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Introduction
The monitoring of productiv-

ity parameters to determine
whether or not target goals are

being realized is a major component
of a swine health management pro-
gram. The number of liveborn pigs
per litter is an essential variable to
record, in that litter size is directly
related to sow productivity (1).
A reduction in liveborn piglets per
litter will result in a reduction in pigs
weaned per sow per year, and there-
fore a possible reduction in herd
profitability.

Small litter size has been associ-
ated with infectious diseases such as

porcine parvovirus and leptospirosis
(2), and with management proce-

!..:.. ..

donaarmn 12 tries;s par:cons6-
qauen t p.l g..n n.m.. f.u...rnt.
oestnus phut6t ...u o.
auaa.iSvant. La difrec dan .Ic

..!.;. i..jf... .. ... . .... ...e

..nbre de porcels..... p p d....de
trues primipares, entreles..premirs
et dex:e si tunis.4de l.ep6
rience,e fu de.......1 .... L.infec-
tindue au parvoviu pourait avolir::
:cotibu6 Adir Io- ed por-
cel.spar port6e c..e...z.e ........
Ieux groupes de dces don-
nAret plu de porceles moif6s,:
:o: de ;patrtosa ds ;prte
mon nombesa n netet
totefis pas d'isoler d'aent ifec-
tietix. La distributn.. des pa.-

t f~~ ~~~e.to ........ions .....
em ura to d.utefoi sertibma ItenltsN

Iam&ne, an:cous eer an, et
sanls rapor avec la diminution dui

~~~~~~~~~~~~~~~~~~~~~. ... ......... ....
Mets cI6s porcs, nombre de prce-
l¢etspa porte, gea s. .vage.,

parturitio.

dures such as single mating, the
breeding of gilts at first estrus, early
weaning, and the feeding of nutri-
tionally inadequate diets (3). Litter
size may be affected by seasonal
influences, particularly breeding
during hot summer months (4).
Certain breeds such as Durocs
and Hampshires tend to have
smaller litters than Yorkshire and
Landrace. Crossbred Yorkshire-
Landrace sows produce larger litters
than purebreds.

Litter size is affected by many
factors and the analysis of a herd
problem associated with this param-
eter requires a thorough herd his-
tory and careful analysis of produc-
tion records.
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History
The herdsman of a large swine oper-

ation in southern Ontario observed
a reduction in litter size from July
to December 1985 and sought
advice regarding steps to improve
this area of production.
The herd was a closed 200-sow

farrowing operation which had
undertaken an expansion and inten-
sification program in January of
1985 in order to increase the number
of pigs produced. At the beginning
of 1985 the herd was farrowing
groups of 24 sows every three
weeks. The farrowing area consisted
of three all-in/all-out rooms of
24 farrowing crates. Pigs were
weaned at six weeks of age. One lit-
ter of pigs was farrowed per crate
every nine weeks, resulting in less
than six farrowings per farrowing
crate per year.
The decision was made in Janu-

ary to modify the farrowing area
into five rooms of 12 farrowing
crates, eliminating half of one far-
rowing room (12 crates) and using
this space for constructing a nurs-
ery to handle four week old piglets.
The goal of farrowing 24 sows every

three weeks was therefore changed
to a goal of farrowing 12 sows every
week; increasing the yearly poten-
tial farrowing capacity of the herd
from approximately 416 litters to
624 litters.

Beginning in late January 1985
the herdsman began to regroup the
sows and gilts in order to achieve
the new goal of 12 farrowings per
week. Eight groups of 24 sows far-
rowed and in each case, approxi-
mately 12 litters were weaned at
three weeks and 12 litters were

weaned at four weeks of age. Thus
the existing eight groups were
divided into 16 groups of 12 sows.
It would have been necessary to
breed five groups of 12 gilts to fill

the farrowing schedule of 12 far-
rowings per week. During the pe-
riod January to July, three groups
of gilts were bred leaving two weeks
with no farrowings.
The herdsman attempted to breed

gilts on the second or third estrus.
However, when it was necessary to
breed 12 gilts in one week, the
majority of the animals were bred
on their first heat.

Otherwise, breeding management
and feeding practices were left
unchanged throughout the year.
The number of mature boars varied
from 10 to 12. Sows were fed a
corn-based lactation ration and a

corn-barley gestation ration. The
herd was vaccinated for leptospiro-
sis and erysipelas but not for por-
cine parvovirus. All sows and gilts
were hand-mated twice at 24-hour
intervals. Sows were housed in indi-
vidual stalls through the breeding
and gestation period. Most of the
breedings were between first gener-
ation crossbred Landrace and York-
shire females with Hampshire-
Duroc males.

Records were kept by hand, using
litter cards and a weekly summary
book. Unfortunately litter cards of
culled sows were discarded when the
sows left the herd. Therefore, a

retrospective examination of the
herd productivity with respect to

individual sow performance, was

limited to the sows remaining in the
herd at the time of the study.

Results of the Analysis of
Farm Records
Based on the records of sows still
present in the herd (a total of 309
farrowings) the average number of
pigs born alive per litter during the
first half of 1985 (January to June)
was 10.5 compared to an average
litter size of 9.2 for the second half
of the year. Stillbirths remained
constant throughout the year, how-
ever the percentage of litters with
at least one mummified piglet
increased from 507o of litters to 1307o
of litters after June. The monthly
herd performance illustrating the
decrease in litter size during the sec-

ond half of the year is presented in
Table I.

The monthly average number of
pigs born alive per litter was not
related to the number of stillbirths
per litter (r = 0.07, p> 0.1) nor was
it related to the percentage of first
(r = 0.18, p>0.1) or second
(r = 0.02, p>0.1) parity sows
farrowing per month. However,
monthly litter size was negatively
correlated (r = -0.91, p<0.001)
with litter scatter (0Wo of litters of
<8 live born pigs) and was nega-
tively associated (r = -0.71,
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p<0.01) with the percentage of
litters with one or more mummified
fetuses. Correlation coefficients (r)
between variables were obtained
using standard methods (5).
The proportion of small litters

(< 8 pigs born alive) was much
higher in the July to December
period (48 of 182 litters) compared
to the January to June time inter-
val (16 of 127 litters). The relative
risk for a small litter being born in
the second half of the year was 2.25
to 1. Smaller litter size appeared
to be independent of parity (see
Table II) in that the average num-

ber born alive for each parity was
lower in the second half of the year,
and the proportion of farrowings
per parity remained relatively
constant.

In the first half of the year,
farrowings were from groups of
24 sows farrowing every three
weeks. In July, the sows from three-
week and four-week weaning and
the all-gilt groups began to farrow.
The subsequent litter size of sows
that weaned litters at three weeks
was lower than the subsequent lit-
ter size of sows that weaned litters
at four weeks (Table III).
The increased number of mum-

mified fetuses observed in the sec-
ond half of the year was associated
with older sows. Twenty-five per-
cent of litters born to older sows
(.5 litters) contained mummified
fetuses compared to 100o of litters
from first and second parity sows.
However, the weekly summaries
(Table IV) show that at least two
groups consisting of all first parity
sows experienced reduced farrowing
rates, small litter size, and a high
percentage of mummified fetuses
suggestive of porcine parvovirus
infection.
There did not appear to be a

difference in litter size between sows
that were bred to a single boar or
to two different boars. In the period
from July to December, 38%o of the
litters of sows bred to one boar were
small (< 8 pigs born alive) com-
pared to 3607o of the litters from
sows bred to two different boars. Of
the litters associated with single
boar matings, only one boar ap-
peared to sire a higher proportion
of small litters than the herd aver-

age of 35 to 40%Vo. Boar 120, a pure-
bred Hampshire, bred ten sows of
which seven farrowed litters of

eight pigs or less and only three
farrowed litters of nine or more live
pigs.

Discussion
The reduction in litter size coincided
with changes associated with the
herd being converted to a weekly
farrowing cycle. The parity distribu-
tion of a herd has a major effect on
litter size (4), and at a time of herd
expansion one would expect litter
size to be lower as a result of a high
proportion of gilt farrowings. An
examination of the percentage of
farrowings according to parity was
an important first step in the inves-
tigation of this problem and demon-
strated that a change in parity
distribution had not occurred. Fur-
thermore, litter size was lower for
all parities in the second half of the
year. This suggested that the factors
responsible for decreased litter size
in this herd affected older as well as

younger sows.
Porcine parvovirus in an endem-

ically-infected herd is associated
with small litter size, increased num-
bers of mummified piglets, and an

increased return-to-service rate
amongst zero and first parity sows.
Parvovirus infection may have
caused the increased number of
mummies and small litter size (aver-
age 5.1 pigs born alive) in one group
of first parity sows farrowing from
July 14 to 21. Unfortunately, mum-
mified piglets were not submitted
for fluorescent antibody testing at
the time and therefore one can only
speculate as to the cause of this
sporadic increase in mummified
piglets from a group of young sows.

Likely a more important factor
associated with the reduced litter
size in the parity one sows was the
change in management with respect
to breeding gilts. The majority of
gilts in the second half of the year
were bred on the first observed heat.
One would expect a difference of
one pig per litter between gilts bred
on their first estrus compared to
their second or third heat (6).
The most important factor asso-

ciated with the reduction in litter
size of the older sows (greater than
first parity) was the change in
the lactation period of the sows.
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English et al (7) suggest that one can
expect an increase of 0.2 piglet for
each delay of five days when wean-
ing between two and five weeks of
age. The difference in litter size
between the three-week-weaned
sows and the four-week-weaned
sows of 0.7 of a piglet per litter in
this herd was similar to the findings
of Clark and Leman (8). This
depression in litter size with earlier
weaning is caused not by reduced
ovulation rate but by increased
losses of embryos suggesting that
the uterus requires a certain amount
of time to fully recover from the
previous pregnancy (7).
The data comparing three-week-

weaning and four-week-weaning in
this herd suggest that four-week-
weaning would be more profitable
even though one would expect
almost 0.1 litters per sow per year
more with three-week-weaning.

Nutritional factors affecting litter
size such as energy, mycotoxins,
and biotin levels were not measured.
However, in the case of zearalenone
toxicity one would have expected
other signs of hyperestrogenism to
have been evident such as swollen
vulvas of young growing gilts, pro-
lapsed rectums, and anestrus prob-
lems. Likewise, a biotin deficiency
may have been accompanied by a
noticeable increase in hoof cracks

and lameness. The incidence of
these clinical problems did not
appear to change during the year.

Brooks and Cole (9) suggest that
the energy intake during lactation
and during the weaning to breeding
interval is a critical factor affecting
subsequent litter size, particularly
for first parity sows.

In a controlled feeding trial, the
difference in subsequent litter size
of sows fed 2.7 kg per day and sows
fed 3.6 kg per day between wean-
ing and breeding was 1.5 pigs born
alive (9). The possibility of increas-
ing the feed intake during the lac-
tation and weaning-to-breeding
period was discussed with the herds-
man.

In summary, it was anticipated
that the litter size would improve
once the farrowing routine was
established, thus eliminating the
need to breed whole groups of gilts
and to wean litters younger than
four weeks of age. It was recom-
mended that gilts be selected early,
vaccinated against porcine parvo-
virus, and not bred until their sec-
ond heat. The goal for litter size of
parity one sows was set at ten live
born piglets. Careful monitoring of
the parity distribution and the litter
size according to parity was encour-
aged.
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