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THE EFFECT OF INBREEDING ON THE LITTER SIZE OF SWINE
INTRODUCTION

Livestock breeding is a building process by which animal
breeders are ccastaatly :l.mpréving every kind of domestic anie
mel, One of the most important tools available for the anie
mal breeder in improving livestock is inbreeding. At present
there is still & wide difference of opinion among animal
breeders as to the merits of inbreeding. Since the time of
Robert Bakewell in the middle of the eighteenth century, the
process of mating closely related animals has been used to
some extent in esteblishing and improving most of the major
breeds of livestock. ‘

It must be recogniged, however, that inbreeding has its
linitat_ionl, and harmful effects are the result in meny ine
stances. The degree to which inbreeding can be used depends
largely on the skill br the breeder in selecting animals with
deslrable genes and the intensity of the inbreeding. Intene
sive selection must be used with inbreeding if beneficial re-
sults are to be achleved, Generslly inbreeding results in a
decline in individual merit, but occasionally an exceptionally
good individual is found. The advantages of inbreeding are
usually more evident when an individual of one inbred line is
crossed with an individuel of another inbred line. This com=-
bines the desirable genes of the two animals in the offspring,



which in certain instances may be more desirable than either
of the parents., The results, however, of crossing inbred
lines are not always favorable,

Inbreeding tends to promote homogzygosity because it ine
ereases the probabllity of an offspring receiving duplicate
pgenes from both sire and dame By inereasing homozygosis,
inbreeding makes many recessive genes homogygous, and there-
fore selection can be more effective. Homozygmosity is the
most lmportant factor in prepotency snd the breeding worth
of an animal 1s greatly incressed if he i1s prepotent for de-
sirable traits. .

Litter size of swine 1s a slightly hereditary character-
istic as recent studies seem to indicete (Lush and Molln,
19423 Stewart, 1945). Inbreeding is a very powerful and use=-
ful tool that can bg used in breeding for characteristics
that are only slightly hereditary because 1ts effects are not
limited by the breedert's inability to recognize the effeets
of enviromment, dominsnce, or epistasils for the additive ef=
fects of genes,

The size of litter in swine is extremely varisble even
when compering females of the same age and breeding, litter
mates, or litters from the seme female, Many factors, both
hereditary and envirommental, have an effect on the size of
litters of swine, and even though litter size has a herita-
bility of only .17 (Lush end Molln 1942), inbreeding may be
one means of eliminating part of the hereditary varlability.



Because of the inereasing amount of work that is being
done in swine inbreeding and because litter size 1s so im-
portant in any breeding program with swine, this study will
be an attempt to show how different degrees of inbreeding
affect the litter size.

REVIEW OF PREVIOUS INVESTIGATIONS
Inbreeding in General

Since 1918-19, when Helen D. King reported her studles
of inbreeding in rats, there have been many reports on in-
breeding experiments of laborstory and ferm animals. The re-
ports indicate varying degrees of success in the experiments.

King (1918) stated that rats which were inbred by 25
generations of brother x sister matings were superior to the
outbred control rats in fertility and average size of litters
born. King concluded that inbreeding in rets had little if
any harmful effect on sex ratio, fertility, size of litters
born, and vigor when care was taken in selecting breeding
stock and controlling the environment.

Wright (1922) reported after thirteen years of inbresd-
ing guinea pigs by brother-sister matings that there was, in
genersl, a marked decline in frequency and slze of litters,
percentage born alive, and percentage raised to weaning in
the inbred stock as comparea to the non-inbred control stock
from the same foundation. Among the inbred stock, there were
several families thet had not apparently suffered any gresat



degeneration, Wright was not sble to determine just how
mach of the decline in his inbred stock was due to inbreed-
ing and how much was due to envirommental conditlions, but
concluded that about 90 per cent of the variations in litter
slze was due to external conditions,

Eaton (1940), reporting on his studies of inbreeding in
mice, found that on the average the random bred strains were
superior to the inbred strains in percentage of successful
matings, size of litters, snd number raised to 120 days of
age. Although one or more lines of inbred mice were equal,
or superior, to the random bred mice in all respects except
size of litters.

According to Hays (1934), apparently nothing is to be
geined from the standpoint of fecundity by inbreeding poultry.
From experiments at the Heglonal Poultry Keseareh Laboratory,
Waters (19245) econcluded that there need be no decrease in
hatchabllity because of inbreeding if rigld selection 1is
maintained, Enox (1946), working at the Beltsville, Maryland
Station, also reported that inbred strains of poultry could
be ralsed without a decrease in hstchablility, fertility,
ma ture body weight, or annual egg production, when care was
taken in selecting the birds for the inbreeding program.

Several reports of experiments in inbreeding dsiry cat-
tle have been made during the past 28 years, but the aims of
the experiments have been to find the effects of inbreeding
on milk production, mature body weight, size at birth, and
type rather than on fertility or fecundity. Since the results



of the experiments have no direct bearing on this study, no
further mention will be made of them,
Inbreeding experiments with sheep have also been reported
a number of times since 1920, but their purpose has not been
to find the effects of inbreeding on fertility in most in-
stances, Ritzman and Davenport (1931) studied the effects
of inbreeding on fertility in sheep. They summed up their
work by saying,
It appears that in most families of sheep there is a
general tendency toward decadence., INHowever, there oc-
Tet tm Lhferlor ealmels Geenily cabmuder W Eodk GAVE,
Winters et al (1943) have meintained 2 closed flock of sheep
since 1936 and report thet they have improved the flock in
appearance as & commereisl flock by mild inbreeding and in-

tensive selection.
Inbreeding in Swine

Swine have been the farm animels used most extensively
by animal breeders in their study of the effecta of inbreed-
inge.

Hays (1919) made a report on a swine inbreeding program
that was started at the Delaware Experiment Station in 1808
end contimued until 1918, His results showed thet inbreeding
ceused a decrease in certuinty of pregnancy, size of litters,
and an incresse in mortality rate.

After King (1918) and Wright (1922) reported the results
of their studies on inbreeding, meny animel breeders again
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repogniged thz possibllity ol utiliziag Inbresdlans offcotivos
1§'in snimal Inprovement end soon soveral experlments on ine
breeding farwm snimals bogene

i 1882 the Ual, furzau ol anlzal Inlvatery inltilcted in-
breeding ¢xperiwents with the Chaster “hite, Foland China,
end Yenwsrth broads. Gotzer et el (1840) reported the raesults

from the Choster sonscguence

of inbrzeding through seven genera trand in
gize of littere et blrtia, 23 dagye, and ?é doys wes Cownwerde
The diffsreness in tze inbrecding of tqm 1ittevrs secmed t@.
hove had o grecier efleet on litter size ot the verious &ges
bnen dld differences in the inbreeding of thelr sires end damse
There was &ls0 & tendoncy for lltter size o lneresse vwith an

ineresse ln age of dem to about 3% ysers, efter wvilech 1t rew

meined preeticelly constent to the epe of B yeors. The ine- .

T
breoding experiment vith Yoland Chine swine had to be dlscons

timmead after tho sscond zepsrstion due to deerease in 1ltter

*

size, bhigh mortality, znd excgssive progortion of males in the

-

nbred liness The lanbred llnos of Tesworths hed to be discons

e

tinﬁeé afber the Lourth genersilon due Lo laek of fecundltye
Godbey end starkey (195%) imbred Nerkshire gwine for five

yeers and found no correlation between tho coefficlent el ine

hreeding snd b;rth weight of pigs, bubl found & negeiive corre-

Jation betwusen degyee cof in%revdin» waﬁ weaning woipght of
pigss
Hughes {(1953) slso inbred Berkshire swine et the Colle

fornie Lxperiment Itation. [is results do not sgree with



athsr woriers ia gsoms rospests. He practiced brothsr x
glstor matliar without logs &in viger or size of litters fare-

rowed, althoarh zral deeroass in

litter algo after 1923 whieh I otiributed pordlally to the .
Taect that the litters were the DMlrst Irvoa Lhe sows balng .
Litters forrowad affter 1042
1ttor than the 71 litters fave
rowed setwomm 1810 and 1926 In the Deorkshire herd maintsined
Lodooon (1935) sﬁmrgai sevan inbrsd iinos of Polond

Coing swins in 1084 a% the Soutlesst Experiment Statlon of

he University of liinnesota, locsted gt Hausecs, Hinnesoba. .
Three of the lines were lost in the first gencration end one

e

in the third zsperation. The other three lines woers dovels

o

4

oned Into hishly inbred lines by brother x sloter metings
during Tive, =zix, znd el ht generstions. Ywo of the lines
aould probebly be smceesessfully cerried on indefinltely. Uodg-
son . reperted 4ifficuliy in obtoining wotings beiveon some of
the litter mutes, and aneller litter oize and greaior portal-
ity snong the inbrads thon among the oubtbreds.

Fillhenm end Qraflt (1952} reported the following resulis

es obtained after elsht generationa of eporeximetely hell

£

brother x half sister matings in Duroc Jersey swine at the
Oklahorms Fxperiment Statlion:
- ls The Inbred litters decressed from 8.9 pigs in the

P
Y

first penerstion to 5.3 pipe in the eipght pgeneretlons The

?"J

control stoelr of outbred litters showed no decrecsze during



the seme noriod end evercged 2,3 oigs nepr litter,

2. TThere wos no eporecisble difference In the number .

x

of s2illvorn oize In edthor proup.

o

inbred sows wemncd om the sverare 2.5 fewer pizs
tharn the outhrod sowse.

4, Tee pereentege of »igs svrviving to weanins decresged

oy

8 the nereentere of inbreeding Ineresseds In the flret gene

'D

erontion of inbresding, 76 nor cent of the piprs reschod wotne-
ing age; in the elpith generstion, only 44 per cent of the
nizs roccked wesning rre.

5. ke inbred sows bred just as repularly as the oute
vred sowa. .

. lortslity rote during zrowlng and fptfening perled

S

was hipghest In the lnbrod group.

Hnters et gl {1843} reported the Lollovwing concorning

the swine Inbreedine wropram sirrted ot the Vinnesots Tinerlw

1. Witk no chenge in the inbresding of the lltter, esch
edditionsl one per cent fneresse of inbresding in the sow
was focompanicd by a decrscse of (.088 nige born elive par
litter.

e Rele of zpin bebtween weanling and the 800 pound uelght

"2

deercesed as the por cent of inbreeding inercssed.
2. There was e definite tendency Lor the offanrins of
each goneration to revert te o performance lower than that of

the parents and toward the porulation mesn.

4]

by
-3
=
(5

Stewas t (1945}, studying the records inbred Poland



Chine and Hionesove Ho. 1 giibs fevvowing the Tivst timo ab
approxinetely one year ol wge, iound thab iltter size ln-
oreased with an lnerease in age of dawm at Jarrvowingz, with
the greatest elfesct of aspe being shown in the psricd prior

to twelve umontihs, Gllts lerrowing &t S20 days eversged one
pig less snd those feyrowlng et 410 days about one-nall plg
more than those f{errowlag st one year. aStewart also Iound
that litter size decrezsed with an inercuse in the inbﬁeadiﬁg
of the dsn bubt épperently was wwifectsd Ly the inbresding of
the liltter. 4n ineresse of ten per cent in the inbrseding of
the dawmsg of the same age resulted in sn averebve decrease of
about 0.6 plgs per litter. Stewart (1548) alao reported
studies on repeatebillty snd beriteability of prolillicsaey in
swine, 4he mesn estimate of heritability, determined by
three diilfevent methods, wes 1546 per cent f{or live nlgs {ar«
rowed &nd 14.5 per cent l'or total pigs Isrrowed. the cati-
mates of repeatabillity wers 125.8 per eent forp live plgs and
1545 per cent for totsl pigs forrvowed. Yhese estimstes of
heritabllity sre gpproximebely the same us those reporied by
fush snd Uolln (1948) and ave well withln the rauge of osti-
mabes of heritability of 010 to U.44 as reported by Lush
and Folln {1942} in their review ol previous studices on ths

ubject.

3

UBIE0TIVES OF IWVHESTIGATION

This study was undertaken ss an attempt to determine the

effects ol age snd inbreeding of dem end inbresding of offls
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hore swine breeding project conducited 1n cogperatlon wlith
the Zegleonsl fwine Dreeding Isboreiery of the e #. Toport-
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veve zeotherad ovey & period of

ten yoars, 1937 to 1946, inelusive, and included reeowxds of
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reaching 130 deys of age durlng that poriods
There were 375 lltters fsrrowed In five fabred linesz snd a
number o1 cut-erossas of purebred urce swine. The lnbresd-
ing experiument on luree swlne was terted 1n 1023 By i i
fraft, and pert of the anlusls reported in thls study are
descendants of inbred stock from this esrllier experiront.

fThree inbred lines wove starbed In 1987, one In 1933,
&nduune in 1842. ne lins {lins 2) was discerded in 1941 due
to low fecundity sad high mortslit & seeond line {(line 4)
was culled in 1843 boceuse of o hipgh incldence 28 inverted
nlpnles in the lina,

In 1845, one line (line 1) wes out~crossed to unvelatbed,
1abred Individasls snd 4 new 1lae {1ing 7) was egslsblighed
from th’§ Cross.

rinz the poriod Irom 1837 to 1846 several boars and

ws from other herds wore brought into the herd for lntros
duction 1n$¢ existing lines or to ba used as foundation stock

Tor now lineg.



flesibls one with no

The Labrecdls

In anr of the lines,
In sone lines the Inbrooding hes boon zdvanced very rapldly,
aund in others very slowly, Ccensionel ont-erosses have been

*

wade ia soue af the lines and wanr erosses bedwsen lines |

g poariormances of the linss, Ine

» T

Saenslon ims boun pre

ﬂ

stlcod whenyvaer possible, bub
a% Blmos There was 1ittle chanes for salection heesuszs of

small 1itters, high wortslity, o nhysicsl dafects,

Yomt Yosyiey ey ey
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N sy pm e - £7F oy ¢ - . - 3 ¥~ PR v el £ ga 52T s
a3 prachbieals Zows were olsesd in ﬁlﬂ centrzl ferrowlne

which Ind not Ceen used by hogs for two years. Zach sesson
fovur pigs from ench of sizteen litisys were fed s zitandard
retion in & =nall, dry lot, Crom gcenins $o 2285 noundses The

of the pigs were fod In gelf froeders In nasture

nlots or dry lots,

fecovds were meintuined on eeeh pip férrawe& on. the
standard forms of the Pegionel Swine Breeding Leborsotory,
Teel plg wes 1dentlfisd soon alter birth by an individusld
car mark,. For the purposss of this study litter records were
availoble on the totsl mausher of plis born, nomber of plgs
born alive, end mumber of pigs alive at 21 doys, 56 deys,
and 180 days.

The 573 litters in %tiils repord were plassiflsd six
x
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differvent ways for study and statistlesal snalysis. (ne
group ©f 122 non=inbred litters {rom non-inbred sows was used
as & eontrol group for comparisons, These non-inbred sows
Included & number of foundetion sows of the inbred lines snd
other sows which were purchesed from other herdse. The sge of
these sows ranged from one to lour snd one=halfl yeirs.

Two eclassifications were mede according to the coeffi-~
cient ol inbreeding of the sows., One included sll of tne
878 littors studied. The inbreoding of the litters and age
of the sow were disregnrded. The other group contsined 288
non-inbred litters frow sows with caeffiéiants of inmbreeding
ranzing from .0005 to .5350. 'wo other clsssifications wore
made seocording to the inbreeding of the lltters. One con-
tained 11 573 litters. The inbreeding snd sge of the dewms
were disreggrded, The second group was meds up of 234 inbred
litters Irom non-inbred sows. the last two classificatlions
were made accordlng to the aze of the sows. One group cone-
tained all litters studied, 7The inbreeding of dams and 1it=
ters was disregarded. The sccond groupling was made up of
122 non=inbred litters {roum non=inbred sows.

The inbreeding coefilelents used in this study were com~
puted scecording to the formula devised by %right (1982).

& series of multiple regresslion equetlions with partisl
regression coeffiecients werc worked out on the entlire group
of litters studied., Internationsl Business Kachines were

used for most of the mechine computations.
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RESULTS OF INVESTIGATION

A Comparison Between Hone-inbred and Inbred Sows
Producing Non-inbred Litters

In Teble I, comparisons were made between litter slzes
of 122 non=inbred litters from non-inbred sows end 140 non-
inbred litters from inbred sows. The 140 non-inbred litters
were farrowed by sows that had & coefficient of inbreeding
renging from 0050 to .5360s Classification of sows was
made according to their per cent of inbreeding. Differences
in ages of sows were not taken into consideration beecsuse

all groups contained sows of varying ages..

Teble I. Effect of Inbreeding of the Sow on Litter Size of

tters
% mi.-: k, : ' Ave. Noe -

H
Inbreed=-: Litterssiverage Hos of Pigs Per Litter ¢ Stillborn
ing smﬁ: 3

: Del 3
3 3 3 3 [ :
1-5 $ 18 $ sl 2t Tedl 2 7.0 .3 Ge8 3 ]
6-10 3 16 g Bl 8 Yol 2 6,8 3 6.4 3 - odd
11-15 : 18 g B3 3 6,8 3z 6,7 62 3 .
16=20 3 11 $ B,l 38 6,6 3 6.4 3 5e® s «00
21-256 13 B 38,03 6.4 3 6.4 3 5.2 3 «20
26«30 3 G 2 746 3 6,3 31 6.2 3 5.9 H o687
3le35 3 15 38,813 6.1 3 5.9 3 5.6 +55
S6-40 : 10 3303 8§ Tl 3 6.8 3 6.7 H «80
41l-45 3 20 $ B8 3 745 3 7435 3 Ge s «28
46-50 3 7 $ 8.7 3 5,6 3 544 3 4.4 ] 1l.14
41-55 3 2 $ 7a5 38 665 3 6.5 3 545 H «00
s [ s 3 3 )
Inbred 3 H : 3 s 3
Sows 3 240 873 6.8 3 6.7 3 61 3 o3
Total s 262 32 9.2 3 6,9 3 6,7 3 6,2 3 «55
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The average size of litters farrowed by the non-inbred
sows was larger than the average litter size of all classes
of inbred sows except the group inbred 36 to 40 per cent,

The average slze of the ten litters farrowed by the sows ine
bred 36 to 40 per cent was O.4 pig larger than the litters
from non-inbred sows. The average size of the 122 litters
from non-inbred sows was l.2 pigs larger than the 140 litters
from inbred sowse. The sows inbred &1 to 55 per cent farrowed
the smallest litters but they were only C.l plg smaller than
the average of the litters from sows lnbred 26 to 30 per cent,
There was & steady decline in size of litters farrowed as

the inbreeding of the sows increased from O.5 to 31,0 per
cents At that polnt, an increase in litter size began and
reached a peak when the sows were inbred 56 to 40 per cent as
shown by Pigure I. |

There was only O.l pig difference in litter size at 21
days in fevor of the non-inbred sows. The general trend for
litter size at 21 days was slightly downward as the inbreeding
of the sows increased from 0.5 to 36,0 per cents The avorage
litter size at 21 days from sows inbred 56 to 40 per cent
showed an lnerease of 1.0 plg per litter over litters from
sows inbred 31 to 36 per cent. The largest litter size at
21 days (7.5 pigs) was produced by sows which were inbred 41
to 45 per cent, This was 0.6 pig larger than the average of
the litters from non-inbred sows and 0.7 plg larger than the
average litter size of 211 inbred sows, The trend of litter
size at 56 days was practically identicel with that at 21 deys



The averese 1iiier sige of gll 1ltiers

only 0.1 nis larser then thet of all
litters from inbred sows. At 190 Zays, the aversge litter

Biﬁ@-ﬁf’ﬁﬁ“~lﬂl'

Ce piz lorvrer then libtors from
inbred sows., The trend of litter size wus domwerd es ine
deizg Anereassd from 2.5 to B30 »noer econt, 4t
thiat point sn laervesge In 1itber size begen asn indbreeding of
the dams incrassed. The nealr of 8.7 pige per litier st 120

3 e g e . " o, ) e Y T ’ g ;
davy wog were inbred 36 to 40 per conb.

b

Fimare 1

Litber clze at 180 davs was

. - PR ¢ 5 SURI T ST SN, S . S FL . N B . 3 . o 2
shayp ofter the Inbrocding of dom reochod 306 to 40 ner cesnt.

&

Yhe only sxecndlon wes Tor the limited nﬂ}b 7 of gows inbred
over, 81 per eontb.

The litters from non-inbred sows ooz

CPeblo I gives o comparison of livabllity betwesn the

group of 122 non-inbred litters from ﬂcn~1nbrai sows and 140

non-inbrad lii aps feme inkoved sous.
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Table Il, Effect of Inbreeding of Dam on Livebility of NHone
anma

Inbreoding: of pigs ¢ S£111bo:

of Dam : Farvowed 3 2 158ter
0 H 1303 $ T0s3 368,80 3 63,8 3 70
15 3 163 3 708 3 Tisd 3 7448 3 43
6=10 13 146 $ T84l 3 740 3 T048 3 48
1l-15 3 150 $ 8led 3 080,0 3 T4.7 3 2.7
16-20 3 as $ 8049 378,77 83 75,0 31 040
l=85 3 a0 3 00,0 38040 3 G6840 3 2,5
26«30 3 68 3 83,8 182,53 ¢ T7.9 3 8.8
SAe35 3 132 $ 60,7 32674 3 62,1 3 64
S6=40 3 103 8 68,80 31 66,0 3 65, § 5.8
dl=45 3 248 3 870 31 85.1 53 72,6 3 3.8
46«30 3 61 3 63,0 362,53 8 50,8 3 13.1
Gl=66 15 3 86,7 30867 3 T3:3 3 0.0

inbred 3 : 3 3 3 ]

Sows 1§ 1215 3 T8.7 1t 76.6 0.1 13 4.5

g
E
:
g
:
5
:

There were 1208 noneinbred plgs farrowsd by nonwinbred
gows &8 compared to 1215 noneinbred pigs from inbreod sowse
At 21 days 78.7 per cent of the pigs farrowed by inbred sows
were alive as compared to 70,3 per cont from the non-inbred
sows. Livebllity of pigs from only three elssses of inbred
sows was lower than these from noneinbred sows. All thres
elasses wers larrvowed by sows inbred over Il per cents, Livee
bility was highest for the pigs from the 41 to 45 and 51 %o
56 per cent inbred sows, The 1ivebllity of pigs et 56 days
wes 8.1 per cont highor for inbred sows than noneinbred sowse
The trend of livability ot 56 days was the same as it was at
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21 days. The pigs from inbred sows had & livability of 70.1
per cent at 180 days as compared to 63.6 per cent for pigs -
from non-inbred sows. Livability for pigs from only two
classes of inbred dams was lower than that for pigs from non-
inbred daxs, The lowest livabillity was 50.8 pez' cent for pigs
farrowed by sows inbred 46 to 50 per cent,

The percentage of stillborn pigs was higher for non-ine-
bred sows then for inbred sows, but emong the inbred sows
there was & tendency for a greater percentsge of atillboz'n
pigs to be farrowed by the highly inbred uowa.

A Comparison Between ldn-inbrod and Inbred Sows
Producing Both Inbred and Non-inbred Litters

In Table III the dams are classified seccording to the
percentage of inbreeding. The avsragc litter size at rour
different ages is shown for nll litters (both inbred and none-
inbred) from these dems. There were 234 litters from none
inbred sows and 339 litters from inbred sows which ranged in
coefficient of inbreeding from 005 to 535« No allowance
was made for differences in age of sow or inbreeding of lite
ters from the sows in the different classes.
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Table III, Effeet of Inbreeding of Dam on Litter Size

Ter cent: Ho. 3 3 Ave. NOe
Inbreed-: LitterssAvorage No. of Pigs Per Litter 3 S3tillborn

ing sFarroweds rr ¥ e s Pigs

B S
1«5 8 40 32 9.3 3 Tl 3 6,9 3 6,5 3 «35
=10 s 48 $ D7 35 856 3 6.2 3 5«7 H «85
11-15 3 49 $ 8.4 35 6,4 3 6,1 5.4 4 «45
16-20 o9 2 845 3§ 6ed 3 63 3 Se7 H *80 -
21-25 13 28 28 8.6 3 6,0 3 5.6 3 4ed s 20
20-30 3 26 279 3 5.8 3 05,7 3 5«2 3 « 50
o1=356 25 $ 8,8 3 5.6 3 5.5 3 4.7 s +58
S6=40 H 26 $§ ed 3 5ad : 5«0 5 4.4 H «8)
4l=45 43 $§ 8B40 2 Tal 3 649 3 5.6 H «36
46«50 3 12 $ Bl 2 5ud 3 Bsd 3 5«0 3 75
51=-56 3 S $8.03 6,7 3 6.7 3 6.0 H +00
Inbred s s 3 s 3 H
Dams 3 3539 $ BsB8B 3 6.4 3 6.1 Ded s 49

Total 3 5§73 $ D40 § 644 3 6.2 3 Ded H «53

The average sige of the litters from non-inbred sows wes
larger than the average of all inbred sows at birth, Z1 days,
56 days, and 180 days. The litters from sows inbred up to 1l
per cent were larger at birth and all ages than the average of
the litters from non-inbred sows. The sows Inbred 356 to 40
per cent also farrowed 0.2 pig larger litters than the none
inbred sows. At 21 days, the litters from sows inbred 16 to
20 per cent were slightly lerger than litters from non-inbred
gsows, The litters from sows inbred 41 to 45 per cent were 0.6
pig larger than litters from non-inbred sows. The litters
from sows inbred 51 to 55 per ecent were larger than the litters
from non-inbred sows at 21 days and maintained & slight advane



tage at 56 and 180 dayse

The averago number of stillborn pigs per litter wu 0.49
for litters from 8ll inbred sows and 0460 for litters fm
non-inbred sows. The bighly inbred sows hnd & tendency to
farrow more stillborn pl.gs than sows which were inbred Iou
thnn 25 per cent, althaugh tho six to ten per cent 1nbred sows
fu-rmd mnore stillborn piga than nny other gm:p.

- The trend at aJ.l ages, as nhom in Figuro 11, was t‘or
tverase litter size to rms;n tnirlf cmtnnt for sows inbrod
up to ten per csnt. 1nrase litter un of sows :.nhrodr 1l to
15 per cent begen a dnel:!.m that reanhed a low of 7.9 piga
farrowed per litler for sows lnbred 26 to 30 per cent, The
peak for litter slize of all inbred sows was for sows Iinbred
36 to 40 per cents Thepoaklatelahdlﬂ;dajuna rom'hadby
litters from sows Inbred 41 to 45 per cent.

Table IV glves a comparison of livability of liiters {rom
non-inbred sows and lnbred sows. Comparisons were made be- :
tween groups eonta.ia:lng all litters farrowed, Differcnces in
ages of sows and inbreedlng of litters were not considerod.



Taeble IV. Effeet of Inbreeding of Dam on Livability of Pigs

: : tPercent of
Percent ofsTotal Numbers $Stillborn
Inbreedings i I°C : tPigs per
of Dem s Far od Days s ot ' AY'§ tter

0 3 2156 8 T0.2 3 67.56 3 610 H 65

1-5 2 371 3 T6.8 3 T4l 3 67.7 . | 348
6-10 3 464 3 67.9 3 64,4 3 58.6 s 8.8
11-15 H 411 3 7642 3§ 73,0 32 64,5 B 5.4
16=20 : 225 § 78,2 3§ 75,4 3 68,0 3 Sed
21=-25 H 240 $ T0.4 s 65.0 s B2.9 H Sed
26-30 3 205 8 T3.7 3 72,2 3 65,9 s Ged
31l=35 s 220 g8 64,1 3 62.7 3 53.6 H 5.9
56=40 3 243 $§ 5644 3 5345 3 4645 H 846
41-45 s 370 8 83,0 3 B0.,3 3 64.9 3 4.1
46=50 3 o7 g 67.0 1§ 62,9 3 44,3 H e
51«56 3 24 § 83,3 3§ 83,3 3 75,0 H 0.0
Inbred 3 3 H H 3

Dams s 2070 $ 72,6 3 69,7 3

62.8 H 5.6

otal & 5126 t 71.6 3 68.8 5609 1 640

The livebility was slightly lower at 21, 56, and 180 days
for 2156 pigs farrowed by non-inbred sows than the average of
2970 pigs farrowed by inbred sows, At 21 days, the livability
of pigs farrowed by sows inbred six to ten, 31 to 40, and 46
to 50 per cent was lower than the livability of pigs farrowed
by non-inbred sows. The pigs from sows inbred 36 to 40 per
eent had the lowest livebility of all groups at all ages, The
livability at 56 days was highest for pigs from sows inbred 41
to 45 and 51 to 55 per cent. At 180 days, the livability was
highest for pigs from 51 to 55 per cent 1inbred sows.

The percentage of stillborn pigs from non-inbred sows was
6.7 per cent as compared to an average of 5.6 per cent for pigs
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farrowed by inbred sows. The highest percentage of stillborn
plgs was farrowed by sows inbred 46 to 50 per cent, followed
closely by the six to ten per cent inbred sows.
isons between Hon-Inbred Litters and
Inbred Litters from Non-inbred Sows

Table V gives the comparisons Between litter slzes st
different ages of 122 non-inbred litters from non-inbred sows
end 112 inbred litters from non-inbred sows. The coefficlent
of inbreeding of the litters range from <0050 to .5750.: The
ages of the sows was disregarded because sows of different
ages ferrowed litters in all groups.

Taeble V, Effeet of Inbraeding of Litters on Slgze of Litters
from Non-inbred Sows

Fer cents : : T Ave, NOs
Inbreed=3 Nos ¢ $ Stillborn
{ AL E R 2 4

: Litterssiverage

L 29 3 _Ss9 3 L%

1=5 s 5 $ 6.6 § 5.6 e s Ded .3 +00

610 ¥ 18 3083 %l 3 6.6 3 6.3 3 «40
11=15 3 22 $ 849 3 641 3 B5a7 3 8.3 «82
16=20 s 29 $ 7.8 3 5.2 13 546 3 4.9 3 24
21=25 54 $ 8,6 3 5.2 3 5.0 3 4.0 3 «56
20=30 5 $ 9«4 35 7.8 3 6.8 8 4.2 3 «00
31«35 3 1 $1 9.0 8,0 3 8,0 13 7.0 3 «00
56«40 3 1 3 7.0 38 6,0 3 6.0 3 5.0 3 00
lnored 3 s ] H : H

Idtters 3 112 3§ 8.5 3 6.0 §t 5.6 3 4.9 3 45

Total 3 234 $ 9.2 38 6.5 3 6.2 3 5.8 $ +60

The average litter size of non-inbred litters was larger
at birth by l.4 pigs, at 21 days by 0.9 pig, at 56 days by



1.2 pigs, and at 180 days by l.4 pigs than the average of
the inbred litters. No group of inbred litters was as large
at birth as the non-inbred litters. At 21 days, the group
of litters inbred six to ten per cent was 0.2 pig larger than
the average of the non-inbred litters. The group of litters
inbred 26 to 30 per cent aversged 0.9 pilg larger then the
non-inbred litters. The litter inbred 31 to 35 per cent was
1.1 pig larger than the average of the 122 non-inbred 1it-
ters and remained larger at 56 and 180 days. Only the group
of litters inbred six to ten per cent and the oni litter in-
bred 31 to 35 per cent was larger than the average of the non-
inbred group at 180 days.
The average number of stillborn pigs in the non-inbred
litters was 74 as compared to .45 for the inbred litters.
Teble VI gives e comparison of livability of non-inbred
and inbred litters farrowed by non=-inbred sows, Differences

in age of the sows wes not taken into sccount,

Table VI. Livability of Pigs Farrowed by Non-inbred Sows

Fercent olslotal Numbers tPercent ol
inbreeding: of pigs 3 3 born
of Litters: Farrowed & gy 56 De : 31
0 : 1205 s 70, : 68, SN H o5
1=5 : 383 H 8“.9 t 84.9 1 78.8 4 .00
G6=-10 : 142 3 4,7 3 6’.7 3 66,9 H 4.2
11-15 H 196 8§ 67.9 s 64.3 3 59,7 $ 9.2
16=20 H 226 3 961 3 723 3 63,38 H 3.1
21=-25 ] 203 $ 60,1 3 58,0 1 46.8 H Ged
26=30 s 47 § 83,0 3 72.3 3 44,7 3 040
3l=35 H 9 t 88,9 3 8849 3 7T7.8 4 0.0
3640 ] 7 g 85 3857 3 Ti.A t 0.0
] ] s 3 3
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The livability of 1203 non-inbred pigs was very little
higher than that of 953 inbred pigs at 21 days. Only two
classes of inbred pigs had a smaller livebility than the non-
inbred pigs at 21 days, The livgbility of non-inbred pigs
at 56 days was 68.5 per cent as compared to 66.5 per cent for
inbred pigs. Only the groups inbred 11 to 15 and 21 to 25
per cent had lower livability than the average of the none
inbred groups. At 180 days, the livability of the non-inbred
group was 5.8 per cent larger than the average of the inbred
groups. The four groups of litters inbred 11 to 30 per cent
had lower livabllity than the non-inbred groupe

The average percentege of stillborn pigs was 5.3 per cent
for the 1n5rod groups and 7.5 per cent for the non-inbred

group.

Comparison Between Non-inbred and Inbred Litters
From All Sows
Table VII shows the effect of inbreeding of litters on
litter size when the inbreeding snd age of dam were disre=-
garded, The comparison was made between 262 non-inbred lite-
ters from inbred and non-inbred sows and 31l iInbréd litters
of verious degrees of inbreeding from inbred end non-inbred
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Table VII. Effect of Inbreeding of Litter on Litter Slze

Ter cents : 3 Ave, HOe
Inbreeds=s Nos sAverage No. of Pigs Per Litter: Stillborn
ing of 3 Litters: _ _ 3 Pigs
Jitters 3¥ BiTEhsZ] DayssbC DayssiSO Days s P

-
L

foeos

jes

1-5 H 256 $ 840 3 5.9 3 5.6 3 540 3 «08

6=10 3 &3 $ 0,06 8 6,9 3 6,5 3 5.9 H «47
11=15 3 45 2 9&5 t 6.5 T 62 H 523 H b
16=-20 57 $ 746 8 5.7 3 545 3 4.8 3 «30
2125 60 $ 849 8 6,3 3 6.1 3 4.2 s «30°
26=-30 3 24 $ B9 8 Tusl 3 645 3 5.5 H 30
31=35 i2 38100 3 646 3 645 3 5.1 3 «42
36=40 | 8 2 83 38 59 8 5.8 4,0 : «B83
41le-45 3 21 $ Bs7 38 5,6 3 545 3 de2 H 87
46-50 3 8 $ 75 8 B4l : 4.8 3 Sed s «13
51-55 4 6 t 6.7 3 S8 § a7 3 I, | « 50
56-60 3 2 $ D40 3 75 5 5.5 13 Seb H «50

ot e
i
.-
4
[

Tﬁe average sige of the noneinbred litters was 0.5 pig
larger than the average of the inbred litters at birth. At
21l days, the non=inbred litters averaged 0.2 pig larger than
the inbred litters. The average of the non-inbred litters
was 1.0 pig larger than the inbred litters at 56 days. At
180 days, the non-inbred litters were l.4 pigs larger than
the average of the inbred groups. umber of stillborn pigs
per litter was 55 for the non-inbred group as compared to
«52 for the inbred litters.

At birth, three groups of inbred litters were larger than
the average of the non-inbred litters. The group of litters
inbred six to ten per cent was 0.4 pig larger, and the group
inbred 31 to 35 per cent averaged 0.8 pig more per litter than



the non-inbred group. The average of the litters inbred 51
to 56 per cent was the smallest of all groups and was 2.5
plgs smaller than the average of the non-inbred group. At I
2]l days, the group of litters inbred 2€ to 30 per cent was
0«2 pig iarger than the average of the non-inbred group. The
two litters inbred 56 to 60 per cent averaged 0.6 plg lerger
than the non-inbred iittera; The smallest average lz!.tt;r
slze, 3.8 pigs, was for t.ho'- nttorsl-inbnd 51 to 55 par-ccnt.
None of the groups of inbred litters were as large at 56 and
180 dsys as the auﬁgn of the nm-inhﬂd groups. ‘

Pigure IV shows.the general downward trend of litter
slze gt 8ll ages as the coefficient of inbreeding of the lit-
ters increased. . i |

Teble VIII shows the effect of inbreeding of litters on
livebility. Comparisons were made between the livabllity of
2418 non~-inbred pigs and 2708 inbred pigs whose coefliclent
of inbreeding ranged from 0050 to .5800. Inbreeding and age
of sows were disregarded,
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Teble VIII, Effect of Inbreeding of Litter on Livability of
Pigs .

Percent ofslotal Numbers sPercent of

Inbreeding: of pigs s Percen pigs Al Stillborn
of Iitters: Farrowed 2l Day 6 Ds B0 e

0 H 2418 8 4D 3§ 72,6 3§ 0606.9 3 640
1-5 s 201 3 7346 3 69,7 s 6247 3 1.0
6=10 3 413 g8 71,4 3§ 67,6 3 620 3 4.8

11-15 H 429 3 O6B8B.3 $ 65,0 -3 55.9 3 ?h?
16-20 H 431 t 74,9 3 69,8 s 63.1 s 359
21=25 : 534 ¢t D0.4 3 56,9 s 47.2 t 9.0
26=30 3 214 3 79.9 3 73. 5 ©61.7 3 5.6
31=35 s 120 8 65,8 3 65,0 3 5048 $ 4.2
36=40 H 66 8§ 718 3697 3 48,5 1 %6
41-45 H 182 § 64,3 3 63,28 13 48.4 : 97
45=50 $ 60 g 68,3 3 63s 8 4343 3 1.7
51-55 2 40 3 D7.,6 3 56,0 : 25,0 8 Y5
56=-60 s i8 $ 83,3 8§ T3.3 3 46.7 3 5.6
Inbred 3 H H H H

: 640

Litters

| 3
8

69,0 3 65,4 3 058,85

il o

Total 3 5126 8 Tle6 3§ 68.8 3§ 60.9 $ 640

The livabllity of non-inbred pigs was higher at 21 days,
56 deys, and 180 days than that of inbred pigs. Only the
groups of pigs inbred 16 to 20, 26 to 30, and 56 to 60 per
cent had a higher rete of livebility at 21 deys than the none
inbred group. The groups of pigs inbred 26 to 30 and 56 to
60 per cent had a higher livability rate than the non-inbred
plgs at 56 days. HNone of the inbred groups had as high a
survival rete to 180 days as dld the non-inbred groupe.

The percentage of stillborn pigs was the same in the ine-
bred and non-inbred litters.
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The Effect of Age of Sow on Litter Size

The effect of age of sows on litter size is shown in
Table IXs Only non-inbred litters from non-inbred sows were
ineluded in this table. Sows ranged in age from one to four

years.

Table IX. Effect of Age of Sow on Litter Size of Non~inbred
Litters from Non-inbred Sows

Age of ¢ lo. 3 T Ave. NO.
Sow 3 of sAverage No., of Pigs Per Litter: Stillborn

s Litterss_ > _ _ 3 Pigs

d:s0 ¢ 81 $ 848 3 6.8 t 6,6 3 6.0 4 «67
de5 3 o4 2 Oed 38 7.0 3§ 6,9 13 6e4d : «29
240 3 282 31163 T2 3 6,89 3 G5 3 1.09
245 3 10 8115 38 9.6 3 T3 3 6.9 H 1.30
3.0 2 2 $12.0 3 6.8 s 6.6 6.5 H «50
38 13 2 $14,5 3 5.0 3 4.5 3 4.5 H S50
4,0 3 1 312,0 ¢ 6.0 3 6.0 6.0 H 1.00
Total 3 122 § D0 3 6.9 3 648 3 6.5 3 «74

The number of pigs farrowed per litter steadily inecreased
as the sow increased in age up to 3.5 years. The small number
of litters farrowed by sows over 2.5 years of sge cannot be
used as an accurate measure of sows productivity at those ages.
The steady inerease in number of pigs farrowed as the age of
dam increases up to 4.0 years of age agrees with the finding
of other workers,

The number of pigs in each litter at 21, 56, and 180 days
inereases with the age of the dam untll she reaches 2.5 years.
Beginning with 3.0 years, the size of litters at 21,56, and
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180 days falls off as the age of the dam inecreases., The
small mumber of sows used in this study that were 3,0 years
old or over cannot be used as an accurate measure for making
any inferences about litter sizes from aged sows. In a
study of this seme herd, Laben (1947) observed that the sows
retained in the herd after one and one«~half years of age
were intensely selected on the basis of their previous pro-
duction., The large litters produced by sows over l.5 years
of age 1s probebly a partisl result of this selection.

Table X. Effect of Age of Sow on Livability of Non=inbred
Iitters from Non-inbred Sows

: : sPercent ol
Age of SowsTotal Numbers Percent of Pigs Allve sStillborn

8 of pigs 3 s Pigs per

: _Farrowed 2l Days Days3l180 Days s lLitter

H : ek H : ;
1.0 H 2153 8 T7.6 3 T4.9 8§ ©8.,8 3 76
1_.5 : 320 8 T4ed 3 T3.8 3 68.1 3 Sel
2.0 s 256 t 61e7 3 59,8 3 65.9 131 0.4
245 B 115 I 6542 3 6346 3 60.0 s 1l.3
S0 H 25 t 52.0 3 _53&0 : 52,0 3 4.0
3«5 : 29 8 345 3 31.0 3 31l.0 : 24,1
4.0 H i2 t 50,0 3 5040 1t 50,0 s 83

Total : 1203 8 70,35 3§ 68.5 3 63.6 7«5

The percentage of pigs alive at all ages was highest for
pigs farrowed by 1.0 year old sows., There was a steady de-
cline in livability of pigs at all ages as the age of the sow
inereased,

The percentage of stillborn pligs increased as the age of
the dam increased, except for the one litter from a 4.0 year
old sow. An accurate comparison cannot be mede between the

single litter from the 4,0 year old sow and the average of



several litters from sows of other ages.
Table XI shows the affect of age of sow on litter size
when no consideration was given to the effect of inbreeding

of dem and litters.

Table XI. Effect of Age of Sow on Litter Size

Age of No. ¢ :t Ave., NO.
Sow : of :Average No. of Pigs Per Litter: Stii;bern
: Littornl 4 Plgs
gI 51 Days:bb DayssiBo  Deys:
1.0 : 233 ] 7.9 1 6l 4 5.8 4 501 : +48
le5 : 160 $ 8.7 &t 64 3 642 3 5,5 3 «31
2.0 20 83105 ¢ 6.9 3 6.6 3 5.9 3 «79
25 '3 50 $11.0 3§ 6.9 3 67 & 62 H +84
3.0 3 24 : 049 3 5.9 3 548 3 541 3 1,04
3.5 3 10 $ 907 8 647 3 640 3 643 H 1.00
4,0 : 6 t 9.5 8 7.0 H 648 | 5.0  § +67

Total 3 573 $ 940 8¢ 6.4 3 6.2 3 Sed : +53

The average sigze of litters at birth, 21, 56, and 180
days increased as the age or;tho 80w incroaaed from 1.0 to
245 years, At birth, a deelinn in litter size began vihen
aowslreadhad 540 years of agé, and contimued through 345 and
4,0 years. The size of litters at 21 deys from 3.0 year sows
was lowest of all classes, The litters from 3.5 year sows
were only 0.2 pig qmnller than those from 2,0 and 2.5 year
sows, The litters from 4.0 year sows were larger than any
other groups. At 56 days, the litters from 1.0 year sows were
smallest, and those from 4.0 year sows were the largest. The
litters from 4,0 year sows were smallest at 180 days, and those
from 3,5 year sows were the largest.

The average number of stillborn pigs per litter had a



tendency to increase as the sge of the sows increased.

Teble XII gives the comparlsons between livability of
pigs farrowed by sows of different ages. Inbreeding of dams
end litters was not taken into consideration in this part of
the studye.

Teble XIl. Effect of Age of Sow on Livabllity of Pigs

s - : sPercent of
Age of SowsTotal Wumber: Percent of Pigs Alive sStillborn

$ of pigs 3 gt Pigs pe
g Farrowed 3 21 Dayssb56 Deys3l80 Days s Iitter
1.0 H 1849 8 77«1 3 T5.8 3 63.9 8 5.6
1.5 H 1391 8 7440 3 Tis4 3 63:3 : 546
2.0 s 945 3 65,7 3 63.3 3 5643 ] 745
2B : 850 B 6247 3 60,7 3 5642 : Teb
3.0 $ 287 '3 5949 s 59,1 3 5146 $ 10.6
3¢5 3 o7 8 69,1 3 67.0 3 650 8 1043
4,0 H 57 3 T5:7 3 719 3 52,6 : 740
Total 3 5126 8 7le6 3 68.8 3 60,9 H 640

The livebllity of pigs et 21 days decreased as the sows
increased iIn age from 1.0 to 35,0 years, An increase in livae
bility of pigs &t 21 days began for those plgs from 3.5 year
sows and contimmed for the group of pigs from 4.0 year sows,

At 56 days, the per eent of pigs alive followed the same
paettern as that for pigs at 21 days.

The trend of survival rate at 180 days was downwerd as
the age of sows inereased, except for the 3.5 year sows. The
percentage of plgs alive at 180 days was slightly higher for
the 3.5 year sows than for any other age group.

The per cent of stillborn pigs increased as sows grew

older. The only exception was for the 4.0 year sows, The
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small mmmber of pigs ferrowed by 4.0 year sows does not make

& good compearisons
Regression Study

A regression study was made of the effects of inbreeding
end age of dam and inbreeding of offspring on litter size at
birth, 21 days, 56 days, and 180 days. The entire group of
573 litters was used in the study. A series of standard pare
tial regression coefficients and multiple correlation coef=-
ficlents were computed according to methods used by Snedecor
(1946). ' | |

Table XIII. Pertial Regresaions of Pigs Farrowed (4), Pigs
Alive at 21 Deys (5), Pigs Alive et 56 Days (6), and Figs

Alive at 180 Days (7), on Por cent Inbreeding of Dam (1?
Per cent Inbreeding of Offspring (2), end Age of Dam (3

e
.

: H H
b142,132~,10385b 1524 152~.17493b '62,132~.2033:b 172, 13=~, 2885
H : B
b143,12= ,3212:b'53,12= 01673b 163,122 12583b"73.12= 1048

Table XIV. Multiple Correlation Coefficients Between Inbreed-
ing of Litter, Inbreeding of Dam, Age of Dam and Litter Size
ats

The regression of number of pigs farrowed per litter on
inbreeding of dam independent of inbreeding of offspring and



age of dem was =.1385, The regression of slze of litters
farrowed on inbreeding of offspring independent of inbreeding
and age of dam was -.1038, The regression of number of pigs
farrowed per litter on age of dam independent of inbreeding
of dam and offspring was .3212. The multiple correlation
coefficient was .3401 which was highly significant, Twelve
per cent of the variance in litter size at birth was due to
inbreeding and age of dam and inbreeding of litters.

The partial regression coefficients show that inbreeding
of the dam had a slightly greater affect on the size of litter
farrowed than the inbreeding of the litters. This agrees
rather closely with the comparisons of average litter size as
shown in Tables I and Ve

The regression of litter size at 21 days on 1nbroed1hg of
dam independent of age of dam and Inbreeding of offspring was
~+0557, The regression of size of litier independent of age
and inbreeding of dam was =.1749., The regression of litter
size at 21 days on age of sow independent of inbreeding of dam
and offspring was ,0167. The multiple correlation coefficient
of .18356 was highly significant, The amount of variance ac~
counted for by the three independent variables was only about
four per cent,

The regression of litter size at 56 days on inbreeding of
dam independent of age of sow and inbreeding of litter was
-,0568, The regression of litter sigze at 56 days on inbreed-
ing of litter independent of sge and inbreeding of dam was
-+2033. The regression of litter size at 56 days on age of
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dam independent of inbreeding of dam and offspring was ,1288.
The multiple correlation coefficient for litter size at 56
days was .2830, which is highly significant., The varlance due
to the three independent varlables was eight per cent.

The regression of litter size at 180 days on inbreeding
of dam independent of inbreeding of litter and age of dam was
-+0894, The regression of litter size at 180 days on inbreed-
ing of litters independent of age and inbreeding of dam was
=,2885, The regression of litter size at 180 days on age of
dam independent of inbreeding of dam and litter was ,1084.

The multiple correlation coefficient was 3288 which 1s highly
significants Eleven per cent of the varlance in litter size
at 180 days was due to age and inbreeding of dam and inbreed-
ing of litters.

The stendard partisl regression coefficisnts for litter
size at 21, 56, and 180 days show the same trend as showm in
Tebles I and V. The trend was for inbreeding of offspring to
have more effect on litter size than inbreeding of the dam.



DISCUSSION

It is realized that the data used for this study were
taken from an experiment which was not specifically designed
for this type of study. However, statlstical classification
of the large amount of data (573 litters) does permit certain
valid conclusions pertaining to the effeet of inbreeding both
of the litter and the sow on litter size. The effect of age,
inbreeding of dam, &snd inbreeding of litter were confoundéd in
the average litter sizes that were computed from all litter
studies, Classification of all the non-inbred litters accord-
ing to the inbreeding of dam eliminated the effect of inbreed-
ing of the litter on litter size at all ages. The age of dam
probgbly had little effect on this classification since there
was a falrly equal proportion of different aged sows in ell
inbreeding classes.

A simllar type of classification was made for inbred lit-
ters rrﬁl non-inbred dams to study the effect of inbreeding of
litter on litter size at all ages. This classiflication elimi-
nated the inbreeding of the dam, and again the ages of dam
were lairly well distributed among the different classes of
litters.

Comparisons were made between the results obtained from
the two types of classification to get the relative effect of
inbreeding of dam and litter on litter size at all ages. The
results agreed with those reported by other workers who have
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made similar studies on the effect of inbreeding in swine.

In these data, the intensive selection of sows on the
basis of thelr prolificacy would tend to magnify the effect
of age of dame. The umisually high partial regression coeffie
cients for age of dam are likely caused by this intense se-
lection of dams as well as by the increase in age of the dam,
These regression coefflecilents do.not properly evaluate the efe
fect of dams age on litter sige, but it was necessary to con-
sider dam's age in the multiple regression equation in order
to eliminate 1its possible effeet on the other independent vare
iables (inbreeding of dam and inbreeding of litter).

Hybrid vigor in some of the non-inbred litters from highe
ly inbred sows may also bias the results in Teble I. This hy=
brid vigor seems to have had an effect in increasing the 1lit-
ter size of the non-iunbred litters from aowalinbred 31 to 40
per cent, Many of these sows were from Line I which from
other unpublished date seemed to have been prepotent for
large litter sise..

The average litter size of the 122 litters used for a
control group was larger than the breed average as given by
Insh and lolln (1942). Some of ths dems of these litters were
the rosult of line erosses and thus were probasbly above aver=-
sge in prolificacy and mothering ability.

Th§ large litter size of some classes of highly inbred
litfers (Teble V) was probably partially due to the fact that
most of the parents were selected from large litters for bro-
ther x sister matings. ‘
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The extremely large litter size of the non-inbred litters
from non-inbred dams three years old or over was probably due
to the small number of litters in those classes and to the
faet that these sows had been retained in the herd because of
their prolificacy.

The regression study and comparison of averages gave sime
ilar results for the relative effects of Inbreeding of sow and
inbreeding of offspring on sige of litter farrowed. The re-
gression study indicated that the inbreeding of the damw had a
8lightly greater effect than inbreeding of litter on size of -
litter farrowed. A slightly greater effect on size of litter
farrowed might be attributed to the inbreeding of offspring in
making & comparison of Table I and Table V. The slight dif-
ference in the results of the two methods of study could be
due to the fact that the averages of Teble I end V contained
only & part of the litters used in the study while the regres-
sion study was mede on the entire group of 573 litters.

The results obtalned from the regression study and those
from the comparison of averages agreed as to the relative ef-
fect of inbreeding of dam end offspring on litter size at 21,
56, and 180 days. Both studies indicated that the inbreeding
of offspring had a considerably greeter effect than inbreeding
of dem on litter size at 21, 56, end 180 dayse A comparison
of average litter size at 21, 56, and 180 days show that in-
breeding of offspring caused a progressively greater decrease
in litter size than did inbreeding of dem as age of offspring
inereased from 21 to 180 days. A comparison of the standard



partial regresslon coefficlents show the same trend.

There was a definite tendeney for the livability of non-
inbred pigs from inbred sows to be higher at all ages than for
pigs of ell other classifications, The higher livability of
the non-inbred pizs from the inbred sows can be attributed, at
least partially, to the hybrid vigor resulting {rom mating the
inbred sows to unrelated boars, frequen%ly from a different
inbred line.

As the sows inereased in age, the sigze of litter farrowed
became larger. The large litters in this study were farrowed
by sows over 2,5 years of age. The above average litter sige
for sows over l.,5 years of age was probably due to intense
selection as well as to the natural result of an increase in
age of sowe Intense selection based on production records was
used 1n determining which sows were retained in the herd for
additional litters,

Even though the older sows farrowed larger litters, they
raised a smaller percentage of them to weaning than the 1.0
and l.5 year sows. The increased size and slugglishness of the
older sows resulted in more losses from overlaying and injury
to the pigs by the sow,

The standard partial regression coefficients of litter
size on age of sow independent of inbreeding of dam and off-
spring show that a large amount of the sige of litter farrowed
was due to the ege of the dam. They &lso show that the number
of pigs slive at 21 days was only slightly affected by the age
of the dam, and the number of pigs alive at 56 and 180 days
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SUMMARY AND CONCLUSIONS

Data on 573 litters were analygzed to determine the effect
of inbreeding of the sow, inbreeding of the litter, and
age of dem on litter sigze at birth, 21, 56, and 180 days.
A control group of 122 non-inbred litters from non-inbred
sows wes used for comparison with the inbred litters from
inbred and non~inbred sows &nd non-inbred litters from
inbred sows, The average litter size of the control
group was 9.9 pigs at birth, 6.9 pilzs at 21 days, 6.8
plgs at 56 days, and 6.3 pigs at 180 dayse.

The percentage of stillborn pigs was 7,5 for non-inbred
plgs from non-inbred sows, 5.6 por cent for pigs farrowed
by inbred sows, 6.5 per cent for pigs from non-inbred
sows, 6.0 per cent for inbred pigs farrowed by all sows,
6.0 per cent for non=-inbred pigs rrom all sows, and 4.5
per cent for non-inbred pigs from inbred sows. |
Inbreeding of litter had a greater effect on litter size
than inbreeding of dam. The average litter size of 140
non-inbred litters farrowed by inbred sows was 8.7 pigs
at birth, 6.8 pigs at 21 days, 6.7 pigs at 56 days, and
8.1 pigs at 180 days. The average litter size of 112
inbred litters farrowed by non-inbred sows was 8.5 pigs
at birth, 6.0 pigs at 21 days, 5.6 pigs at 56 days, and

4.9 pigs at 180 days.
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Inbreeding of offspring had a greater effect on mortality
rete than inbreeding of dem. The livabllity of 1215 non=-
inbred plzs from inbred sows was 78.7 per cent at 21 days,
76.6 per cent at 56 days, and T0.1l per cent at 180 dayss
For 953 inbred pigs farrowed by non-inbred sows, liva-
bility was 70.1 per cent at 21 days, 6643 per cent.at 56
days, and 57.8 per cent at 180 dayse. :
Inbreeding of offspring csused a progressively greater
decline in livebllity than inbreeding of dam as age of
offspring increased from birth to 180 days.

Average litfor size of non-inbred pigs from non-inbred
dams was lafger by 1.2 pigs at birth, 0.1 pig at_21 days,
0.1 pig et 56 days, and 0,2 pig at 180 days, than ell
non=inbred litters from inbred sows. -

Livability of non-inbred pigé from inbred sows was con=-
sistently higher at 211 sges than livability for nonein-
bred pigs from non-inbred dams.

The average size of non-inbred litters from nonrinbred
sows was conslistently larger than that of inbred litters
from non-inbred sows., The average size of non-inbred
litters from non-inbred sows was larger by l.4 pizs at
birth, 0.9 pig at 21 days, l.2 pig at 56 days, aﬁd 1.4
plg at 180 days than that of inbred litters from non-
inbred dems.

S8ize of litter farrowed increased as the age of dam ine
creased to 3.5 yearss The size of litter raised to 21,
56, and 180 days increased as age of sow incressed to
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