to fill the nursery. We have to look at
the times when we fail to produce enough pigs
rather than simply look at average production. A
third one is that we’re not keeping those costs
under control. Because the major costs of a sow
unit are fixed costs, whether it be labor or capital
or otherwise, it really comes down to having pro-
ductive animals in the herd and filling the spaces
within the herd.

S C H U LT Z :
I contend that many of the current bonus sys-

tems that are based on numbers only, not including
the quality of the pigs, cost us economically. It has

pushed pig problems out of the farrowing rooms
into the nursery, and then out into the finishers
where they are more costly to deal with. We have
to think of the most benefit for the total operation.
Well-motivated people with good training are an
essential part of a successful operation. 

L E V I S :
It seems to me that we’re talking about a Total

Quality Management (TQM) program in all these
phases of sow productivity. Therefore, we need
good working people. These people need to have a
clear understanding of how to manage the gilt-
development phase because we have to get weaned
sows re-bred. It is TQM of the entire operation
that requires a lot of in-depth thinking. 

M O O R E :
We need to look at the full picture in produc-

tion. We still put too much emphasis on the sow
side and don’t look enough at the total number of
marketable pigs. We need to dissect the production
system and look at all parts of it. We need to be
focused on the pigs that will be sellable at the right
market at the end, and on the steps needed to
maximize this.

S C H U LT Z :
Thank you to 

all panelists, for
your participation
and insights.  �
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