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THE FFECT OF Il B ... EDINO O THE LITT~· SIZE OF S I.NE 

IN RODUCTION 

Livestock breedin 1 building pr•ocess by ··hieh animal 

breede~s aro cvns tiy improving every kind of dom st1c ani• 

xnal. Ono of th mo&t important tools va11a.ble £or the an1 ... 

me.l bre der in improving livestock is inbreedi . • At present 

there is still wide difference of opinion among a.n!mal 

b1•eeders s to the eri ts of 1nbroed1ng. ' Since t he time of 

Robert Bakewel.l in th rniddl o tho eighteenth century. th _ 

process or ma ing closely related animals has been us d to 

some extent 1n este.blishi and improving most of' the jor 

breeds of livestock. 

It mus t be recogniz d, ho ver,. th t inbreeding ha 1 ts 

limitations. nd harmful £feet re the result 1n many in-

t noes,. The degr e to hich inbreeding c n b used depends 

largely on the skill. o the breeder in selecting nimals ·rt. th 

desirabl &en nd the int nsi ty ot· tl e 1 breedin • Intcn• 

siv s. lection ou t be ua d ··1th inbr od1 ,.... it e eflei l re­

sult are ta be c .11 ve • Goner l 1.nb.reed1 • results in a 

decline in 1tdividual rit, but oocaalonally an exo ptionally 

good individual is found. he adv nt gee ot inbrood1ng are 

usually more evide t han nn 1ndiv1du 1 of one inbred line ia 

crossed with n individual of another inbred line. This com­

bine& the desirable genes 01' the t o anl.ln.6.ls 1n the ottspr1 , 
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which 1n eerta.1n 1nst nee may be more desirable th n either 

ot the parents.. Th results ., ho ever, of crossing inbred 

lines are not al ays £avorabl. 

Inbreeding tends to promot homozygos1ty because 1t in• 

creases the probabili ot an off pring rec 1v1ng duplicate 

gens from oth sire nd dnm. inero sin h ozygo 1, 

1nb~eeding cakes f.i.r(1 rece siv ones homozygous, and the~e­

fore :selection ·can be more effec tive. 1 ozygos1ty 1a the 

most importo.nt. factor in prepote11ey and the breedi orth 

of' an a.n1 11o gr atly inere sed if ho 1 prepotent or de-

1rable traits. 

Litter siz of sin is sllghtl hereditary char eter­

istio s roe nt s die· oelil to indic te (Lush and .~olln, 

l942J Stewo.r,t ,, 1946) . Inbr eding i.s a very po er ul and use­

ful tool that .ean be us din breeding for elmracteri tics 

t h tar only slightly her-edit ry because its effects are not 

1imited by the breeder ' 1na.bil.1ty to reco ni--e e eft'eet~ 

of env1ro ant . do inanoe, or p1ataa1s for th ditive et• 

fects of eenes. 

T'.u size of: 11 tter in swine is extremely ve.rla~lo even . 

hen co pa.r1 feoal s of the same ge and bre di 1 11 tter 

m tes . or 11 tters from the s.a. e for:ia.le . Jany £: etor ,, both 

heredit ry and environment l, have n eff'eot on th 1.ze of 

litters o~ sine. and even t hou h litter size hns a her1t.a­

b:tlit7 of only -..17 (Lush and olln 1942)., inbreeding may be 

one means of eli n ting part of the heredit ry v !i b111ty. 



Because or the increasing amount of work th t is b 1ng 

done 1n swine inbreed1 and bee use litter size is so im­

portant in ny breed~ng pro r rith sine, this study will 

be n ttempt to show how different degrees of 1nbreed1 

affect the litter ize. 

R~'VIE' OF PREVIOUS IrlVESTI A I 

Inbreeding 1n ner 1 
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S1nce 191 19• hen Bel.en D.. King reported her tudies 

of inbreeding in re.ts, th re have been many reports on 1nl,9 

breedi e:>q,erim.ent of l bor to nd .farm animals . The re• 

ports indicate vs. 1ng degrees of' sucoes in t he e per enta. 

King (1918) stated t tr ts hich ro irbred by 25 

enerat1on of brother x sister ting ere superior to the 

outbred control rats in fertility and verage ize of litters 

born. King ooncl,;.ded that inbreeding 1n r ts h d 11 ttle 1.f 

any harmful e.ffect on sex ratio. fertility, s1z o.f litters 

born, and vigor hen c re s t aken 1n se+ecting br ding 

stock nd eontrol11ng t he enviro ent. 

1 right (1922) reported fter thirteen yea.rs of inbreed-

i ng guinea pis by 'brother-sister m tings t t t ere , 1n 

gener 1~ m rked decline in :rr qu ney nd s1ze of litters. 

percent ge born live, and pere ntage raised to enn1 in 

the inbred stock as co. reo. to t he non-inbred control stock 

.from the s ~e foundation., Amo t he inbred stock, t here were 

several families th t h d not pparently suffered any rea.t 



deg ner t1on. ~ight not abl to deter ine Just be• 

much o the decline in his inbred stock was due to inbreed­

ing and ho much w s due to env1ro nt l con 1t1on, but 

concluded tat about 90 pre nt of tie var1at1ons in litter 

s1z.e s due to extern l eo d1t1ons. 

Eaton (1940), re orting on his studi s or inbre ding 1n 

ice, found tat on the aver ge the random bred strains were 

su r1or to the inbred strains in percentage or successful 

matings, size or litters, and nuttber raised to 120 days of 

age. lthoueh one or ore line of ~nbred m1ce er equ l, 

or superior, to the r ndom bred mice in ll resp ct xcept 

. ize of litt r • 

ocord1ng to H ys (1934), apparently r oth1ng is to b 

g ined from the standpoint of fecundity by 1nbreed1 poultry. 

om experiments at the Regional .Poultry eseareh Laboratory, 

ter (1945) concluded that there need be no decrease in 

h tchab111ty bee uoe of inbreeding if rig id selection is 

int ined. Knox (1946) , ork-1ng at the eltsv1llet ryland 

Sta t1on, lso reported t t inbred str ins of poultry could 

b r ised ,ithout s decre se in hnt~hab111ty, fertility, 

tu.re body might, or annual gg production, wh n care a 

taken ins lect1ng t e bird for the inb e ding proer • 

~veral reports of e.xper1m nts in inbreeding 1.cy cat­

tle have been de dur1 t he past 28 ye s , but the 1ms or 
the experiments vo beon to .find the effects or inbre ding 

on milk production, mature body w ight, size at birth, end 

type rather than on 1."ert1l1ty or fecundity . Since th results 
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ot thee eriments h v no direct be ring on thi study. no 

.further me t1on de or t:tem .. 

Inbr ed1ng e.xper1 ent 1th she p have l o been r orted 

a number of t1m a since 1920~ ut their urpose t b n 

to find the offeet of inbr ed1n o fertility 1n moat !n-

stances. itz:ne.n ana. vonport (1931) tu ed th ects 

of 1nbreedin on fert1-l1 ty n sheep. They SUIIm1e u their 

work by sayi "• 

It ppears that 1n most families o sh ep there i a 
general tendency tow rd dee dence . Eo ·ever·, there oe-
c ionally ppet.rs n t tanding indi v1du 1 in a .frunil • 
but the inf rior nim ls u ually outn ber the ,ood one 

inters et l (1943) have aintained a closed flock of sheep 

since 1936 and report th t they h vo • proved the flock in 

at>pearanee as cornmercia.l flo by 11d inbr ed1ng nd in-

tensive election. 

Inbree 1 gin Swine 

Swine h vo been t he f ani ls used oat extensively 

by animal breeders in their study of th effects of inbreed-

ing-. 

H ys (1919) ma.de 

that was started at the 

report on 

e 

sine 1nbre~din program 

rimont tation in 1908 

and continued until 1918. Hi results showed th t inbreed.1 

c e.usod decrease in eertt.1nty of regnancy, siz of 11 tters., 

and an lnore se in mort lity rte . 

After Ki (191} and ,right (1922) reported t he result 

of their studies on inbreeding, many animal breed r again 



to 

to 

.inbred lines., 

breeding Jl:;:;ll!i bix·th weight o.f' pigs, 'but fOtJntl a nege,tiv-0 cox ... re ... 

lation betweer1 d.011;:ree of inb!·eeditl,[,; an(i 1verfmine woir;ht of 



1ty 

era.ft (1£'39} reported the t'ollo·,ving res11l ts 



t l:n 

litter .. 



apr~roxintately o:a:e ye&.i: ut a,e, .found that, lit·tar size 1n­

eFe·~.sed wi t.h w:1 increase in age of dwi ~ t fal'l?Olli.11:1{3.t with 

the grea.te.st ef feet oi' nge beiluJ: sho\111 1n t1ie: pEH;:,io~ prior 

tQ trwelv@ mont.na. Gilta ifil"rowing ~t 320 days ave:t"e.ged one 

11ig less t.n.o.se i'a.1·:cowJ.n.g et 410 day a about one-half pie; 

more tbern those farrowlng e, t on.l5l yeax•. .atewtJt:t"t calso 1"'ound 

that 11 tter s:.l.. ze deel"t:HJ..s~d wl tli a11 ine1·eu.&e in th~ i11breedi11g 

of' t'.b.a ,1~1.n but spp2.rerrt.ly ,'Jas unaffected by the 1n'b:r~ir:;d111g of 

the lit°tf±,r·.. iin in.e1"efjse oi .. ten p-0r cent in the 1ntr$c~ding o:f 

the dt,UJiS oJ: the same age 1:esul ted in a:r;t &.ve:N\be decrea:?.e. of 

about 0.-6 pigs per litter. stewtitrt (1945) also X:'Etported 

studies on I't:1peatabili trr and he:ri t~bi1ity o.f px'olific~c:y in 

swir.1:e. ~l:he mean e$'t;iuuate of' hez•itability, d&te:r:m:tned ti:r 
t11ree d;L1.1~erent 1nethod3, was 13w6 pe1· oent f'oI' l:i.ve pigs tar ... 

ma t;es ot ;r,epeat,$.bilit:, Wl:lre 12. a pea::> eent i'o1" live pif;s mid 

lsc,f;s per• cent .for total. pigs :f'e;rrowed. 1j.'.heae est'in:,atoa ot:."' 

h,:1:rita:bilit,y are ~p1n•oxl.Juately the amne as those we:ported by 

Lu.sh end Molln (1'948) and are well w1th111 the of .esti• 

:w..ate:s of heritab:tlit;r oi.: 0,.10 to 0,.44 as :t•oport.ed by Lush 

eind ll.1olln (191Ji2) in 'their, review ot' previous stu,dil~S on the 

Stfbj~ct. 

Thia stu,dy was undertaken e.s an atteti1pt to determine the 

ef'feets 01' age and inbreeding of dfi.ll'i and :lr1brescdir1g of off:• 
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w11icl:1 

1:}!i 1nd1v:tduc.l 

availoblc or. th() totr:tl :n.umbel' of pi 

~nd l.80 days. 

:Che 573 litters in ·tlJ.is report were elass:Lfif1<1 six 
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ilf:terent wa1a f·or study and statistical analysis,. one 

group of 122 non-.!nbred 11 tters from ru,n-inbred -sows was use4 

a:s a eontl'Ol gr-cup for comparisons. 1fbene non•inbrad sows 

included a number of· foun&l tion sows of the inbred lines and 

o.ther eowa which were :purobase-4 from other herds. The. age of 

these sows ranged f!'Om one to four and one•l-ialf Je&:rs .• 

:nro elassifi.cat1ons were made according to the eoefti­

eieat ot 1nbreed1ng of the sows. One includGd. all of' the 

_ fl/3 11 tters studied,. Th~ in.breeding of the 11 tters. alld age 

of' tb.e sow were disregsrded. The other group contained 262 

non-inbred 11 tters from sows w1 th coe1"f1c1ents of inbreeding 

ran;~1ng :trom .,0005: to .-55-50. 11."wo o-tb.er clas&1f1cat1,ons weJ-e 

made e.0-<Jording to the 1rtbreed1n_~ of tti.e 11.tters. One -con• 

ta1ned al.l 5?3 litters..- The inbreeding and tage of the dams 

were di srege.rded.. The- second group was ma.do up of' 2~4 inbred. 

1Ibe l&st tv,o c1ass1f1-oat1ons 

were made e.ceord1ng to the age -of the .sowi;.i One group con,. 

ta1t1ed all litters studied,. The inbreeding ot' dams and lit• 

tera we.a disregarded,.. ~-he second grouping was made up of 

122 non-inbred 11 t tars from no-n•i'nbre-d sowft. 

'rhe 1nbreed1ng o.oe-fi:ieients used in this study were com­

puted oceord1ng to the to1111ula devised by Wright (1922). 

A aeries- or multiple regression equ3 tiens w1th partial 

regre$-s1-on coe!'ficients we-re worked wt on the entire group 

or 11tt&r.s studied. International Business Machines "'" 

used tor, lll.Ost o:t' the uiaehine c omputa. tiona. 
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ve e iz o lit~ers 

as lar er than the aver 

rrow d by th no inbred. 

11tte ize of all cl ss~s 

o • i nbred so s xc pt the ·"'; roup i nbred 36 to 40 per c nt • . 

The av_ rago size of t e ten 11 tters ar:ro ed y the so- a 1 .. 

bred 36 to 4 per ceu as 0 . 4 p1g l :rg r n e l itter 

fr non-inbred so a . 

from non- ino o 

The ve 

a 1 . 2 p1 

ize o the 2 litt. _l;"S 

tr~ t e 140 litters 

from 1nb ed sos. 1he s s 1nb ed i t o 55 r c nt r rro ed 

t smallest litter butte only . l 1g ~ 1ler t n 

4 

t -e verage of the li tt r 1 om. o ,g in.bred 2 

Ther s e dy decline in ize of litte 

to 30 per c nt. 

r rro· ed 

the 1nbreed1 of the o ncre sed rro 0 , 5 o 1 • .0 a 

C n • t t 

reached a 

hero 

t point. 

ak: hen the 

e I . 

lncre se in litter s1 e beg nd 

re inbred 36 to 40 par cent as 

sonly O. l ie ditre one in litter siz t 2l 

d ya in favor· o! the non-inbred so s . 1ha nor t o a .for 

litter s1 at 21 day w s. sl1er)ltly do d s tho 1nbreedi 

0£ th so 1 re sed fr o. 5 to 3 -.-0 por ce ... t . The av rag 

l1tt si e <.Lt 21 days tom so· inbred 36 to O per oent 

sbo d an 1ncre ae o 1 . 0 pig per l ittor over 11ttors rr 

sow:s inbr d 31 to 36 r cent. The lar5ost litter ize at 

21 d ya (7 . 5 pigs) produced b so 1s hioh ere inbred 4:l 

to 45 per cent. Thi w a o... ie l rger th tl ver g or 
th l itt rs fro non• inbred ao nd 0.,'7 pig larger than the 

verage littor size of ll inbred sos. The trend o l itter 

size t 56 day~ as practicall y identical th that t 21 days 



as shown by J!i~re I. 'Iha avere.G;c li.t:tei" size ot." ai:i 11 tte~a 

.tro~ no:n,...1~..bred sows :m:s onl~ Ot1e1 :r,13 J.ari;el'" tban trJ&t oJ: aU 

Utters r1-.e,m inbred s9,vs:-. At lOO days, the av"$JJage 11 tt~r 

breedi.n.s ot du'Cls ine:reased from C>.5 to 25.o :9cr cent.. J;,t 

that point a,n 1norr.:W.$e 1n litter size 'began as 1nb:r$edinz ot 

sb~9 .after tl:1.e inbl?Ood.ing o~ da .• sn reaehod 00 to. 40 pe:r cent., 

~ec 011ly exception wes foll the limited ntUnber ot eows !nbr:sd 

The litters fr~1 non-1.nbr[)d sows contained o.,?4 st1llbot'n 

pigs per litter s.~. a.nainst o.39 for litters .f~·oro inbred sows •. 

Tabl~ l! ~ives a oompa:>.ison of livttbilit;; between the 

Sl"OU:p 0£ 122 non-inbNd 11 tters frot1 non-inbred so~:s and 140 
' , 
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21 de.7a. 1he pige from i .nbred sow-a h~.d Et llwbil.ity- or- 70 .• 1 

per cent , t 100 day$ s eompared to 63. 6 par cent for pigs 

.from non- inbred so11s. Livabi11ty tor pigs f'19om only two 

classes o:f inbred dams was lo ,er than that !'0111 pigs l"r-om non-

1nbred dmr...s .,. '!:he l<n•test liva 1l1ty was 50 . B per o.ent for pigs 

r~rowed by sows in red 46 to 50 per eent. 

Th.ti per~entt:tge of stillbol'ln pi.gs \Vas higher for non- in-
' . 

bred ... ~ows thsn for inbred so TS,, but S!llOllB the , inbred sows 
' • .\ ,r. 

t.11.ere "'Hla a tend.ency ror e. gl"eatE)?" pereentage .of stillboYn 
. ' 

pigs . to be · farro•ned by the highly inbred sows_. 

' ' . A Oom.paris,on Between to.,n-.1nbred. end Inbred. -Sowa 
l'i"'odtte!ng Both In'hred and Non ... inbt•ed Litters 

dif.tcrent e.ges 1s sho·wn for · ll litters (both 1nbre-d and non• 

inbred ) .from these dams. Th.ere were 234 li ttors. f:rom n.on-

1nbr&d s0w:s and 339 l! ttQc;rs from inbred so11.s whieh ranged in 

.eta.ef f1e10nt o:f inbreeding from .• oos ·to • .sas~ No allowanee 

was me.de tor d1.fferencos in ~ of sow or b·l'hl'e,eding o:i} llt­

t e~s fp,om tht:t sows in the different. classes. 
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Ta le II. !Sfi'eot 0 rnb eodi of on Litter iz . 
! No. ; J ... tter : V r· .e lo . or P10 t.1 r Litter 

• nrro ed: .. 
:' r . . r 

• .o • 

l - 5 : 40 • • 9 . 3 • • 7. l • 6. 9 s 6-,3 I . 35 
. -.l • a ' 9 . ? • • • . 2 $ 5. ? • .as • • 

11-15 I 49 : a.4 : 6 . 4 1 6 . 1 : 5. 4 t . 45 
16- 0 

,,. 

' 0. 3 • .s • . z 1 5 . 7 • .. 26 " • • • 
21-25 l 28 B. 6 • 6. 0 • s.6 • 4 . 5 : I') 

• • • • -so • 7 . 9 5. 8 5,. 7 • s.2 ; . 50 • 
31-35 : 25 : a .. a : 5. 6 1 5. 5 ' 4. '7 ' . 02 ... _ ,.1 • 2 • 9. 4 • s. · • o 4 • .: . 01 .; • ,,, • • 
41-45 * 45 • a.a . 7.l I a.o • s.6 • . Z5 .. • • 
Ji - 50 ca 12 • s .1 • • : 5 . • . G ..!1·5 ' • • • 
51- 55 I 3 s s.o .. • 6 ,/l : 6 . 7 l .o • • .oo 

Inbr t • .. : • • • .. 
Dams . 

II 539 • .. .. s ' 6 .. l .. J. : 6. 3 ; • 

Total : 573 : 9 ... 0 1 6. 4 a. .. 2 : . 4 . 53 

The ave ee nizo of t .. c 11 tters fr no .. - inbre so 1s s 

r g rt tl e v rago of all inbred so s at birth 21 <lays, 

56 d y, and 180 ys. The litter fro so inbred u , o 1.1 

per cent i'lere lax•ger t birtl 1 d all a, a t..r~ n e vet- g of 

the litter from non inbred so The ois inbrod 36 to 4-0 

pe c nt al$~ farro~ed 0 , 2 pig littor"' t the no 

i.nbred sows . t 21 d8.y ~ the 11 tters trom ows inbr · 1 to 

20 pr cent ere, slightly l rg r n i1ttere fro non- inbr d 

so .. The litters from so s inbred 41 to 45 per ent er 0 . 6 

pig lar er th n 11 t ter fl'om non- inbred so s . The ll tters 

from s ws 1nbrod 51 to 55 por cent ere l . r er than the litters 

from non•inbred sow t 21 d ·ys nu t:U11ntainod a light adv -



tag·& t id 180 d • 
e till Oln pi r l.1. tter o . 49 

f'o.r litt r :fro l.1 lnbre' o-·s and o.60 fol" litters from 

no - inbre s ~w. Lne ·ighly inbred o s hsd n tendency tc 

o e ti bo n pig t h 1 re :i.nb d l · s 

25 p r cent,. ltho gh t si.. to t n ... c nt in r•ed oo s 

f ow d Ol' stil n oth r e., oup . 

. .i. i-.e trend t . ll es~ $ ho n .. igu e ll,, us ,:for 

lit r ize 1 l co tant for .,o 1. rod 

up t en p c~ " · v r.ago li te:r iz ot ow inbred- 11 to 

l per cent be n <l cline th t re cued lo of 7. i g 

r rro d e li tt.c tor 0" i1b1.1od 2d to Ti e 

pe k for l . .1. t 1~ ze of . 11 ln.b d o s , s for sos in red 

36 to O per cent . e pe r t 21 nd. 5u days· s rea hed b 

l it I';,;, rr sov.· inbred 41 o 45 per e nt .. 

blt.. lV t'J' ve a co rison o llv b 11ty l1tte s .-.r i.> 

non-inbred $0 s anq. lnbrod so .. s . C -oari·on . ere ma.de be-

t en groups cont·i r.g ll lit rs f· l"O ed.., D1.fi'e r r.1.ce in 

ges r so s &. ee. ng ot lit r ere not eons1d.ei"'o • 
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Table IV. Effect of Inbreeding of on Livability of P1gs 

' . ~ . I 

t Percent . 'o"r • J 
Pereent oftTotal Number: ;Stillborn 
Inbreeding: o'C p1gs ' ercent of Piss ive sP1gs p·r' 

of Dam • rarrow d : 21 Da'.zss~ ba:stl80 Dixs s litter 

0 : 2l.56 : '10 . 2 s 67 . 5 • ai.o : 6. 5 

1-5 • 371 : ?a . a • '74. l : 67 . 7 : 3. 8 •· 
6-lo C 464 : 67. 9 ' 64. 4 * 58. 6 : a.a 

11-15 J 411 : ?6. 2 : 7 .. o • 64. 5 : s • • 
16-20 : 325 • 78. 2 J 75. 4 s ea.o • 3 . l • .. 
21- 25 ' 240 • 70 , 4 : 65. 0 s 52.9 : 3 . 5 • 
26- 30 • 205 : 73. 7 ' 72. 2 : 65. 9 : G. ;, • 
31- 35 • 220 • 84. l • 62. ? l 53. 6 • 5. 9 • • • 
36-40 : 243 : 66. 4 • 53. 5 • 46. 5 ' a ... 6 • • 
41- 45 • 370 ' 83. 0 : eo. s s 64 . 9 s. 4. l • 
46 ... 50 t 97 • 67. 0 I 62. 9 • 44 .. 3 : 9 . 3 • . . 

51-55 : 24 J 83 -.S t 83. 3 : 75 11 0 • o .. o • 

Inbred ·• l ' • .: • .. 
D s s 29'70 : 72 .. 6 • 69 . 7 : 62 .. 8 : s.e • 

Total : 5126 1 71. 6 : a.a s 60 . 9 : .o 

The 11v b111ty as slightly lower t 21, 56 1 nd 180 day 

for 215 pigs £arrowed by non- inbr ed aova t n the aver ge of 

29'70 p s f'arro ed by inbred o • At 21 d ys, t h e l.1vab1l1ty 

of pi~s farro ed by sows inbred s1x to ten, 51 to 40, and 4 

t.o 50 per eent ws.s l er than the livability of p1ss farro ed 

by non- inbred so a . The pig ft-om o~ s. inbt>ed 36 to 40 pr 

oont ha to lo e~t livabi11ty of ll group at ll es . The 

11 b1lity at 56 ys s highest i'or p.1g s from so s inbr d 41 

to 45 and 51 to 55 per cent. t 180 de.ye. t he livability w s 

highest tor pis s fr m 51 to 55 per cent inbred sos. 

The perc ntage or st11l om pigs from non• 1nbred ows s 

&. "1 per cent s co .pared to ve e ot 6 .. 6 r cent for pigs 
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~aJ"ro d by i nbred sows . The highest p r centage of stillborn 

_pigs s farrowed by so inbred 46 to 50 per cent, follow d 

elosel y by the - ix to ten por cent inbred sows. 

·0omp risona bet e No 
Inbred Li tters ~rom 

Inbred Li ttors o.nd 
o inbred 

. Tabl e V gives the co P&;risons b t een litter 1ze t 

di.f.terent ge s of 122 non- inbred litters i'r non• inbred sows . . 
and 112 inbred litters fro.n ·non• 1nbr d so s- .· Tl e eoett'1'e1ent 

of inbr edlng of th 11 tt r range f'.rox:t .ooso t o ., 37 50 . · The 
' ' 

es of the so disre 'red because ows of di.fl'erent 

ag farro d litters in al~ groups i 

Tabl e v. ,ffect of Inbreeding of' Litters on Size of Litters 
rro I on• 1nbre.d ws 

.. • Ave., :to. • • 
• • Still born • 

~igs 
Per Litter 

• '71' 
"" 1 ... 5 s .5 1 6 . 6 l 5 • : e.e ; 5 • .2 ~ .. ,oo 

10 ' 16 t 9 . 5 J 1 .1 s 6 .. 0 s . 3 s . 40 
l l -~ J 22 ' 8 .. 9 : 6.l • • 5. 7 I 5 . 5 • .. s2 • • 
16- 20 t 29 :. 7. 8 ' 5. 9 t 5. 6 • 4 . 9 : . 24 ' 2lJ.25 : 34 s s . $ 5. 2 : 5. 0 • -' .o • . 56 • 
26 l s ' 9 . 4 .. 7 . 8 t e.a :. 4. 2 l .oo • 
31•35 • l • .o : a.o : a.o : 7 . 0 : .oo • 
36• 40 :. '. l : 7. 0 : 6~0 I 6. 0 .. 5 . 0 :, .oo 

l • 
I 

lri.bred ' s • 1 • • .. • 
Utters : 112 J 8-. 5 : 6 . 0 I 5. 6 • 4. 9 ; . 45 • 

Total • 234 : 9 . 2 : e. s : 6 . 2 • s.e : . so !l 

The av.era e litter size of' non- inbr d l itters a larger 

at birth by- 1 . 4 :pi g.a, at 21 days by o . 9 p i g • a t 56 ys by 
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1 . 2 pigs . an .at 180 days by 1 . pig than the aver e of 

the inbred litters. o oup oi: in.bred l1tt rs e,s s l rge 

t birth th non- 1.nbi•ed 11 tt r s. t 21 day-s , the group 

of 11 tters inbred six to t n por eent 1 s 0 . 2 pig larger than 

the aver ge of he non- inbred l itters. The roup 0£ littor 

inbred 26 t o 30 r eent avereg 0 . 9 pig larger tr>..un the 

non- inbred l itters. The litter inbred 1 to S5 preen· as 

1 .1 pig largett t n the average of the 122 non- inbred lit­

ters nd remained l arger at 56 and lOO days . Onl y tle group 

or l itters inbred six to ten per oent and the one: l itter in­

bred 31 to 35 per eent was lar r than the avera e of t'e non­

inbred group at 180 days . 

The average number of stillborn pi a in the non- inbred 

litters s . 74 as compared to . 4 for tho inbred litter . 

L le VI gives a compar son of liv bility of non- inbred 
. 

and inbred lit:ters f rro,ed by non- inbr·d sos . Di.fferences 

1n go of the so a snot taken into a ccount. 

lo VI . Livab1l1 of l.g ro ed by on- inbred Sou . 
-

I : Percent o"r Percent 0 , Tot ber s 
Inbre ding : of piv = Pereent oi' Ptgs Alive , , f1llborn 
o:r L1tte $l Farro ed t tl8 

~s per 
21 na.z ; 56 Dp De.z : l i ter 

·1 r, 

0 • l 203 " • 70. 3 ' 66~5 i 6"' 6 .l 7 . 5 • • 
1 .. 5 : 33 t 84. 9 I 84. 9 '78._. 8 t o.oo 
6- 10 142 74. ? l 59. '1 l 6 . 9 • 4 . 2 • • 

l l-15 • 196 
= 

67. 9 s 64. 3 • 69. 7 .. . 9 . 2 • • • 
1 6 - 20 • 22G I 7G . l I 71.3 t 63. 3 ; s.1 • 
21- 25 : 293 ' 60.l • sa.o : 46 .,.8 s 6 . 5 
26- 30 J 7 s 83 , 0 • 72. 5 .. 44. 7 • o.o • • • 
31 .. 35 I g • 88.,9 • SB. 9 • 7'7 . a • o.o • • • • 
30~40 s 7 : 85. 7 :, os.7 ; ?1 . 4 : o.o 
Inbred 

.. 
' t • .I .. •· • 

Litter i 953 I 70 . l : 6 . 3 : 57. e I 5 . 3 
, }lo~ I '. ,:_ '. ~~. ~: 7§.~ ~ 1 1 !7.; '.:.' it.§ : , .: : ~. 5 . . ·· 





'llhe · 11vab1lity o-t 1203 non-in red pigs was very 11 ttle 

hi e:r tr.en t},.a t or 953 1nb d pigs t 2.1 days . only two 
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class s of i.nbred pig ·hn.d e. ller livab1l1ty ·t n the no• 

inbred pi"'B at 21 days. 'l."'he 11v bil1ty of non-inbred pigs 

at 5 days was S. 5 per cent as compared to 6. 3 per cent tor 

inbred pigs. Qnlf the groups inbred ll to 1::> and :21 to 25 

J." c int had lower l.1vab1lity than th ave.:r:-n $ of the non• 
.. 

inbred group .. t 180 days, the livn'b11:i. ty of' th non- inbred 

group as 5.-8 per cent l rger than the verge of the inbred 

oupa. The four gro ps or 11 tters inbred ll to 30 per eent 

ba.d lo er livability t han tho non ... inbred :roup. 

The vor ee pere.ent ·ue of: stillborn pigs w s 5. 5 per eent 

.for tb.e inbred g roups and 7. pe.r cent for the non- inbred 

group . 

Comp rison Bet oen on-inbred and Inbred Litters 
ro , 11 So s 

'!'able VII shows the effect of lnbreedin of ll.tters on 

litt r size when the inbreeding and age o dam ere disre• 

garded. The comparison :a m de bet en 262 non- inbred lit­

te·rs fro 1 b_ d and non- inbred so s nd 31.l inbrdd .litter 

of var!ous de-groes of inbreeding 1'1, · 1nbr d and non-inbred 

so e. 
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T b1 VII. rreot of Inbreeding o Litter on titter S1z 

' s Do'. 
No. : ver e Io. 

l•5 • 25 : a.o • 5. 9 1 s •. e : 5-. 0 • · .os • • 
6-10 43 • 9 . 6 • 6.9 • 6 . 5 • 5 .. 9 ; .47 • •· • • • 

ll-15 : 45 9. 5 : 6.5 • 6 . 2 ; 5. 3 t ..73 • • 
16-20 • 5'7 • ?.6 : f;,. '7 • 5. 3 : 4.8 • .30 , • • • 
21-25 • 60 t s. • 5. 3 : 5.1 • .1 . 2 • .ao·· • • • .. 
26-30 s. 24 • 8 .9 : '7.1 : 6 . 5 : 5 . 5 J . so • 
:31•35 • 12 :10 . 0 • 6 . 6 : 6. 5 • 5 .1 t · . ,12 • • .. 
36-40 • 8 ; S.3 s 5. 9 • s.a t 4.0 • . 53 • ,. 
41-45 • 21 • a.1 ; 5.6 : 5. 5 • 4 . 2 : .S7 • • • 
46-50 • s :. "1. 5 s 5 .. 1 • 4.8 • 3 . 3 I . 13 " • • 
51.-55 · I 6 • 6 . 7 3 .8 ; 3.7 • 1..7 • . 50 • • • • 
56-60 • 2 • 9. 0 : 7. 5 t 5. 5 t 3.5 •· .50 .. • • 

-Inbred ; • ' : I • • 
Litte1s 5l.l i 8 . 7 _ • 6. 0 • 5. 7 • 4. : . 52 • • .. 

-
Total I 67'3 .. 9.0 • 6 . :4 6.2 $ 5 . : ._ 53 • • 

The a. veraue 1 o tho non-inbred 11 ttors s 0 . 5 pig 

lar rt th ave c ot t e inbred litters t bi.rth .• t 

21 days, the non-inbred litters aver g ·d 0 . 9 p1g larger than 

the inbred litters. Theo.verge of the non-inbred litters 

e 1.0 p1g larger th.on the inbred litters at 56 days . t · 

180 days. the non-1nbred litters ere l. pigs larger than 

the average of the inb d group . er f stillborn pigs 

per .litter r.as ,55 or the non-inbr d group s comp red to 

. 52 for the inbred litters. 

At b1rth, three groups of: inbred litters ere larget• than 

the average of the non-inbred litters . The oup or 11 t te:r 

1nbr d six to ten per cent wa 0 .. 4 pig larger, and the gx-oup 

inbred 31 to 35 per cent ver ·ea o. a pig or pe litter. than 



the non-inbred group. The avers.go of' the litters inbred 51 

to 55 per eent s the s llest of alJ. ~roups _and as 2 . 5 _ 

pigs Sl:13.ller than the vcrage of the non-inbred group. t 

21 days, the group of littoro ·nbrcd 2 to :30 per eent s 

0 . 2 pig larger tb.nn the verage of the non-inbred group. The 

two litters inbred 56 to 60 per eon voruged 0. 6 pi~ l .,..rger 
! 

than the non-inbrod litters. The s · alle st · ver ge 1.1 tter 

size. 3 . 8 1 s, as for the litters inbred 51 to 55 per , cent. 

No of the oups ot inbred 11ttero wero as larg at 56 nnd 

1$0 ,days as the average of the non-inbred groups . 

Figure IV shows . th g neral do mward trend of 11 tter 

a1z a t 11 ages as the coetficiont of inbreeding or t he lit-· 

ters :rease. 

Table III show th effeet or inbreeding of' litters o 

liva 11 ty. 1son were_ made between tho 11vab111 ty of 

2418 non-1nbr d pigs a.nd -708 inbred p1 s hoe coeffici nt 

of' inbreeding raneed from . 0050 to ,., 5800. Inb1,eeding and age 

at sos ere disregard d. 



Tabl e VIII. " feet of Inbre . ng ot Litter on Liv bil1ty of 
Pigs 

:eer ont o*J!:To ' er. 
Inbt"eed!n3 : ot p.igs 
of lJ.,.,ters: Farrowed 

0 : 2 a . 74. 5 • 72. G a. e.o • • • 

1- 5 r 201 • 73. 6 • 69. '1 ; J 1.0 • • 
- 10 • 413 : 71. 4 • G7. • • 4 . 8 • • • • 

11 .... 1.:i • 429 • 68. S : o..,. o - ; : 7 . 7 • • 
16- 20 ' 4~1 : 74 . 9 ' 9. i • • 3. 9 
21- 25 • 53 • 5-9. • 00.9 • ' 9 . 0 • • • • 
26- 30 • • 214 s '79. 9 : 73 .... • • • • 5. 6 
~l- 35 • • 120 • • s.a • 65.0 .. • i 4. 2 
86-10 • • 66 : 7L •. 2 s .7 ' : '7 •. G 
41-45 t 182 • 64. 1 C3. 2 : : 7 . 7 • 
·6- 50 • 60 • G8 . 3 • .:>e3 • • 1 • • • • • • 

Sl.- 55 : 40 t 57. 5 • 55. 0 • . 7. 5 .. .. • 
5 60 • 18 • • 83. 3 ' 73. 3 : : 5-.6 

In red • s ' • t • • 
Litters • 2'70 • 69 .• 0 • 65. 4 • 55. 5 • 6 . 0 • • • • • 

0 l 51 . : 71. ; s. s o.9 : • 

e livability of non- inbred pis ::i higher 21 days. 

55 d ys , and 180 d ys t n t t of inbred pigs. Only t he 

of pig s 1nbr d 26 to 0 1 26 to 30$ and 56 to 60 r 

cent d hiefier rte of 11va il1t t 21 d 7s t e.n the non 

inbr d g up. Th g oups of pigs -n red 2 · to 30 d 5 to 

O per een d higher l.1 vabi-11 ty x•a e th the non- inbred 

pigs t 56 • one of the inbr ed groups had as high 

surVivnl rte to l80 days s d1d the non- inbred group. 

The percentage of stillborn p1gs w 

bred nd non ... 1nbr d l itters.-

the s in he in• 
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The Effect of Age of SO on Litter Size 

The effect of age of sows on litter size is shown in 

T ble IX. Onl.y non-inbred litters from non- inbred sows e 

included 1n this t ble. sows ranged in ge from one to four 

years . 

Table IX. Effect of e of So on Litter S1ze of Non-inbred 
Litters tro.m Non- inbred Sos 

Age of : No .. : : Ave . No . 
Sow I Of :Average o. ot Pigs Per L1tter1 St1l1born 

1 Litters; a Pigs 
(:y;enrs) :.Farro · ed tBlrtiis.21 Days :56 :y_s,!§o '.Daysi Per Litter 

' 
1.0 : 51 : a.a : 6 . 8 t 6 . 6 $ G.O • . 617 
l.5 : 34 .. 9 . 4 • 7. 0 • 6 . 9 l 6 . 4 : . 29 • • 
2. 0 ' 22 :11.6 : 7. 2 : 6 . 9 : 6 . 5 • • 1.09· 
2 . 5 : lO :11.5 : 7 . 5 I 7 . 3 I 6 . 9 : l e'30 
3 . 0 I 2 Sl2. 5 : 6 . 5 : 6. 5 s 6 . 5 s . 50 
3 . 5 : 2 :14.5 s 5 . 0 : 4 . 5 : 4 .. 5 t 3 . 50 
4.,0 : J. 112 . 0 • 6 .0 I 6 . 0 : e.o ' 1 . 00 

Total. l 122 • 9 . 9 ' 6 .9 s 6 . 8 I 6 . 3 • .'14 ill • 

The num er of pigs farrowed per litter steadily increased 

as the so increased in age up to 3. 5 ye r . The small number 

of ll.tters farro od by sos over 2. 5 yenrs of age cannot be 

used as an accurate me ure of so s productivity t tho e ges. 

The steady increase 1n number of pigs farrO\Ted as t he a ge o.t 

daln 1ncre es up to 4. 0 years of age agrees with the finding 

of other workers . 

The number of p1gs in es.ch Utter at 2.1.1, 5 , and J.80 day 

1:ncre se 1th the age of the dam until she rea eh.ea 2 .. 5 years. 

.Beginning 111 th 3 .. 0 yea.rs, the 1ze o 11 tter t 21,5, and 
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180 days falls off as the age of the dam increases . The 

small number of so s used in this study that . ore 3. 0 years 

old or over cannot be used: a.a an aecura t measure for ma.king 

any inferences about litter sizes !"ram ged so s . In a 

.study o~ this same herd, Lab n (1947) ob erved t t the so 1a 

retained in the herd after one · nd one• hnlf' 7ears or age 

were .intensely selected on the basis of their previous pro­

duction. The large litters produced by sows over 1 . 5 years 

of e.e;e ! probably a partial result or this selection. 

Table • Effect of ge of Sow on Liva il1ty of on- inbr d 
Litters .tro.m Non- inbred Sows 

: • s.Pereen£ of • 
Age , of So :Total ~ber: ~eroent o:f Pig ive :Stillborn 

: of' pigs I • P1g per 
Dazs : 56 iJe:issiao • 

tzearsl : Farrowed : 21 Dais = Lj,tt r 
: ' s • • . • • 

l.. O : 446 : 77. 6 s 74. 9 ' .68. 8 : 7 . 6 
l . 5 l 320 : ?:4. 4 : .'i's. a • • .68. l ' 3. 1 
2.0 • 256 $ 61.'l · :i .59 . S ; 65. 9 • 9 . 4 • • 
2 . 5 ; 115 • 65. 2 : 63. 5 I 60. 0 ; 11. 3 • 
3 . 0 C 25 : 52. 0 $ 52 .. 0 ' 52. 0 : 4 . 0 
3. 5 • 29 • 34. 5 : ·31. 0 : 31. 0 • 24.l • • • 
4.0 : 12 : 50. 0 : 50. 0 I 60 . 0 J a.s 

Total t 1203 J 70. 3 • • 68. 5 ' 63. 6 • • 7. 6 

The p.ereentage of pigs alive .at 11 ages s highest for 

pigs farr ed by l . O year old sos. There was a ste~dy de~ 

oline in ll v bili ty of pig.a, at a.11 ag~ s as the age of the so 

increased. 

The percentage ot stillborn pigs increased s the a of 

the dam increased, except for thG one 11 tter fr-om a 4 . 0 year 

old $0 . ccul~ate comparison cannot be de bet:~r.reen tho 

single litter from the 4 . 0 year old so and tbe avers.1?e of 



a ve:.ral l1tte s from sos of other se . 

Tabl.e XI sho s the feet or ago of so on li ttor size 

when no considerati on was given to the e:C'.rect of inbr ed1 

of dam and l.1 tt rs. 

Tabl e XI •. feet of e of Sow on Litter Size 
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Age of i No. • • : Ave . No. 
sow • • ot :Average o • or Pigs Fer Litter: stillborn 

I Litters, & Fi s 
(zeara ) t rro ed:I3I'rth:2i Dazs : 56, Days:iao . Dazs ; Per Litter 

1. 0 • 233 .. '7 . 9 • 6. l : 5. 8 • s .. 1 .• 45 • • • • • 
1.5 : 160 t 8 . 7 : 6. 4 t 6 . 2 : s. s s . 51 
2. 0 C 90 sl 0 . 5 • 6 . 9 l 6 . 6 ' 5. 9 : .. '79 • 
2 . 5 t: 50 :11. 0 : G. 9 • . .,., • 6 . 2 ~ . a4 • • .. 
3 , 0 : 24 . 9 . ·9 ' 5. 9 ; 5. 8 f 5.1 t 1. 04 • 
3.5 t 10 • 9 . 7 • 6 . '7 C 6 . 5 • 6 . 3 ' 1 . 00 • • • 
4 .. 0 • 6 : 9 . 5 • 7. 0 • 6 . 8 I 5. 0 • -.67 • • • • 

Total • 573 • 9 . 0 : 6. 4 : 6 . 2 • 5. 4 : . 53 • • 

The aver ge size of litt rs at birth, 21, 56, and 180 

day increased s the ge of . the sow increased from 1 .. 0 . to 

2 . 5 years t birth, a decline 1n litter size began n 
, 

so s re ehed 3 .-0 ye :rs of age, and continued through 3. 5 and 

4 .. 0 years. The size or 11tters at 21 day fro 3.0 ye&r sos 

was lowest of all classes . The litter,s f'rom 3. 5 ye r ao s 

w re only O 2 p.1g smaller than those from 2.0 and 2. 5 ye r 

so is. 1.r.ne 11 tters from 4 . 0 year so s ere larger ·than any 

other groups . t 56 days, the litters from l . O year sow ere 

sme.liest, and those from 4. 0 ye r so & were the lar est. The 

litters from 4 . 0 year sows ere smallest at 180 day$1 and thole 

from 3.5 year sows were the largest. 

The ave age number of stillborn pigs per litter had a 
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tend noy to 1ncre seas t e of the o s increased. 

Tabl XII gives t e compar1 ons between l1vability ot 

pigs farro d by so s o dlffer·ent ages. Inbreed.! of d 

and litters a not ·taken into conside1 tion in thi pa.rt 0£ 

the study. 

T ble I. Effect of A e of So on Livability of 1gs 
, . • U'ercent of • • • • 

Age of So ereent of Pigs ~ 1ve :Stillborn 

• $ : 1gs per 
(yea.IS) • : 81 xs:56 . De.:yssi80 Dazs s Utter • -

1.0 : 1849 s 71 .1 ' 7S. 2 : 63. 9 6;6 
1 . • 1391 : 7 . o ; 7l. 4 • ~. s : ~ · • • 
2 .. 0 : 945 .. o.7 ' 63. 3 • 56 . 3 • ?~5 • • • 
2~n 5.:0 . • 2. 7 • 6 • 'l • 56 ~2 : 7.:6 • • • • 
3 .0 • 237 ; 59. 9 I 59.l l 51 .; 5 ' l0.'6 • 
3 . 5 • 97 : 69 .. l J 67 . 0 • 65.o • 10 . 3 • • • 
4. 0 • 57 • : 73. r/ • 71 . 9 • .52. 6 • 'l • • • • • 

Total • 5126 ' 71. 6 s 68 . S : 60. 9 s e.o • 

The livab111ty of pigs at 21 d ys dccrc sed s the sows 

increased in ge rrom 1 . 0 to 3. 0 years . tJ:i 1ncr se in l1va 

bility oi' pigs t 21 day began for those pi s .from 3 .•. 5 ·year 

sows and continued for the r roup of pigs .fJ>Om 4.0 year sows . 

At 56 d ys., th per c nt of n1ga alive follo 'led tlw same 

pattern s that t'or pigs at 21 days., 

'.l:he trend of urv1val 'rate at 180 day .. TIils down a.rd a.s 

age of sows 1ncre .sed,. except for the 3.6 yetµt so • 

p rcenta e of pi alive t 'lSO d ~s a sl1 htiy h1gher 'for 

the 3 . 5 ye r so~ s than for ny other age roup. 

The per cent of stillborn pi s 1nereo.sed aa so·ra re 

older Tl o y xe pt1on w- s for the 4 . 0 year ows. The 
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ll m.unber of pigs arro d by 4. 0 year & s does not make 

a good comparison. 

R gresaion Study 

A regres.sion study was rnade o the effects of inbreeding 

and e of dam a11d 1nbreedi of offspring on litter sizo at 

birth, 21 days., 5 days; and 180 days. The ntire group of 

5'13 litt rs s used in the study. serie of stan rd par-

t1 l regression coefficien and multiple corr lation co f • 

fieients ere computed according to methods ~sed by Snedeeo~ . 
(1946). 

. . 
Tablo rtial Re~r snions or Pis~ rrowed (4), .r1 s 
Ali 21 Dys (5) , Pigs ~live t 56 Day (6), and ?lg 

.v t 180 Dys (7). on Por cent In r dinu of (1)$ 
Pe!' cent Inbreeding o O.f-.t'spr1ng (2), e.nd Ago ot Dam (3) • 

• -.oo a. 
:. ' 1 

b'42. l3:-.l.038:b•s2.1 .-.l749sb'62.13:- .. 2033:b•72.l -. 2985 
: : 1 

b'43. 12: . 32l2.b•53.12: . Ol67:b'63.12: .l258:b'73.l2: .1048 

Tabl e XIV. ltiple Co elation Co ff1c1ent 
1ng 0£ Litter, Inbreeding of Dam, e of 
t: 

s 
:R 

Birth 
• .g4§1 

i 2 
:R • • 1219 

s 
: 
• • • 

2 
R • 

, 56 naM , ,w -•• 30 . : 
i 2 ; 

. 0375, R • .0801: 

Bet een Inbr ed• 
and L1 t ter Si.ze 

180 Da!a : 
•• 28 l 

2 J 
• . l08ls 

The re rs ion of number of pis farro ed per l~tter on 

inbr eding or dam ind pendent of inbree~ing ot off SP.ring . nd 



ge of d s -.1385. he regr son of 1z of litters 

1'arro ed on inbreeding or o£fspring independent of inbr eding 

and age 0£ dam - . 1038 . Th regr ss1on o nwnbor o pigs 

farrowed per litter on ge o d m independent of i nbreeding 

nd offspring s . 3212. The multi.pl correl ation 

coef'fieient wa . 3491 hieh .a.s hi . y s1Bn1f1oant . Twel ve 

per cent of the variance in litte size at birth a s due to 

inbreeding and age of dnm nd inbreeding of litters. 

~be p rt1al re ,res3ion coefficients show that inbreeding 

of tho dam bad a slightl y groater a.ffeet on the size of 11tt r 

f arro~od than th inbreeding of the litters. This agree 

r ather c losel y i t h the co 1parisons of. averago 11 tter size s 

shown in Tables I and v. 
Th regression of l itter s1z at 21 da:ys on inbreeding of 

dam independent of ge of' dam and inbreeding of of spring was 

- . 055? . The re 0 ress1on of size of 11ttor independent of, age 

and inbr edine of dam a - .1749., The regrea ion ot 11ttcr 

siz at 2l days on ge of so independent of inbreeding of dam 

and offapr1 as . 0167 . The tlpl e eorrel tion eoof f1 c1ent 

of . 1936 s hi hly signific nt. The amount of variance ac­

counted for by the three inde endent vari abl es a s only about 

f our per oent. 

The reeression of 11tter size t 56 days on inbr ed1ng of' 

dam independent or age or so and 1n reeding of litter as 

-.0568. 1rhe regression of l itter size at 56 days on inbreed-

i ng or litter inde endent o e and inbreeding of dam s 

- . 2033 . Th regres ion or 11tt r si eat 56 day on age or 
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drun 1ndepend nt of inbreed of d and off pring as . 1258. 

The multiple oorrol tion coefficient for litter 1ze t 5 · 

days s . 2830, ·hlch 1s highly si n1fic nt . The v ianc · e 

to th three independent va 1 bles as eight per eent. 

The re r~s ion of l i tter size t 180 d ys on ·n re di 

of d m indep nde t of inbreeding of litter and : e of dam as 

-.0894 . The regression of l itt r siz at 180 d"ys on inbreed­

ing of litters indep nd nt of ge and inbreeding o_ dam 

- . 2885. The regression of litter siz at 180 d ys on e of 

independent of inbr ed1ng of d .... nd 11ttor • s , 1004. 

Th mult i ple correl tion coef£1oient . 3288 which is ~.ighly 

1gn1.f1cant. Eleven per cent 0£ the variance in litter siz 

t 180 days v,as du to ge an , inbre !ni'.'7 of am and inbreed ... 

i ng of li tte?>s . 

A:he stand rd p rti l re 1•e s1on co Sf1e1en tor lit er 

si z t 21, 56, nd 180 days sho'· th s rune tren as s own in 

Tabl es I o.nd v. The trend o.a fo 1nb:t:eediuc of o.f1'spring to 

ho.ve moro erfect on litter ize than 1nbreed1ne of the 6 n. 



DI C-USSIO 

It is real.ized that the data used .for this study ·were 

taken from an experiment which wae not spee1.f1eal y designed. 

for this type of study. However, statistical cl.assification . 

of the large amount of dat (573 litters) does. permit certain 

valid eonelusions pertaining to thee feet o nbreedi both 

or the litter nd t e so-J on litter size . '!bee feet or age, 

inbreed1.ng or d , and 1nbreed1n ot 11 tter were con.founded 1n 

the aver e litter sizes that ere com uted rom all litter 

studies.. Clansif'ie tion of 11 the no inbred 11 tters ccor 

ing to the 1nbreed1 . or d eliminated the errect of inbreed• 

1ng of the, litter on l itter siee t ll ages . The a ge of dalll 

p ob bly had .little effect on t bis ola sification since t here 

was a f 1rly equal proportion of different aged ows in al 

1nbreod1ng classes. 

ilar type of classification as m de ror in red it­

ters from non- inbred d s to study the ef:fect o1 inbreeding or 
l itt er on lit er size at 11 age . s cla sif1cat1on elimi­

nated the inbr-e ding of the d ~ and a g 1n the al>e s of dun 

were fairl y ~ell di tributod on the different classes or 
litters. 

Cop riso s e d b ten the re~~lts obt~inod from 

the t o types o ela.ss1.fiaation to get the relative e.f!ect of 

inbreeding o dam .and litter on l-1.tter siz.e at all ages. The 

results agreed i th t ose rep·orted by other orkers ho have 
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!mil r studies on the ef'fect of in r e 1 ins 1n . 

In these at t t he intensive soleetion of sows on t 

basis of their prolifica cy 1ould tend to mngni the effect 

of ge or dem. The unusually hit3h p rtinl r g:ress1on eoefi'i• 

cients t'or ae;o of de.mare likely cau e by this intense s -

lection of druns as a11 ~ by the increase in a 

Th ... se r-egres ion coefficients do not prciperly ev lu te the ef-

ecrt of darns age on litter sizo, but it w s necessa to con-

sider d 1 s age in t he multiple regi~e sion e uation in rdor 

to el_m1nate its 08 ible eff ct on th other indepen ent ve. 

1 bles (inbre d.1n'" of dam and inbr ding of 11 tter). 

Hybrid viQor in some of the non-inb ed 11.ttars fr high-

ly 1 bred so s may also b1 the results in T ble I . shy-

brid v1 or seems to tav h d an effect in 1ncreas1 t he lit-

ter s.ze 0 the on-inbrod li .... ters fron 50'/S 1.nbrod .:51 to 40 

per cent. any of these s.o s .ere froo Lin I ·hie from 

o her unpublish d do.ta emed to . have b en pr otant for 

l e.re& 1tter size. 

The n.vere.ge 11 tter size of the 122 litters us - for a 

control group was lar er than the breed averag as given y 

Lush and olln (1942). Some of the dams of thes litter rere 

t he ro ult of l1ne crosses and t hus were probably above ave·r­

age in prolific~ey and otherin ability. 

The large litter size of some cl ss s of hi hly inbr d 

litters (Toble V) vas probably partially due to the fnet that 

most of the ar nts were selected fro large litters for bro­

ther x 1 tr a t1n s . 
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Tho extrcm l y lar o litter siz of then n-illbred litters 

from non-1nbre t ee year old or over vas robably due 

to the small numb r a£ l.1tters in t l:ose cla ses nd tote 

tact he..t these sows had been retained in the her b caus ot 

t heir proli.f oaoy • . 

The regression st dy and cap r · son of -ver ~e gave s • 

ilar results fo r the relative effects of 1nbr ed1ne of so an 

1nbreodin of o.ftspri · on size of litter farro e. The re­

gression st dy ndlca d th.at the n re d1no; of t 11e de..'!! h d a 

sli htly c~eate e feet tho.n re di~ o lit er on size o 

litter farrowed. A ~110htly ·re tr erroet on siz .of litter 

farrowed ight bo attributed to th :lnbr dine of offs-ring in 

making a comparison of Ta.bl I and Table V. The slight 1£­

terence in h results of the two ethods or tud could be 

due to the f ct that t ... e av rc.ges of Tc.bl I nd V cont ined 

only u part of the litters us in th study "' . le the r r,r s ... 

s1 n stud : m do on the ent1 e group of 573 l:ttt rs. 

h result btain d from th~ reere~sion stu y ~ t hose 

from the ompnr son of aver e ere . to the relative -

f ct of nbre -din of drun. rmd off pring on l tte!' 1 .e t 21. 

56, an 180 ys . Doth studies 1ndicat d t t the inbreeding 

of offsor1nn had consid rably greater effect than inbre ding 

or dam on litter siz at 21~ 5, d 180 days . A co-p rlson 

of er 11 ter size at 21, 56, and 180 ays sho, that 1n­

breed1ng of offspring cau e progre ively re t, r decre se 

1n 11tt r size tha 1nbre din of dem a a ge o:t ot.f pr1ng 

increa ed from 21 to 180 day • A comparison .of the sta de.rd 
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p tial re~ress on coei'ficients she tho sWJ,. trend. 

her -as a definite tendency fo the livability of non­

inbred pi~s from inbred sos to be higher t 11 ages th n f or 

pi of ull other clns 1f1cations. The higher liv bility of 

t e on- inbr d pi~s rrom th 1n rod sos c be attr1 uted, t 

le st part1 lly, to the y rid vigor resulting from m ting the 

inbrod sos to unrelated oa s, frequ ~l fro. a differe t 

nbred 1 ne . 

A tl so~ s 1ncr :..o.so in ., ,. t o i ~ e of 11 tter fnrro,1ed 

ocrun larg r . Th laru.e l1tt r in this stu y tere fa~rowed 

by sos ver 2. 5 yoara of age . 1i1he bove a.voz-age l1tte. s i ze 

for o s over l . 5 years of ge es probably due to intense 

s lection s 11 s to then tu al result , of an incrou~e 1q 

ge or so . Intense selection b s don produc ion record~ s 

used in d · terminin.;;, ~hich so s · ero ret o i he h r · or 

add t "onal litters . 

Even hough th ol r so ·:s f arro. cd lar er 11 t ern I they 

r 1 d a srnaller ercen~ g of them to 1cani ~ than the 1.0 

and 1.5 ynar sows. Tho incre se size and s lug 1nr..ne.s of the 

older sows re ult din ore loses fro overl ing and injury 

to the pi the so'\' .• 

:rho t ndard parti l regress on coefficients of 11tt r 

s1zo on are of o indep ndent of in re ding of drun and off­

snr1 g sho th ta lar e amc t of the iz of litter r rro ed 

as due tote ege oft e e.m. cy lso sbov th t t e number 

of pigs live at 21 days as only lightly affected by th ge 

of the dam, nd th ber of pigs aliv t 56 and 180 days 





• ND CO~ L IO S 

l ,. Data on 573 litters :ere e.n lyzed to d-eterm1ne t e !'fee t 

of 1nbr eding or the so , inbreedin of tle litter, and 

ge of dam on litter size at birth , 21, 56~ and 100 days . 

2. control group ot 122 non- inbred 11 tters fro non- inbred 

sos s used tor compari on with the inbr d litters fioom 

inbred and no1 - in rd sos nd non-inbred l1tters rrom 

j_nbr d so s . e verage litt r size o the control 

c roup wa. 9 . 9 pies at birth, 6 . 9 1· .. s at 21 days, 6 . 8 

pi g s t 56 days, nd 6 . 3 pigs at 180 days . 

s. The percenta .... c of' stillborn pi g s ? . 5 ror on- inbred 

pi0 s fro non-inbrod sows , 5. 6 _pcr cent for pigs farroved 

by inbred so , 6 . 5 per cent for pigs ro~ no - inbred 

sows. 6 . 0 per cent or 1n red pigs f rro,ed by all o s, 

.o per cent f or non- inbred p1g$ from all sows , and 4. 5 

per ce t for non- inbred 1gs from inbred so1a . 

4 . Inbreeding of 11 tter had a greater e.f c t on 11 tter size 

t n inbreeding o dam. The average litter size f 140 

non- inbre a litters rro:ed by i nbred sos ns a . 7 pig 

at b1rth . 6 . 8 pigs t 21 d y, . 7 pigs at 5 days , and 

. 1 p1g s at 180 days. The av rage litter size of 112 

inbred litt r arrored by non- inbr d no w s a . pigs 

at bi th,. .o pigs at l d ys 1 5 . 6 pigs ,;. 5 days , s.nd 

4 . 9 p i gs at l O days . 



5 . In rec n~ of offspr1rg u areater effect on ortul1ty 

rate than n ro nr of dam. The livability or 1215 non• 

.bred pigs f' om 1nbre sows vas 78 . 7 per cent t 21 

~6 . 6 er cont at 56 days 1 nd 70.l r cent t 180 day . 

or 953 rod pigs farro ed by non- inbred sos, l1~a-

b 1 ty s 70 .l per cen at 21 d ys, 66 . 3 per cent t 5 

ys, and 5? . per cent t 80 da s . 

6 . In reod:tng of o fspr1ng cc.used a progrcrnsi vely reu ter 

d cline in li r 11 t., nb1·eod e of' d as ec of 

offspring 1ncr a ed fro~ birth to 1 0 d ys . 

? . Aver litter j e of non- 1nbr d pies fro non- inbr d 

dams as 1 r r by 1. 2 pi~"' t birt, 0.1 pi at 21 ea.ys , 

0 . 1 pie t 56 d ys, 8 d 0 . 2 p at 180 day , th n 11 

non- n·red 11 ters r o inbr d sogs • 

• Liv bil t y of non-inbr d i g s f~om 1 ored so con-

sist ntly gher at 11 ages than liv bilit for non- in-

br d p1~s fro no - nbre • 

9, The av ra si o of non- inbre litte v fron. non-inb d 

sos w s consistently lar er th nth t of inbrvd litters 

f om on-inbred so 1s,.. rrrie avera e size of non-inb .. ed 

litter fro non- nbred sos ms larger b 1.4 pigs t 

birth, 0 . 9 pig at 21 days, 1 . 2 pig t 56 d ys , nd 1.4 

pi t 180 d y than hat of 1 bred litte~s fro non-

1 bre d ms . 

10. Size of litter farrowed 1 crease s the age of dru:n 1n­

crea a to 3 . 5 years . The size of lit r raised to 21, 

56, d l 0 ys . ncroe.sed as e of so incre sed to 
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