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INT..'\ ODUCTI 0 

The effects of selection h ve ee. exerted since th be

ginning of tie. In the evolutionary changes ot the an al kingdo 

natural aeleotlon has been jor raetor in aurvival. Wi th the 

domestication of our present farm an als a 3 cond ty of soleet1on 

as introduced; t· t of art1£icnl selection . Artifio l selection 

doe~ not displace but does supplement tural s leetion; differing 

only 1n the kin o" a.G ee of emraoter1.;,ties hich are favo ed by 

the animal breeder . lso, in many cases art f1oaJ. selection y 

be mo e intense , less or the decision ba1ng left to chance or to 

aeeidental circumstances . Hence .,. selection may be interp1•e ted to 

mean differences inreproduotive rates ithin a population whereby 

animals itb some char ote isties tend to bave more offspr1ng thnn 

animals ithout those chm·acter1stics . Thereby, the gene or the 

favored animals tend to beeome more abundant in the popul tion 

and those of the less fa vorod ndividual.s less abundant .. 

an 1n his o ontrol of tba breeding of domestleate animals 

tends to sel et for troito which bes suit his individual needs 

arrl r nciea . Ho eve • the re mua be soma appar nt di fe enoes 

bet een animals befor6 the livestock breeder c n choose £or breed

ing purposes those animals • hieh more nearly approach his ideal .. 

Thus 1 t is variation upon hicb election operates·.. The causes of 

variation are : ~he differ"moos in red.tty with :1h ch he animal 

st ed life; the differenoes in th environments . internal and 

external, to ich it is exposed during develop ent; and a joint 

effect of the above t o hleh eannot fairly be ascribed to either 

one alone . As gones e the b sis of all 1nber1tanoe, only 



ifforenees caused by genes can be tr n mitted from parent to 

offspring. Therefor e 1 t ia etuall? genetic vari tion upon 1ch 

sulection can be effective. The degre of r1tab1lity then d • 

ter 1nes in part the effeet1veness of election for any oharacter-

1stie . An additional factor a '.fee.tin selection is th duplic te 

n ture of inh r 1 t e e ,, re r eby dominanoe may play n important 

role in covering up undesir ble cb.aracteriaties . Also. the linkage 

of m ny gene on the ame ohro osome b"ch tend to be transmitted 

tog t r qu1r s .1 lnc ea ed numb-er of ind 1viduals. to obtain 11 

po sibl var iations· .. 

In the selection or breeding animal many .mistakes re caused 

by 1naccur t e measures of tne v lue o cert in traits •. This is 

particularly t rue in moot ani a.ls . Environment l e f fects re often 

misinterprieted as genetic effects . Do inanc.e nd complex ge-n 

interact on c only called "nicking" y mask th true genotype 

of an animal . 

By application of our oontinuoualy gro ing kno ledge of the 

meebanics of inherit noe , it is possible to materi lly reduce t 

error co only encounteied in seleotion. However, selection can 

never e perfect, due to the duplicate na uro of inheritance., the 

inability to accura ely determine the t e genotyp of individual. 

the la ively lo generation 1nterv land lo reproductive rut 

of ou. far animals. the inability o oliminata and eourat ly 

measur enviro ent 1 effects# and the 1 ge part played by obnne 

1n the random ae egat1on and eoomb1nat1on of genes in reproduct.1on., 

Devi tion from the random ting sy tem through that of in• 

breeding bring out many hidden recessives which y cause an 

inbred popul tion to decline in many or all characteristics unless 
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rather rigid selection is p acticed. Inbreeding in itself doe 

not cause dete:rior tion. and 1f it is not too intense and is 

aocompan1 d by select1on1 actual improvement may be made. 

This s tu<y has been conducted on a rathe~ mildly inbred 

population of swine in en effort to determine how uoh selection 

ha been pract1oed 1n items of p oduotivity and ind1v1dual1t~. 



REVIEW OF LITERATURE 

Selection 1n General 

Man ~s a very limited. number of ways to control the heredity 

of h1a domeatiee"ted an1nala. The foremost of these in regard to 

the lengt.h of time wbich it has bean practiced is th.at. of selection; 

the dea~gnating of vhieh ind viduals shall produce offspring, which 

s.htlll leave a large number and wbioh a tew. Harr·ison in his 

preoentation of Roman rural history., as reviewed by Lush (1947}, 

has shown that agricultural literature or tbat time contained 

eomments on the kinds of animals to select fol" different purposes. 

Even today among many animal breeders the only method o.f livestook 

improvement is that of aeleot1on. 

Among the- early works Da:r•win ta Ori51n or SB!;C1~~ remains aa 

a pillar of knowledge tlla t baa weat:he!;led the pros and cons ot 

later v.orke1~s, even though 1t was wrl tten ffl. thout the knowledge of 

Mendel •·a laws of herect1t1• Darwin re<ll0gn1zed the signifieanee of 

both natural and art1fie.1al selection. Howe:v-er, some o.:t' his 

conclusions, 1.vhleb wer-e questionable from a genetic standpoint., have 

reoently been eo.woeted and br~ugbt up to date by Fisbe1• (1930) ,. 

Man 's knowledge of bow the meehan1sm of inhe~itance operates 

bas been upandad through the eont:r1butlons of' auoh men as .Mendel~ 

Galton1 and Johannsen,. but that knowledge has net gt. ven him the 

ability to 1nte1'"i'et•e with the proeeasea of r ,aproauotion and dlange 

tbem into the direction lilich ha desires. All that mn can do 1s 

select from among the animals available for breeding those which 

mo.st nearly- appro,aeh h1s ideals and aeeept tbe gametes which they 

produ::.e. Even after the gametes are produced. he still cannot 
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el ot tho which po en s be desir bu u t l t l 

y o p :ood c y hi o n 1 uni a " th t v r 

o h o~osen d ha roduce . 

h n l breed on n 1the. chan the 1 ot end 11 

nor no ., no l e oup. H 1 unabl 

o o ng th p 1 • 1 lo ic l in ion of genes ,. ~oh do inane , 

xcep h c n ind n inc th t equ rt 1 genes 

hi h 111 p uo d ai pbJ iolog1c 1 rte ~bus, th 

en tic · p1,ovemmt b oh c n b br ght bout by sel etion 1 

t e of th ·"en tic gai a de !'or av r 1 r it ., p t1oul ly 

tho of oono 1c ort nee . Heno , be of tb a er g 

( t ictl =. 1 1ve) e t · ots of o.n l's g ne to · t i ay 

b el s 1f1 d s 1ts g no yp tor t t tioul tr it. 

vi orm ntal factor , do inance , an p1.., sl nk 

perf o .. no unll b genot · e for tr it; hence., an l 

h v ng tl.. .. 1 v lue o an e genot. e o n ot 

r ogniz ctly 1th pe~t ot cy. hr fore ., s lection 

or 1 p ov breeding vnlu t b cti d ind reetl by el ct-

o co r l t don h h otypio 

e fo of eac anlnal fo:t• 1t3, 

ethod or s-l otio d Sal ct on I e 

In orae o lect o t ff1o1antl th n 1 ree er mu t 

kno· tl e r l.at ve oonom1c value of 11 t it undot consi<'J 1• t1on,. 

ita horit b l1ty nd the genot1c omnental corr l tion or 
o tr 1t 1 the 01, r tI'aits . z l nd u b (1 42) r liz1 

that t e ost ficient e 1ods of -eleat1on e those hieh 

esult 1n th 1 en t1e 1 prov nt per un~t or 1 



6 

effort expended elass1f1ed the procedures into three rather basic 

methods . First , the tandem method~-selection is for one trait 

at a time until it is improved to a certain level, then a seeond 

trait and etc~. Second, the total score method--selection for 

all desirable traits is practiced simultaneously. the total or 

index being constructed by adding into one figure the ored1ts 

and penalties given each animal according to its superiority or 

inferiority for eaoh trait considered . Third , the 1t1ndependent 

culling levels" method--a certain level of merit is established 

for each trait , and all individuals below that level are discard• 

ed regardleas of their rating in oth r traits . 

The method of total score is the most efficient , while the 

tand method is th least efficient of the three . The gre test 

obstacle to the total so.ore method liea 1n determining how much 

eight to give each trai.t iben calculating an_ index. However , 

zel and Lush (1942) concluded that information on the herita

bility and oonomio importance of each trait nd-the genetic and 

pbenotyp1o correlations bet een the differ nt traits are necessary 

in ord r to give each tr it 1ts p~oper value in a selection index. 

Linkage and non-r den mating (inbreeding) systems may cause 

correlated v 1at1ons, hc,wever, their effects ould be less 

permanent and consequently le_so important in selection.. Rop o.ted 

crossing o er ultimately makes the ooupling nd repulsion 

heterozygotes equally num ro.us A mo e important eauae of corre-

lated ,ar1ation in an 1ntorbreeding population l1as in the n• 

vironmental circumstances peeul1a to each animal . particularly 

ror traits hich develop durin the same periods __ • 
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equal 1n rte of gain until the six e nth eek• after that the 

non- inbreds gained faster and re ohed the 200 pound eight about 

thr o eeks before the inbred . 

1llhnm. nd C · t (1939) obse ved de re as 1n size of litter 

farrowed~ size of litter eaned , and percentage of survival to 

weaning in inbred Duroe s 1ne. They also repor'ted that inbred 

animals de a ller daily gains and 1ere lesa eff1e1 nt in the 

utilization of feed . These findings ere conf1r ed by H tzer and 

others (19-40) 1th inbred Ohest r rlhite .s lne. In addition. 

differences in the inbreeding of the litters appeared to have h d 

a gre ter effect on litter aize t the ar1oua gee than did 

differences in the inbreeding 01 thei i es nd dams . Also- leas 

than 20 per cent of the variance 1n litter size at any one of th 

three ages (birth, 28 days , and 70 day-s) as found to be hereditary 

in nature . Se -0n of birth• ya ·ly obanges in feeding and manage

ment, and difference 1n ge of dam appear d to account for nother 

20 per cent 0£ the variance .. The rem.a1nd r O:' about 60 per cent 

of the var1anoe in litter size t the various a ea as due to 

e uses the nature of bleb could not e determined. Olbrycht'a 

(1943) ork aoinoide 1th this., ho ever.,. his estimates of vari nee 

in e ring ability w re 19 per oent ascribable to hereditable cnuses-

10~3 pr cent due to age , and 70.7 per oent due to other f otora. 

k . rand Reinmiller (1942} in presenting data on four inbred 

11n s or Duroo s 1ne observed no arked deterio ation within the 

lines . When corrected for .age of dam. tba data did not indicate 

any def1n1tetrend for the nine seasons studied in the number of 

pigs£ rro ed , the number farro e-d alive., number of pig.a weaned~ 

eaning el t of 11tter, nor the productivity index or the dm:i.. 

Since the maximum in reeding ttained in the lines 30 pe cent 
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it 1 possible t sel ction ; '3 blo to counter et the dvers 

effects of inbreed ng. 

ork on Poland Chin swine by n er et al . (1943) 1ndlent d 

a slight dee e e 1n litter a.i.z for each unit of 1norea.se in 

litter inbre.ed1ng. The authOil!'s conclude th tit 1 possible to 

ra.1 e the eoef+""icienw of inbreeding of Poland China hogs to 28 

or 33 per cent thout loos or vigor . Additional ork on the 

1nnesot No . 1 line oj,. s ino bau sho m that the ubsquent in

breeding 01' superior orosabred hos is not neces 1ly follo ed 

by wid segregation of type and performance. '?be authors sug._.est 

that r1 orous selection for pe formance a a factor 1n preventing 

ide egreg t1on. 

In tudy of .erformanoe of inbred lines of w1ne by 

Dickerson t al . (1947) it sob erved th t ror ~ch 10 per cent 

increase in litter lnbreeding, indap ndent or age and inbreeding 

of d , an vorage d cline of 0 . 2 pigs t birth , o . 4 pig t 21 

dny and O 5 pigs at 56 nd 154 days occurred. In pig eight 

decline of 3 . 6 pounds at 154 days as observed . All of thes 

observed deere ses, ere highly aign1f1cant exo pt £or number of 

pigo at birth hieh wa ignificant . 

atley (1942) 1n tudying factors 1nrlue ng 18-0- day eight 

in Poland Ch1na s·!no calcula ed re ession coefficient hich 

india ted a o . 76 pound eorease in lbO- y weight for each one 

per c nt inc:r se in lnb eeding.- Additional t ork by Laben nd 

tl (1947) 1n one line of Duroo swine presents evidence of 

decrease in 18 d y eight from 187 ounda to 153 pounds in five 

generations of mild 1nbreed1 • althou,_.h the aeleeted n:tma:ls 

averaged 22 pounds hesv1er than their generation. A deeline of 
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ap roxi tely 0 ,.7 pig in a1ze of litter eaned occurred 1n the 

five generation 1n 1te of the fact that election of breeding 

stock w a from litters 1. 2 pigs larger than tho avera e . 

Eff ot1venesa of Selection 

Selection can create no new genes nor completely destroy any 

genes lr ady p &sent in tbe population. Davenport (1907) summed 

up the function of selection as the lteration of the t e, not 

the red ction ot v riab111ty. The "fixlng of an intermediate 

type by e1 ot1on does not decrease the v r bility bee use upon 

rel atlon of sel ectiv practices the offspring of elected p en 

tend to eE:,Tesa t ard the population ve o,e . 

R1ee (1926) 1n revie ~ng a poultry expe ant on mass selection 

practiced at the aine grieultur·sl Experiment Station from 1899 to 

1908 point d out that yearl egg production deer ased ate d1ly even 

though there s selection for this tr it . The point to be noted 

1s that sa: selection fail to 1ncr ase pro uotion in this par• 

t1crnl ex.per ent . Howev •, upon eh ging the .JY tem of aeleet:1.on 

slightlj and using for breeders only those h na and oostera whoa 

dams w r e high producers th production increased steadily over e 

pe 1od fro 1908 to 1920. 

If the breeding plan 1 erely that o~ maaa selection of the 

most desirable phenotyp1o individuals, prc;sress by solaction will 

be l ited by the he itab1lity of the selected tr 1ts. Only th t . 

fraction of the seleeted superiority of tho par nta hieh 1 

herit& le ll appear in the next gener tlon. Ir the desired 

charaeter1stio 1a highly heritable tbe best method 11 be a 

selection, but if heritability 1 low greater e could be de or 
progen tests and selection on a f 1ly oasis . Should the 
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variation due to epistasis be ' high with little additive variation, 

considerable use of inbreeding to create new lines of d:i.atinct 

form should be practiced along with subsequant inter- line selection. 

(Lush . 1940) . 

Dickerson and Hazel (1944) in studying the effectiveness of 

selection on progeny performance as a supplement to earlier culling 

in livestock determined that the progeny test should be limited 

to certain traits . 'I'he progeny test ls most efficient hen the 

generation interval is kept at a minimum, the rate of reproduction 

is low, and when the basis for making first selection is relativel 

inaccurate . Under the later condition the progeny test allows 

more of the environmental variation to be discounted and conse

quently a greater portion of the variance among individuals is 

genetic . However, most of the conditions upon which the efficiency 

of the progeny test depends are beyond t he animal breeder 's oontrol, 

being relat ively unchangable for a particular kind of animal and 

trait. 

Studies on the effectiveness of different methods of selecting 

for two specific characters in swine , growth rate of pigs and 

productivity of sows, have been conducted by Di ckerson and Hazel 

(1942, 1944). In selecting for growth rate t hey recommend that 

eight to ten times as many gilts as are needed for breeding should 

be re ta.ined long enough after weaning (180 - day a ge} to obtain a 

more reliable measure of growth rate than the weaning weight will 

give . Selection on eaning weight gives only about three-fifths 

as much improvement in 180-day weight as selection on 180-day 

weights directly . Having t he sows farrow two litters a year re

sults in more rapid genetic improvement in productivity •. The 
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oour 01 of .selecting boars and . il can be imp.._ oved by having 

to lit era o Vlh1ah toe lua e the pro uctivity of th ir dam 

instead of one . ther-more the dditional litter furnishes 

more i gs from mieh to select bre ding stock thout te.rially 

1nore sln the generation interval . Several plans of culling for 

product1 ity in swine ·1e e d1scusser1 by the uthors . Yearly 

pt•ogress 

are culled 

m selection 

· t the f rs 

as thou t to be tho greatest when so a 

11 tt :t• and the b · t one- third to one-

half reta_ned for a seoond litter aix months later . Ano hr plan 

lmost s effee.tive ls to delay culling., until after the second 

11 t er, and keep th bost one- f'ifth to one- fourth of the s s tor 

a third litter at t o years of' ge . Prog ess 1a 1•eta dad hen 

mo e than the optimuo proportion of older so 1s are retained. 

because tbe leo in ense oullin of o sand the lo er interval 

bet een genor tion is only partly o fs by the ore severe 

culling o gilt and .e te accuracy of a o 'I culling. 

n e er1. en in hich sw1ne ore s lect d to rapid and alo 

gr~o th rates as reported by lder (1946). Herit bility est1 tes 

o gro th rate ere ma e th1 ugh line differences ere ted by 

selection and t.n> the analysis of ianoe within lines and years 

Concluslons sre that ha 1~ab1lity o ol ht differences increased 

from about 5 per cent t b irtb to 24 pa cont t 180 s -. 

1ckerson and Gri ea (1947) r-eported n expor1m nt on selecting 

for eff cl nt and inef:ioient fed utilization in hogs . Prom 

co on stool to d1st1nc l nes differing 1n er '1ci ney ot g in 

ere d veloped by elee !on. be results indicate 1that seleot1on 

based on rate of gai. f om o.ning to m~ket eight o ld be ne ly 

as effae·iv 1n mprovln ec onomy o gain aa selection b sed 
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directly on indiv ... dual r ed requiromontr.i-. Also., eight at 72-

days ia approximate! one- third as oaura o for selection for 

econo of ga .:.n as dally gain from 72 d ya to a 225 pound live 

1 ht. 

orking with poultry flock Le.ner and Hazel (19~7) an lyzed 

the roles played by ael otion., ehanoe., and migr tion ~1th respect 

to improvement in egg production over a twelve year period They 

oaloulatod gains theoret1oally e.xpectod in e .j6 production on th 

ba 1a or kno n selection intensity# heritability. and generation 

interval and found their aotual gains in production to correspond 

very closely. The general conclusions are that currently aec pted 

principles of population enet1ca may be used to pre ict rate of 

improvement for poI)'lation subjected to artlf1cal selection. 

Additional k by Dempster and L rner (1947} 1n the determ1-

t on of th opt um n of the breeding flock reveals that 

ter ei'f'1oi ney is obtained by a ore idespread use of younger 

birds . The optimum plan of a go distribution investigated as one 

in ich 9 per cent of tho breeding flock eonsi ts of ullets 

an 10 per cent of t · o• year old . n selected on t he basi of their 

sis.ter t s and daught r ' s records ., S1m11 rly , b ut 80 )Or o nt of' 

the breeding lo e ch year abould be cockerels . 

e ve Iid Bogart ( 1943) in El tudying some of the r notors 

intlu ncing eft1oient production of ows concluded that t h re s 

ad · ct 1 t1onsh1p bet een the birth "eight o a pig and its 

56 a ning ei t . A one pound · dv nts.ge at f'a.rro 1ng re ul~d 

in about seven pound adv ntage at o ning In these experiments 

it s not that the larger the litter aned by the so th 

smalle the reed r quirem nt po one hundred poun of in per 
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Add1tiona1 work 011 the 1mpo1~t.anc.e oi' 1101,,edity and envaonment, 

by Bakelf' et ,a1. (1943) indicated that genetic var<.t,anee for !\ate of 

~'liin .for short intervals 1ne1~eaaed from 7 peli cent following; birth 

to 30 per o~nt at 112 days. The relative, importance o:t environment 

peculiar to the individual ill determining 1:.ate o::f' gain increased 

from s~ pei-- cent. at birth to 61 pe:t? cent at 188 days • 

. Bazel et al. (1943) in condueting a stuiJy of' 3enet:to and 

env11~onmental eo1~relationa between growth rates ·Of pigs at d:Lfter

ent s.g":a indioated that g~n.ea with pe.raistent effects were re

sponsible f'or ln.Ucb ct the ,geneti:e variation,. As a consequence of 

breakin:3 the gains down into 56-dny inter'v.&ls tl'le multiple oorre:la, .... 

tion (0~516) based on gains in th-e three period-& is only 4 per cent. 

larg~ than that ba$ed on gain ovex- the entire pe1•iod (o.-49?) • As 

a res11lt it i:if auggasted that gi .. owth rate t:rom 68 to 112 days be 

used aa a basis for seleot1ng boa:r ptgs1 because it oceurs before 

The que,stion of' type in swine prod:uct1.on ha::1 long been a point 

of contention,. However, in the past few yeara aom~ 3tudi&El have been 

conducted on swi:n.e type as a faetor in swine produation.. Zell.er 
.. 

(1940) and lietseir and Bl-1er (19-'10) <iose.i~ved sii}lliticant di!".ferenoes 

1n a numoe1,. o.t tr-t11it.s, ru:iong m11all.- inte1"'metiiate,. and large type 

swine.- 'lbere was a diffe»."'anea in l.itter a;tze far1~oi.ved ot appl*Q:.ti

mately four-1· if:th of a pig between types with the large1~ an:tmnia 

.farrf.W1ing the la'rger litters. All fa.otmrs considered_. tho 1.nter, ... 

:mediate type was: belitrved to oo aupe~.1or_. 

In testing .for t:he stat hi tie.al t•:d5nif:teanee of esoh sm1~e of 

variation Betzer ot al .• (194':l) obtained high s1gn:lf1ct1nee fo:r? litter

dif'f'e:rence within al.res,. season and strain. Intx-a-seaaon. 
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differences 'between the thi .. ee type stJ.:ains were very lal."·ge and 

hlgllly ~it~nif!cant eomf,ai<led with the dif:fe:::aeno.es betwean aire 

pJ:toG;eni.es or the same ttrtrain and season. 

In 1seview1ng some of the aeoomp.l1slmante of the· Swine Breeding 

Laborato,, .. y1 Orat't (1943} pointed out tha.-t Popeatnb11ity of littei

size weaned 1a about .one.sixth.. ill sows 'bbat produoe tirGt litters 

above tb~ averrage :ln nunioeis of pi.gs .farrowed may be &2q>eoted to 

produce about 0-..31 !Jig :naore in suosequent l.ttte~a than the avert1ge · 

o.f trte otrtire g;t.."oup of sows .from wbich they t1ere se1eetea. 

Ac.ei1raoy of selection for number of pigs fsuiro\te·d and weane-ti 

and wa:tght at weanin0 can be inerease.d t!'!ate;i; .. 1ally 11' se.i:eet1on is 

based on mo.r~ than one lltii.e1~. 

l!cPllee. (1945) points out that in gene~al soma decline in 

fertility, aurvivd, aru:1. g:roiTth rate aoeompanies .inbreedin111: but 

~itical sel11iiCtion m.inim1ze:s tllo decline 1n these traits. F()r 

gro~tb rate., . selection can. ot'fset t:h.e $t''feot ot inbree ~ling up to 

15 per cent per generation but .fertility oannot bo maintained. 

without loss ii' bl.le inbreeding 1s 1no1"e than 4 po:r aent per gen.e:ra• 

t1on.. Pu1 .. ebred. hogs can withstand o.n the averat1e an inc1~eaae or 
;; to 4 per cent in~reeding :p·e.%1' geneI1'Rt1on. l.Ultil about 30 pal" oent 

is reached wU.ihotttl nmoh loss in pit>oduetive: eharact,~s p:eovided 

selsotion is ei .. 1tical. 



1"1 

Tl1is study wa.s oonduet.ed to, determ:lne tr;tG amount of selection 

whitlh bas been practiced in line 5 of the inbred. Dur-oe swine herd 

at tho Oklahoma ltxpa~i~nt t,tat1on. 1?he r111aasure of the amount oi' 

selection for the s.eve1~a.l characttu11st1ca is the selection 

diff'el"fJnti&l as definecl by Luah (1947)~ The inten::1ity ot selection 

will be shown by the number of pigs availaDle :for ae1Get1on s.t1 

compm.~ect "to the aQ)ual nunibei"' .1?etained i'or breeding purposes and 

by a e:ompm.~iao:r1 ot ·the aeleet1on diff@renti.al to the stan<lard 

de--..r1ation of the population t'rom .which the .selaoted animals were 

chosen. 
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The records upon which tl1is study was made. are ,"f.r-om Dt11?00 
.. .?-/ I 

llne 5 of the awine breeding; project of tbf: Oklahoma Station and 

the Re5ional Sivine .Sreedin~ LaboI'atory,. The objectives of the 

Swine :t3reeding t.sJ:>01"lator::;7 and· the b1..-eodi11g and seleetion 1:rys·t.ema 

OI1att (lt:l4~H •. The pri;:na.ry ooje\',ilive of tbJ.s fittat1on is the 

impr.o;,~ement oi' Duroo .swine tbro ugh. a, .frf .stem. of imbreeding., 

selection and outoroosing • 

.Line 5~ the oubjeet or th1s study. was started :tn 1942 by 

a took pu1~ohazed frorn Cla.ronee Ii1ller 11 Alma.,. Kansas; Ira John:H.m.,

Pex·1•y ~ Iowa; :U.D. Yi::mng.11an~ Baxte~ Springs, KE\1.'lsaa; a.nd. t,he 

1'ollo1,'1.sd,., wh!oh ino .. re-nsed the inbreeding or the 11 tters to 

approxiflil'tely 22.5 per cent in tho spring of l94£i. · In 194:e an 

Since tbat time the line hQs been bred aa a closed herd:, 

and the ave.r1 .. ara in1.n~ecdin;_i; of the 11 ttcrs again r·eaehod 22 p~r 

!)een co.me deviatio.u f;;."om this plan a..g will be ·noted :tn the data 



' ':I 

19 

fo:t~ance 11saeoc(1.il '(,Sing n .r•mtU.fietl i'orm cr:t the tot'11ttlle p:-'f!sented 

by Lush n11d l.'!olln flt1"1:2J. Xna i11d:tv!,n1.al •s a.:~e, t:ri1a an~ ilOnfor-

The selection o.t boars nnd {61lts and t:he detei~x1ruatit>n. of 

. which sow~ to 1,0-tain ln tho b:Peedlng 1"!.9rd 1;ms 11.o't made w 1th a 

def:in'lte- 1ndox in wb1oh ef!Oh tlolnt <:ms weightad by lt:s relative 

!n::io;l?iarnco. The t~-Ql n:..110 !ng of' the. vm." ioua pointti fol" eaeh iu:1irn$.l 

mating- of 1n:f.:liv1(1Uctiliiwith1n the line. :E:."tcept!ons o,:tcut"J."ed when. an 

uru'alnti$d air~ ~~a3 introdne~d into the l!t1e 1n the sp141ng of 1948 

paetornaooe in the numhe;r-{3 o!' ·pi:sa fa1"t·~vad and stH~aned1 t.he weaning 

weit:ht or thfi 15.ttv:::rs, and the avsi .. age wo:anin,i; weight 9ce1•· r;d.g per 
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cores , and t e 1te s co posi ~ the total score · war obt ind 

for study. 

he number of pi gs fa.rro; e d and :1eaned, litter ,eight t 

eauing , n aver 1e .eaning e ght ~r pig por ll~er, e e used 

1~determ1n1n the sow ' po uot1v i ty and to eomp re t he amount of 

~ut m tic sel ction and otu l aeleot1on on gilts . All data on 

the pro' 1dti vi ty trn 1t a .for older s ONS ero djusted to a S ilt 

b sis with the correction figures presented by Lush and olln 

(1 42) . , 

Intra- season standard deviat ions ere c omput ed tor each t r it 

1n blch actual easurecenta e e us d 1n rriving at the 3election 
\ 

diff ent1al . Co parisons of the ael eetion d1fferent1 ls end 
' . I I 

13tanr a vi t1ons ere u ed to determine the sel ection intensity 

for aoh tr i t. 
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Pi?ESEUTATIOH 01" RESULTS 

Line 5 as st ted in 1942 hence tha first complete records 

of performance ere 1n the spring of 1943. The average number of 

so a farr in~ e ch se son is sbo n in Table I. Altbou the 

number of sos far~o· lne each season deviates oonsiderablely from 

the original plan of a ten so erd tne ave age 1s t1ll about 

seven and one- hnlf sows per season. The ave~age age of sos 

t rro ting eaoh season corr•es~ onds to the i:renerat1on 1nto=-val . 

Initially the average age as h1gh,ho ever~ as tbe project pro

ceeded the aver e a ge decre aed indicting mo e seve:reculling 

of older sows and the 1nc :r eaoed uso of gilts . This redw ed the 

gener tion interval and sp oded up th rate of t urn over in the 

breeding herd . 

he average inbreeding 1n the lino increased until in 1946 

hen some outcroases were 1ntorduced. Following tha introduction 

of the outside blood , the lin was bred aa a closed herd and the 

average inbreeding increased to 22· per eent in ths fall of 1947 

bich was the s average as t t previous to the outcross . The 

a eraQe 1nbreod1 of all litters in the ten season period 

10. 4 per cent . 

The e.ge of the ao baa a def1nlte e!tect upon the lltter pro

dmed. iiork by lletz~r et al. (1940} , Lush and olln (1942) , 

Nordskog et al . ( 1944) • and Ste war ( 1945) has ad ,,meed evidence 

that litter a1ze t f r o ing and weaning lmre sos 1th the a.g 

of the dam. A.lso the litters produced by gilts were 11g ter than 

those produced by older sow . Therefore t 1t m of productivity, 



number faro ed, numb r weaned,. and 56-day e.ght• ere all adjusted 

to a gilt (l year) age basis . The correcti on f 1urea as taken f'rom 

Lush and tolln (1942) are: 

Age of Sow 
Litter s i z 

Litt 56-oay weight 
Far.rowed eaned 

1 year old lts .o .o 0 
li year old sos -0. 5 ...o .. s -20 ;· ,. - 10% of litter wt . 
2 ye r old so s -1.s - 1 . 0 ff 

2i ear old o a - 1 . 5 -o.s rt 

he av r go e nin0 eight of each individual pig per litter . 

as obtained by a d1v1s1on of tho adjust 

by the adjust d number of ,1ga e ned. 

litter .eight t weaning 

Tbe averages over the ten season period for each item aside fi'to 

number of so s larro• ing e arrived at by using the actual nu .lber 

of litters farrowed 1n that sea on . This gives a bettor est t 

of th average performance ot th sos than 1ould be obtain d by 

giving eaoh season, equ 1 il'elght regardless of the number of .so s 

producing 1n that se t'!on. 

Over pario of years, and even from season to season~ 

env1romnental factors ill vary regardless of atte pta to hold them 

constant. T re are sever 1 ethods h1eh could b used to allow 

for these envi ronmental e fects, namely,. (1) aeeur te acords 0£ 

enviro ental conditions could be kept and tud ied ao as to determine 

corr ctions to be pnlied to the dat; (2} in certain experiment l 

designs, analysis of variance might b used to calculate n est1-

rr.:.at of environmental d1 fereno s due to season and year f n (S) 
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the experi ant could be so designed thnt any si le ol s1f1eat1on 

of rimenta1 animals a c parable - orded dat over a period 

of several seasons . According to the thir ethod the environmental 

effect tend to cancel out insofar as th y are random and occur in 

either direction. The latter ethod of overcoming temporary en

v1ronmen al effect is the one en rally follo ed in th1 · projeo.t 

It 111 be no ed in Table I that theee ls consider le fluctu

ation 1n the seasonal averages fr litter slze weaned and for ean

ing eight of the 11tt r,. wher as for litter size farro ed the 

eaaonal ave.rages are some hat con tant 1th very little variation. 

from the mean . These easonal variations in average litter size 

eaned and avexa ge litter we ning eight could be t 1buted to 

tem,orary environmental conditions 1oh affected tne youne pig 

and hicb existed only within the one sea on . Over a period of 

years the average ould be a mo true eatim te of the line's 

producin abi.11ty than any one season t s mea.nur·ements . Hence, the 

value a.7 p l.gs for litter size farrowed , 5 . 6 pigs for litter size 

e ned , and 159 . 3 pounds for litter weaning ieigbt oan be eonsider

e descriptive oft line 5 . 

In ny progr m of selection the amount of progress 1 influe ced 

by the n~111ber of offspring which have to be retained s herd re-

plae manta . Table II. ho· s the number of gilts and boars 11hich 

were selected fo the breeding rd. In every o se the animal 

select d one season entered the breeding he d one year lo.ter; that 

i, selected gilts farrowed in the sprinr, o.f 1943 entered tho breed• 

ing herd 1n tbe spring of 1944 with the1 fir.at litters. 

though th percent.age or g11ta selected each season varied 

conaiderablely. 18 per eent of the gilts weaned ere soved for 
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Table I Averages of the ~oduc lvity items, inbreeding, 
generation interv l, and number of sos farrowing 
by see.so • 

Sea o 

1943-S 

1943-F 

1944-S 

1944-F 

1945-S 

1945-F 

1946-S 

1946-F 

1947-S 

1947-.F 

verag 

Av. F 
of so 1 of al· Adjusted Averages 

per pigs umber Av. a season eane farro e .. 0 
pig 

7 2 .. 1 .ooo 8.3 5.1 158.4 30.8 

10 2 10 . 013 10.2 5.3 155.4 29. 

6 2.oa .175 8 .. 5 4.5 143.0 31.B 

7 1.14 .144 7 . 9 2.6 71.3 27.4 

5 l. 00 .226 7.6 4.3 102.3 19.2 

7 1 .. 07 ,.089 8 ,.5 6.1 155.l 25.G 

5 1.50 . 028 7.7 5 .1 131.2 25."1 

11 1 . 40 .065 9 .5 7 6 232.0 30.4 

10 1.35 .,154 9.0 7.3 206.2 28.4 

'),: 

-r--

6 1.33 .• 222 8 .. 4 5. 7 150.3 26.5 

.104 8 . 7 5 6 28 .. 0 

Adjusted to g11t basis s per data y Lush and olln 
(1942). 

umber of so s fnrro J.ng is a straight math matloa.l 
average. The other aver gea ere determined by weighting 
the sea on 1 avera e by number of sows farro ing that 
se son. 
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~b1e II. Percentages ot P1g:a eanad 7ihieh .fere R&t41nen tor 
Br ed1ns :P1.wposea 

Season <J1lts oars 

Bo •. oo.ned No. Saved Per cent No. weaned No.saved 

l94S Spring 20 2 10 .. 0 21 2 

Fall 2a 5 17.,9 28 2 

1944 Spl,'l!ng )6 5 51.5 15 l 

Fall 9 e 66.7 ll l 

1945 Sp.ring 10 0 0 0 10 0 * 
11 21 4",H' l.9 82 04HHt 

1946 Spring 14 5 00.1 14 l 

Fall. 45 3 6 ,/'l 42 l 

Total 163 18•4 161 8 

'~ 
Sel cted an unrel.nted boar, RL52:e 

Per 
Cent 

9.5 

1.1 

,.a 
9.l 

o .. o 

o .. o 
7,..1 

2.,4 

s.o 
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breding. Oompar1nu the numb r of gilt saved eaeh se son (T bl 

II) to the number of sos fa o ing one year l ter (Table I) 1t 

ill be noted tb t the gilt replacement percent ge varied from 

zero in the spring of 1946 to 100 per eent ln the spring of 1945. 

Theo erall avera ""' e eplace ent pero:enta~e 1as at> ut 60 per cent . 

Aeoord1ng to Dickerson and Hazel (1944) this peroentag or gilt 

replacements ls too lo to obta i n the maximum progress in eleo ion 

for produ tivity . 

The percentage of boars s ved 

corresponding percent e of gilts 

peot d under a breeding plan 0£ on 

as g ner 11 smaller th n the 

aved, but t h i _s to be ex

boar for each fie sows . Five 

per cent of the boars .... aned ere soleoted and used in the 11ne . 

n addition bo the oars pro oed iith1n the line two bosrs un

related to th line ere .introduced :l.nto th line in 1945. This 

percent ge of boars saved for breeding is some t larger t han th 

fi re given by Lush (1947, P• 147) as t .e average replacement 

equirem nt for bo .. s • Al thou the pe re .. ntage of bo rs s ved wa 

larger in this projec than ould have been necessary in a larger 

line, this large retention percenta<~e is to be ex ote i in this 

line ln which be breeding plan nut to use one boar for aah five 

80 s . 

The system of improvement by selection 1a perhaps the one mo ,t 

univers lly used, ho ever , the b eeder cannot sele t the gamete · 

he desires nor ean he interfere ith the random gene segregation 

nd recombination in the formation of zygotes . Consequently , the 

·eeder has very little choice other tan the selection of ome 

mo ypic lly de ir ble individuals and acceptance of their off• 

ln . The most u ·e ul means of easuring the intensity of 
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selection actually practiced is by a oomparison of the var g of 

the selected ani al an the ve e of the population from which 

the came . This difference is cormnonly refe red to s the select-

ion ~itter nt1 1 . 

In this study selection ifferonti 1 for ach item of produe-

tivit s ealcul ted each season on t e da s and on the sires s 

sho n in Table I I . ?h calculations rere de on d ta a j ted 

o a gilt ag basis by the method previousl presented . 

The t ..,ul tlon s 1rts with the sp"'ing of' 1944 due to the fact 

tha a pe1•formance record one year rlier than is ate is :..e-

quired ln the calcul tion of selection differentials on gi lt 

f rro in their first litter . 

A selection i1ferential on ams was determin d each season by 

th fomula ; 
+ M2 . 2 · 2 

l .. I4 ' 
2 

The varlou letters ve the followin~ desi t1on: 

l 

2 

D' 2 

--
--
--

umber of gilt litters .:t'arro ed this season . 

u ber of litters faro ed tbia seaoon by older 0 S with 
1 itte performance ix months before . 

Average for dnms of the gilts {weighted acoordl ng to th 
nu hr of. gilts from eacn so) farr ln this season, 
le s the aver ge :for all so a f r:ttowing all du 1ng tbe 
f rraving eaaon one year e rll r . 

• Aver e perfor ance lasts~ on of seleeted older sov - farr 1ng this season, less the ave ge performance of 
all sos farrowing lasts son. 

The uant1ty# n1 • i ct lly t e difference bet en the dam 

e ge of the o herd :u ing the r Qeleeted gilts end the 

rro 1ng se son when the g ilts '1 ore pr uced . Since this fi r 



Table III . Selection Differentials of Productivity (four items) in Inbred Li ne 5 . 

Season 

944• 3 

944• :F 

945- S 

945. p 

946• S 

946- F 

947-8 

947- F 

Av • .Fx 

of all 
pigs 

ea.ned 

.175 

.14 

22e 

.089 

. 028 

.oes 
,154 

.222 

29 

20 

21 

43 

28 

87 

75 

36 

v. Annual Selection* 

v. Annual Selection 

tandard deviation 

No . l'"'arrowed 
(pigs, 

litter) 

No. ,1eanf'd 
(p ig 

litter) 

.6 D f .6_ S ~ D I ~ s 

41.02 

- 0 .19 

,J0 . 05 

-0 .1 

,+0 .20 

.J0 .,09 

.f,2.00 

'41.45 

.. 0 .70 

f 0 . 48 

2.s 

.fO . 84 I .Jl,73 

- 2 . 33 I .f0 . 49 

- o . 73 l.f0 . 95 

... 1.51 141.ll 
4,1. 24 · ,fl.06 

- 0 .20 .fl.44 

.f0 . 2:3 1""2.46 
.J,o.os .J2. s1 

,J0.26 f,fl.64 

,f.0 . 51 

- 0.12 

.f,0 . 49 

.f,0 ,.5 

.J2.o 

, 57 

~0.43 

.. 0 .13 

fQ.56 

, .. 1 .10 

2 . 

A D 

-12~. 

1\ 

eaning 
t • . per pi'~ 

( pound.a 

.6. n f /j. s 

+23.4 1-1.72 1+1.20 

-11.2 - 0 . 06 -1.03 

.i o.3 fo.13 -1.e9 

2 .1 - 0 .04 .-2.55 

: .. 21 .0 -1.90 ,tl.88 

9 .7 

s.o 

~ 

1.98 f.fl. 73 

1.71 1-o.1e 
2.87 .. 0 .11 

0.2a 1+0,19 

.f;O .2:3 

73. o --
* woi;;zhted by number of piga weaned per a.ea.son . 

*'* Calculated as an intra- season standar d deviation of all litters 
produced within line 5 

ts 
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is obtained from the dam ' s performance; nest te of the gllt 1s 

prob ble perfor anee ability is obtained by dividing this figure 

by two . 

The quantity* D2~ is the differenea between the performanoe 0£ 

the selected old sows and the verage of all sos based on their 

perfomn nee eeo d l st sea on . Since this ael 0 ation is over 

six months p riod only,. it 1s multiplied by two to place both 

quan it1es , Di and ~, over an equal timo period of one year ., Thus 

the selection d1ff'erent1al figured foI' e oh e0,son is re lly on a 

ye ba i · .• By multiplying o eh quantity by the number of litters 

farro ed and dividin by the tot 1 number of litters produced, the 

difference i on n annual basis pe individual per season. 

The sire ' s selection for so-~ p oduetivity was determined by the 

formula: 

2 
tl S : ' 

in hioh each symbol bas the following designation: 

N1 • Number of pigs eaned .from one year old sires 

umber o:..· pigs ee.ned from one and one- half year old sir a . 

Aver ge ford ,s of one year old sire ( eighted by 
number of piss weaned 1 er sir'e) less average fo all aows 
· arroving during season hen one year old 1ras woi-e born. 

ver ge for dams of older sires ( eighted by number of pigs 
eaned by each sire) l ess the average f or dams of 11 sires 

of s 1. e a e group 1n use the season before (weighted by 
number of pig ,; eaned by ea.ch season) . Dam ' s records 
are all in the eason 11 n boars were born ._ 

Th boar •~ seleetion i b sed on his dam 1a reoo d • tborefore tho 

aver ge difference must be d1v1d d by t10 . as the boar reeeives onl 

on - h lf of h1a inheritanc e from his d m. For the older sires the 

quantity , s 2, must al3o be divided by to, since ire seleotion is 

"ln his· dam ' s record. However - tho selection of the older sires 1s 



the additional selection arter the selection practiced s x months 

earl er~ thu must ultipl1ed by to to place it on an annual 

basis e q,.:1valent to that of one year old sires . Conseauently 

ean be 

111 b e noted in Table III that the selection dii'ferenti 1 

for both d e and sires f luctuated consider bl y from season to 

season for numbers of pigs farro ed and for the verage e ing 

eight per 1g pe1 .. l i tter . The se aonal sele tion differentials on 

tb. numb of pigs eatl!:ld and t he 11tte eight at weaning i re 

almo t consistently positiv 1ndic tlng that perhap more attention 

s g1 ven to these points than to lltt r size f arro ed 01.. v rage 

an1np: i ght per p i g per litter in selecting the b eedin animals . 

Th aver ~, .... annual selection for tb bo rs nd oows is eight-

ad avert10 of the seasonal s leotion differential • These f1 e 

1nd1oate that the selection on the dams was at all ti es from about 

t o to almost fi~ times a intense as the arresponding selection 

on sires . 

The total seloot1on for any on:;; season. 1s an ar1thm · t1cal ver go 

or the dem• selection diffe ential and sire's selection differ

ential. The tot 1 selection being shown is th t of the average 

annual select ion 101! s arrived at by tbe fo.rmul ; 

total election a .~ 
2 

Tb nnu 1 selection differential 1nd1eates that on the average 

approxi tely 0 . 5 pi g pez• year increase as reached for in litter 

size fnrro d d 1 . l pig ~~r ear on size of lit er ie ned. There 

was oximetely a 25 pound increase selected for annually in tot 1 

litter eaning weight , while the annu 1 s lect1on different1•1 for 

verage canin wolght per p1"' 1n the litter as 0 . 23 pound • The 
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ount of thls elec ed ndv nta e which ould be trnn ltted is 

determined )'Y t h e he1•i t billty of each trait . 

An unselocted ponu atlon pos es3ea a certain ount of v riation 

Sll1ong he var ious 1nd'vi~uals . The range bet een the hi heat and 

lo est individual iL in senae a me sure of v riation, but not a 

very rel i ble one since it depend on only two ndl v·· iuals . 

ore reliable measu1• o variability 1o the standard d v at1on. , 

Hence ., th 1ntr - season standard eviation · as e nlculatea uaing 

th ori :J' inal measur-n-1 nts . The intra- season a t an1 a.rd deviat ion 

sued be .ause tn sel ec tion of ore ding an m ls 8 a OO!'l' 

individuals born itbln tbe same season or pl"odu~in·- lltte in the 

sam .:.e on. Aside from measu ... ln · the a r labi11 y of the population. 

the standard deviation can be used to determine the relat i ve intensity 

of the sel ect on d iffe ... entlal . The larger the sel~otion di 1'ferential 

in ! ' lation t o the st . ds d deviation the are intense tho s election 

For exam.pl , the selection dif f erentlal for litter eight at weaning 

as a1>p1 oximately 37 pe cent of the at ndard eviation. sine this 

pereent ge v lue and the table presented by Lu h ( 1947, p ,. 148) 1 t 

11 bo noted t 1a t thi seleation differenti l repres nts a selection 

intensity the eq lvalent of rullin~ the poo eat 20 per cent of th 

population on t e b a i of l.itter weight at "een1ng . ere this the 

only trait on bL;h a ..... l ction as p1•neticed the selection d ff r -

entl 1 could be eons1dered 11. but as number of 1te were 

selected for simultaneously. a reduced smount of s leotlon could be 

practiced for each individual tr it . 

In productivity tems there is likely o b e some automn io .ael eot-

ion in favor of lts from a e produotiv 'IS meraly bee use of 

the larger number of gilts available fo :.." selection.. It 1 of interest 
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to co pa1•e he al~to tic selection of -;i 1 t 

selection o these gilts t o determine if t 

th ·be net or aotu 1 

actual election was 

more effective th n auto t 1c sele t1on. This auto tic election 

1a the difference 1n th averag · of select d gi lts farro lng 1 s 

the ver ga of 11 gilts these son they ere fa. roe . e to tb 

ct t t gilts b ve not produced a litter on h1ch to obtain a pr-

for nee corcl, the d •s r cords m st be us d . Bene , 

Autom tic sel.ection : ave age litte size 01 d one year e rli r 
(weig' ted by number of pig . aned per litter} 
less the ver ,~e litter size of dam one year 
earl1e (weighted by number of litters 
f x·ro ed). 

Ab sis or c ,parison for tne t matic selection uld be the 

actual sel ct on on the ilta · icb is t he quantity, D1. as pr ... 

ented in the £0 ~ula fo1 determining so" pro uctivity . The ciiual 

o net al otion is he av rage litter size of drun per g ilt aved 

and produ~1ng a 11 er l sa th verage litter aiz of dam par 

litter rr ed 1n all litte one year ef ore• 

The values per son as determined by the above outlined motbod 

a a t bul ed in T le IV for e eh season. The ielghted aver ge for 

th entir period s arrived at y ult1 lying each seasonal per-

f o m nee b th numbe or gilts faro ng that se son. The differ-

ence column is net lection rn1nus auto. tic selection, or th 

increase 1n ount of actual s leetio as compar d to the random 

seleetio of gilts from those raised to w n1ng age. In those ease 

bare the actual or net aeloct1on 1s larger than tb utom t1o. select-

ion the fi es for ne . e l ection include those for aut tic select-

ion. herelore th positive dlfferonce values indicate ho uch the 

ctu 1 election aur, ssed utomatic sel -0t1on. 

There or no lts selectedin the spring of 1945, heno th 

blank r cord or tle spring of 1946. 

Un or any progr of liveJtock improvement by seleotion1 the 



Table IV., Oompartnon of A1.t1H;anatie 1and Actual Selection in 'l'h't"EH!l Tra.its of Bow l?rpduetivity 
in !nb1<>ed Llne 5 • Gilts O.nly . ., 

,. 

No. (,~:rwed N ... ed Wean:ln("!' 11e:t1,1}lt 0 f ¥i 1"':'t • . ' ~·~ t ... ,.(f .• 

,&.:l. pigs.·· { pound a) ,_ -
: 

,... 
Q 0 

. -

§ '"1"'1 0 g I a it) t: • M@ -.t £: . t~r.t eJ ~f:"{ ori l -o " 0 r1 
d ~t t"'f.j.;2 ,j::t ~M {;') M<w! -~ w?t (l) 
Q 

.p ~ 
' t \11..-t il1 4' ·~ '"·~ .(e .p f-1 iil'lO ~ .µ ti ,t,ll!. ; e ~ O+ii .p ;;s {l) E 4:,l (\,;I~ '*'O fl) ~ ~o § 0 © 

~ ~ ¢, .~ ri .p lj) (/} ·4-i 0) 
~ -~ ~~~ 

0 Ill ~4 t) "' () {j) ~ rl ~. (I) +# 0 "'4 ~ ,..., t:,.i (I 
~ Ch .. f 

.p n ..... J,;l 11:iql"'f a e) "Mt,) 0 fllf4 Q) 
~- ~ ...-1/ - :J. ,.1 ~ ffl ~-e tQ ~ ~ - '"'' 

l,,z:-Q'J A -

• 1944•$ a 40-•. 76 +1.02 .. 0.211 ,fl.86 ~1.02 40_.s4 .,f55.57 .f3l.08 .f.24.49 

, lfiii44•F ' 401,21 40.04 ,fO.l? +1.11 40-.65 .f0..-46 +Zfl.27 "12.00 . ,f8th67 

1945•$ Q ;;J0-.10 .f.0.48 1-0"38 .Jl.90 .Jl.48 ,f0.,42 .. 62.00 4'45.62 .fle.se 
.f,2.76 

I ·- . . 
'• 

l94$•F G ,fo .• 01 .JO~e2 _ ... o.as -l:i .. 43 "!i>0.67 .+67.,./2 ·;1a,,a2 -11.10 
'. 

1946•8 0 .... .... --· .... •• 1--- ---· . ... --
l94t•F• 8 -10.se .Jo.01 40 •. 55 ,f0.3'1 ,40.23 ,f0.14 ,f33.48 .f 4h67 ,t2a •. a1 

1947•$ 5 f2.40 fl.Ol .fl..39 42.ao .+l.83 ,f().,97 +12..so '4·46.4$ f26.l2 

l~47•F 3 o.o .. 0.52 .0,.52 .:fl.0.3 .J0.79 .J0.24 ,i32.33 ,421.ae f,f.4.47 
. ' 

. * Ave'f!ag;e 
.Jo .. ss 4-0.41 .JO.l? .Jl.61 ,Jl.35 40.ae .fo1.oo · f34.·oe 41e.94 

. ' 

·'* \"teiGI-i.t;ed. by number of gilts litters tar:r,01aed $1'-0h season. 
Ul 
(;-J 
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ion 

than: the of' 

Ufdn"", tho f' o:if•m.iila; 

Ml -... 
1\!,.-, -I.:,, -.. 
D1 -... 

:th:01··. fMo(2~) • M3 ,(2D3} ,f .... .._. ... ..,. 
-· 4 

~ D : ----JP.-.l-4-... -..... M ... 2_4_·· ·.-I\f ... ,3 ......... -.. -. -._ ....... -_-..,.-. ---

fll?Ogcny w,;:;ianed. by gi l.t:s .• 

Averace weight or• scori3 o.f 
ing t,o the m:uabcr of p:tgs 
0£ all lts f':t'om the .:Hur.1e 

e:i,lts farrowing ( ,ve:tgh tad accord• 
by e~i:.~h) 1 le.sB the ava;;,age 

fa:s•:r·owing a f)nson. 

.A.,..:e1"eJ::e woi.ght or 
and o.iie-:half :vear 
progeny 1!/oaned 

sc.01"t:1 o:f sows far•row:tng this season aa one 
old {we:Lr)it od f;i.r,.c.or•d t11e of 
oooh} <• less the average of all Gows whieh 



Table v. Average Seleotlon D1ffe1"'ential on Eaob Individual Trait per Season On A Year Basi 

ti) (I) 
t~ ~ 

CD-<rt o- Items Oomposing Total Score 
0. - () V) c~ 

'tJ Ill - w +' .... ..-I t:: 

e ~Q ~i'8 p. 01 - a I et, I'll ~ Cl) 'C1 Q) 

0 ~ Cj .p 'O ,-j ... .c:~ .µ..., ,.r..1 '0 ./.:> ,.....d~ ..µ ..... +> tO It) Q 

o:i ~ re, ::s 'd.t:d dO i.. 4' .c:: .,.., Q 
4' 0 .s '!"'f o E a ctt (t) C: <D +IJ ~ 

(J • co . .... 0 • tl/J ;:1 .p A. 0 ,-t ..-I f""f..--! ~.o 0 
Qj O ..... SWr-4"1""! 'O d ~H 

(I) 0 Ii: t.D C) 0. ~ 'M 0 o- oG d 0 Id 0 .;., . t: 0 .,..-r O 0 a:, .,..i ,0 Cl) 

rn ~ tQ si=- U) r.) 0. . E'-4 ....i G) 0. &E: Cl)~ Q. !"'"'000. ~Ol,QP, ~o a o. 
r"f e:- > t::- t40- 04-1"'4- crs •-

C, p.. H--
944- 8 l 29 lt0.15 .,.12.29 1.29 ..;0 . 28 .• 0 . 18 0 . 32 ~0.21 o.so 0 . 41 I o.o 
944- F . I 20 , .. 4 . 05 - 11.20 o . 77 ,f0 . 63 - 0 . 25 , 0.01 140.21 0.02 ..f0.15 .f,0.13 

945•S i 21 l.f.4.15 .f.13 , 70 3 , 24 .J0 . 55 +0. 83 ,l-0.46 
I 

o.44 0 . 47 ~.47 ~l.42 

945.,.p I 43 f.fQ.,95 ,I, 4 .35 3. 73 .J0.59 1.63 .J0.38 0 . , 1 0,29 45 . 67 

946-S I 28 l.f6 . 93 .f25 .25 6.17 .fl.42 o.es 4J..20 1.05 r-10 .. o.e7 
946-F I 87 l.f 4.90 +25.-20 4.79 -- -- .... -- -- __ r·l9 
947-S I 75 1,0.50 1' ;5 .75 ...... .... -- -- ... -- -- · 0 .04 I 

947- F I 36 l+S.05 l-lll.95 I -- I ·- I -- I -- I 
-- I -- I ... - f 0 . 53 

versge Annual 
election.* f 2 . 89 .fl2 . 95 t3.81 +o. 69 f0 . 42 f0 . 59 .f0. 49 ,f0 . 45 4).49 ..fl,68 

tang.irrd aev1at- I -
on 7 . 4 35.4 7.3 2 . 2 2 . 0 l.9 1.3 h.a h.1 le.4 

~election differ 
nt1a.l I 
tandard Dev!at ... 

.-4 I - 4 I .s I . 3 I .2 I .s I . 4 I .a I . 5 I .3 

on 

* We1ghted by the number of pi gs weaned per season . 
{H, Caloulo. ted as an intra-season standard deviation of all pigs produced \?ithin 

11.ne 5 . 

I CA en 
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fa1'1:->owed the season before· as oua ~vecu• olds (weighted 
aeaore11nr~ to the number ol' p:N>gan;r waan&d by each last 
season).-

:Sa."11G i',or t11u, yea:t' old sows !a.1,.:r,0-::,.,ing th1s .saa:aon compared 
't?Tlth the perfo1~umoe of' all aows ftiu~rtl!Ning a.a one a11tl one• 
hal.f ye9.r' old s.or.10 JJ.lst s~ason. 

T11e Q.v.antlty,, D)_, is tl::e selection diffo:rentia.l on gilts that 

we::. ... e f:.;n:-rowea on.o yea1.? earlier (se·leet1on ovi!tr a one ycnr pex<tod). 

:o2 and o3 reprv.:.rnent the s oleet! on p:r:•aoticed on S0\'18 ov~r a .six 
' raonth 9e1 .. iod; 1.e." it is the sela ction a<z,,antage ;z;.uinell by culling 

the sows tl::-at produceo. llttws in t1'.Y) ne1 .. d a.ix. months earlJ.e1."'• Dg 

nnd n3 are thus ind.ependent ot the o1 1 s oJ! p~·cvions aeasonth How

eve:i."',. Dg and Da must be r.1ult1plied by- two in oi-der to pl•oe them on 

ru1 eq_uivalent time baais (one year) a.s Di•' 
On· the s:trea,cateulat3.on of tbe eeleeti.,on d,ifferentials for eaeh 

im::iividu.al it~m on a. yea1? 'basis was faoil!toted by uae of the fotl>fflnla; 

"_ 111 s1 f »2 (2Sg) f ---
6.3 * ,,, ..... , 'I ·., so· 1····,,, . 

s • l . 

. ·.l Q. •\ .......... 

'Number' of ·;;ti"Of!}'f::rry weaned from one· and on.t.,,...hal:f y4t!ar old. 
~il"'t18tt· 

Ave1•age \teight o;c, saoi-e of 01.1e year old a:12es {weighted 
aecm"jdlnt'. to. the number of progeny weaned ·by eac'h) • less: 
the o.varage for sll b.oru• piga from the s.ame fai"'rowi:ng 
s~a.son,,. 

... Ava1--aze we:tn.;ht ox• sc,we of one and one ... ha.lf year old sirea 
•· (we.1gnted ao<H'>I'd.ing to the nmuber of p1,ogeny weaned by eaoh). 

less the a.vcrage fo:i-i all m.~es with litts11 s a .. s one yes::i? 
olds tne Sl'Hlaon ue£01'e {wei;;lit:ed aeeordlaf; to the numbeI' of 
p:r-ag en:f wenned by each last tH:iason.:)'. 

The v·alues obtained foJJ t:h.e one end .one•mlf year, old air.e~ are 

over a oix months poi'liiod• th.c3;1,~fore to place them on the .fian-~o ti.'l'tte 



mmioe~ of p1 .. cgeny- weaned by es.ch selected ail"e or seiected dara. 

The amount of total ael(,;;.otion px-actioed in ~1ach season 1e a 

obtained 'by subst1tut1ng in the formula; 

t.o-tal selection .~. - llD .JAS. 
2 

IJ.!hese total 

eelect:tona 81'6· tbe traluoa tabt:1lnted fo~ the various setason in ·the· 

main. body of Table v •. 
The practice .of sc·oring tor' 1tetils eomp.oeing the total score 

was abandoned in the fall of 1946 a:nd the pt"actice of sco!C'ing was 

abandoned 1n the spring; of 1947., hence the blank spt:aoee in the . 

body of ·the table . ., 

'lo obtain an idea of the average amount of selection pvacticed 

ea.oh aea:aon a wei~ted a.vex-o.se n.nnual sel:&e:t:ton wa.a deter&.i1ined f'fJr 

ea.ch 1tem., The procadlaWe used t1as the sa.,."le .aa dise.u«u1-ad oarliai-. . 

1n wh1eh too aeleotion differential fo1" each aeaeot1 was v1eighted 

by t:ue number Of p1gs VH3Emed... IJ?he ave~age anntuil selection 

d!f'fe1 .. ent!al t'Qt: Sa.day ,vei&1t and 154-•day 'tie!gh't ima &bout 3 

pound.a and 13 poun.a21., 11 es.pect:tve1y., There was a Jloa1t1ve eelecti-on 

d:lff'a'!iential. for all items vii th the exception of pe~centage: ·of 

1nb~.eedi,ng,., 'the ne.gative solcotion fo.r pe:rcent:age of inbreeding 

1ndimited that throughout. t:he EJxperiment tbe1,.e was a tendency to 

choose the le.as !nbre.d inrlividuw.a fo:r breeding st.tiek. 

The standard deviation 1s an e~timate of the variability of the 

populs.tion and can be used to d$term1ne the 1nte:nz1ty with rnttieh 

seleetion was practiced., 11ie i"l."'act1an. selection differential over 

the staudtu"d dertation,, (Te.bleV) shoWG:J equal seleet10:n 1n:tens1ty for-



line. 



DISCUSSION 

~ swine bl'-eeding program na originally set up at tha 

Ot::l.id:wme. ExperL~nt Stat ion for t~e imp1~0:vament; o:r 1)\u"® e,11ne was 

not f cr the 0peeif io piu.'*poaGi of studying a<2.lection. !he p~ogi .. am 

called for 1m:provome.nt 'bbl•ough a :;i;ystem or inbreeding and selection 

and outeroeaing when. it was thought that outoroasing would be ad• 

vantagous to the herd,.: lioweverJt ·tbe data eollectc0d arui the records 

:maintained ovo1~ the peri.oo ot -:irem~s J.end tltatneelvea to n detailed 

study of t;he intensit:Jr with whieh eelection bls b$en practiced on 

tl:.ie va1:-ioua U;ema o.f productlv:lty &"id 1nd1vidualit;,. 

'1le la;rgest portion ot" v~ia.tion in any one of the eh$.raeter .. 

ietios studied ics pI>oi;:iably due to on:v:t~mnental conditions both 

perm~ent and/or temporary-. t'he:t'efore, it would be advi::sble to 

oonside1" the somewbat incomplete no.tat10,i:1s o:n env1Ponment-al eon• 

. a.1tiona that ex:tsted tlw,cu~htout- the pe~iod covered by this .st1.u.iy., 

In tt~ sp~1ng of 1943 a few oases o.f swine pox app-~ed in the. 

herd. T-be swin~ ba,rdsman rela:t:e:s that dm*'!ng the year 1944 quit,e 

a bit o:r t~uble with navel 111 and enlm,..ger.'.1 joints oeeurred in the. 

herd" pa~t1oularly within some ot tb~ foundation stock of line 5.-. 

In the tpri~, of 1R45, dif fieult~ wit.h damp oorn 'tba t bad ~en 

l1satini; qs eneounte1,ea. In tbe fall of 194S an oothreak of hog 

ehole:1:"ta caused tine l.oa:a .of' about .ttn~ty-r1vo pigs and &dvorasly 

affected the growth ;r,at& of' the pigs that reeova1"ed. In the sp:r-in~ 

ot 1946 a notation was made that pt~.,._1,eaning :mortality rates were 

lc:iwe~ than in previous :-re.ars, but t:hat 1ih.E,~e we.a n high J?ate of 

1nflue:aza d'IJ't*i:n.l1; the month -of May,. 1?110 fall or 1946 antl spring of 

1947 notationa shO\V that a heavy worm infestation did exist within 



the .C\:ine herd ~ilthough a three yea1"' paat:1-.,1ro l"'Otatioo pl(in wi1s 

:t.n pr,act1ce. It v1ould he difficult tr; make an:-r e·orreot1ons 

fol" t Sf:Jason to afi:.u1on envi:i?onme.ntal oo:ndition:s, ?:rut it 

should be bo1"'ue in mind that thei:H: te.m;ul:t".a:x~y envlrolll,.~entnl changes 

~.n{l protu::tbly man:,· othei?a. or 1:1.nknown origin did have some effect 

on the dt'tta.. The sea80:t1-al enviro1rm1ental f'luet1:1ations tl:OT:ild have 

a del'ltii te af.t'eot upot1 avert.:1g0$ such aa theae esentad in ~able 

I#, tlut. thoir efteot:'$ on the· ae.le.etior,i di:ft'e1?0nt1als would be 

un1mpnx,,tan.t., ~r11e selection d.itfo2 .. £!mtiala a,i,e ealeulilted mi an. 1nt1~a ... 

. s(;ason basith Henee, any variation between seaso:na would not 

introduce an~r <Hn1siate.nt 1J1as in tha sGleet1on dit'fe1~entials. 9 . . . 

!h~ p1"'ogt>oa:.s whieh oan l>e made in a lives iH>ck breeding p:t•ogrmn,,. 

,·1b.e:t:>e .seleotion is the oh1ei' tool1 il:l determined the .r.n:m1ber of 

beret, the avsert:ige age of the dums p.roclueL.'flg of'fsp:r•.ing. tuttl the 

noeurae-y of selection t'Ol? eeono1j1:tcally 1rnportant fa.-itaita.:· The 

u:ve1 .. age age of pai,er:its p:r:'.'Oc1ue1ng of.ff1pring and the rmmlle:i:: of 

1ndividua.ls required fo1:~ repl!tef>..:i:nents tend to wo11k or pull against 

crich other. Uenoe., a aomElr1llnt dalieate balance must be e.otab11shed, 

and as s:uggezted. by J)icke:t"son and Hazel (1944} the ma..u~um ;re~a .. ly 

prog;i:;,ess in produetivtty by selection is. obta:tned. in a swine breed""" 

.rr;em~rutio11 inte1"'val., the average age .or :all da:m*s farrowing du1~ing 

one fH'Jason, rmuld x•t.u1ge bet·,1een 1.16 and 1.25 year·a~ 

Th1;.~1JQ;.hoi1t thls pPojeet au effo:P'l. been ma.do to !•educe the 

avera:'$f;1 t~ge of tho a.ows in lin~ :5 a..rid. thus shorten the gener•at1on 

interval.. F.t""om i:rtfiJle I it 'tv1ll l>e noted that ns the p:t"'Ojeet pro ... 
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to 



averages tor numbers oi' pigs· fs.111. .. ~1ed ru1d average wenm:tne:. weight 

per 1,ig p:a11 litte-r do not appear to ehanga. Whereas,. tho average 

number of ~lgs weaned ar1d tl:e 11 tte~ w0anlng 't'tisight appe:lr to 

iner·ease. 

farrow~d, it 1.,aa !ound that the:t""e wa:t:1 m dee1•;1,3a,s.e of 0.02 pigs per 

l1tte:t" per aeason.,_. or n decre!l..ae of 0.04 pigs p.er litter per year. 

The aimplll linear t'egre-ssion. coei'f:!e:tent for a.11~:t"nge weaning weight 

par pig pel:• 1i-t te:t" waa ..-o.2; indicating a deai-ease in ,rve!"age 
1, 

pig wel!Iht -per litte1'.l at ·ueo.ning of 0 . .,2 et a pound per season. 

lio1.vever .. , in studying the m .. 1mber -of pigs weaned: $:ttd. lltte:t1 v1eanit1g 

welu;ht peisit1ve li11etrr :c-egre:s:aion '\fa.11Jas: W·tn.--e obtained in both 

o&aes: - 1"02• n:tunbor .of plgs vfoaned, 40 .. :50 pigs; and fm,. 1.:tt.ter 

weaning w.ai§.ht,- .JG.7 po,.md.ft.. Tue pos1tiva regression ooef.t'1eien.ts 

was noted tbat an unuo-u:ally. low !'Hl'rto:rmar.t3e for nt:t.l'Jlber of pigs 

weaned pe:t: lit"tGr· oocurs:•ed :tn the tall o.f l.944.. Oon&e(!UP-ntly there 

reeo?ds., therefol'*'e it mlght be a.ssum~d that the lowe:r,.ed pe1"'i'o:m:11~nee 

1-..eeoi"'ds rot' the tall of 194'! wera largely dtM3 to .some W111sual 

an~b··omM?l:1.tal ef.1:"ecta.. It will be noted that the pex•f·ori:,anca 
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J?elatively- high, but .noto.tlorw indica.ted ·th8:t envil"on.mE-m'tal 

conditions in thesG S(%U3orrn Wf:1re, if anytll:lng, belovJ e.ve:t"age:1. 

Althour:h a 1•ound wor-m infesta:td.on of young p vis)J not in 

these seasons, the litter size, and li't.;'t;er weaning iivo ights in line 

5 were well above a veri).ge,. 

With tbese notations in mind the records were reanalysed omitting 

·tbs data fm.~ the fall of 1944. as it; was assumed that adverse en-

vlro.nmsntal com:J..i .. tions played a major role in prodLJC ing the unusually 

low pe:rformnnce. By omitting th0sc valties it was snticipated that 

the slop,:; of the regreesion line would be somewhat rech .. 1oed should 

this one season be of majm." im;,.Jortruu:rn •. Upon 1"ecalculating the 

reg:r·ession coefficient for number of pigs weaned., the value drop-

ped from ,J.0.30 to ,f.0 .. 27 which is not a ve1";J lar•ge decrease. There""' 

fore., the figure .J0.27 might be considered as i.~rgely genetic in 

nature., iodinating that as a result of selection a.bout o.27 

inc1~eaae pe1" season in size of litt;er weaned rms been b1°ought about. 

In like mam:101•,, ·I.he r•ec.alcule,ted regression ooefi'J.oient for lit'ter 

weaning we:l.ght show~d a drop f'l•ora ,f6 •. 7 to -f5.7, which is only about 

a.15 per cent decrease. For the l .. (uisons st.at above it seems 

likely that selection l~esult;ed in an increase of almost six (5 .. ;7) 

pounds per season in litter• weaning weight. The signif'ieance of 

those 1~egr•ess:'i.on values shall be ftn°thi;Jr b:r•ought out; in the 

discussion or tl1.e selection diffe:t"entials for items of product

ivity. 

·rhe most us ef'ul meaaure of the fr~periori 'ty of lncli viduala is 

the seleetlon differential. The size of' ·t;he selec·cion differential 

being determined by the number of individuals which must b0 saved 
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in llttei vreaning vieight. of 5.'7 pounds w1u,,e obtained.. 1£1hese 

:~e~Teas1on valu<,s are on a season basis, therefoJJe on a y:ear basis 

the, inc.reuse obm1rved would be 0.,54 11igs pe~? 1:ttter size fai•:.i.~ow~d 

:f:he var•ibilit;y of .~ pop'tllat1on is llH'lHJ.u.1ur~Hi in te-Jr•:ns of tbs 

standni-.d, dev1at:i:.011-. Also, the inten..>sity of the i:Jeleetion ditfe:r·• 



46 

diffei,ential for litter aize :f'arro od a 18 per eent of the 

standard dev1at1on; litt r size eaned~ 46 pe cent; and litter 

weaning weight • 37 per cent . 'l'hes e in tensi tie a indicate that t 

least t 1ce a much empha is 1n selection for productivity was 

g1v n to the number of pigs ieaned per litter an the litter 

ean1ng eight as to then ber of pigs farro ed per litter. 

In most seasons the actual or net selection differentials 

wer larger t n the automatic selection dif erent1els for the 

co respond1ng period , indicating that some addit1onal actual 

s lect1ve adv o.tage was obtaine over automatic selection. As a 

matter of fact , automatic selection accounted for the greater 

portion o the actual sel ction. On numb& of pigs .f'arr ed, 

automatic se1ection makes up about 71 per cent of th aotu 1 
,- -

superiority select ed for ; on numbe ane , 84 pe cent; and on 

the litter rnaning ei, t only 66 per c ent. Thea v luos can a1so 

be interpreted ,to mean that aotual selection resulted 1n n inore e 

in the selection differential of 29 pe c nt in numbe of pigs 

farro ed r l itter~ 16 per cent in number of pi eaned per 1 ~tte~, 

and 34 pe cent 1n the litter eaning eight ov r hat would have 

occur d under random sele~t1on of gilts from sal,eted par nt . 

The basi-0 terial u, on hieh selection orks 1s the individual-

1ty of the a.n1mal under cons1derat1on. It 1s realized that 

individual s lect1on i not pe :f'ectly accurate due to the lack of 

qua.n t e.tive m ,~ s of the environmental effects. the 1nnb111ty to 

d termln the a~tval genotype of an 1ndividual 1 and the 1nab111ty 

to mea ure the results of gene intera~tions and gene- environment 

interactio h1ch mot surely exist. Still• 1t 1a the individua1' 

phenotyp1c oonformation upon which a selection decision ust be 
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.made. Progrese in the !m.p:1?oven1ent of the Ol"Oed1ng value of an 

nn1:mal mu.st be mde :tnd1:NH!tly b:r seleeting directly ft::u.-. some 

«lorrelated varia'tf!.e based upon the phenot'!Jp1e perf.ormonoe. of each 

animal for s:1::nteral 'traits. 

study of the seve:t"al individtu:tl chsract.otiisties as. prest1nted 

in 'lable V in.diea.tes tl:iat on the average a. poaitive amount v,ras 

riaaebed for in each ti'ls.1t with the exeepti()n of inbreeding,. Upon 

cb.eelting the .reoo.rd.e it '.J~n.s noted that_ on tne average, animals 

selected to en.tet• the breeding herd we1~e h&tnr.iei~ at 56-days tu1d 

154-days t.1:1.an the ave:v~g:e or tlie pupulaticn frcur£ whieli tbe:y, cw:ne. 

The unusuallJ large average se1ect1on di.ffe.rential for all items 

in the 1946 spring .sE.iason 1a a re:.iult, or tbe i.r.rtroduotior1 of an· 

un1'"elated boa:z>, RL52# into tbe line :l.n tb.e q,ring of 1945; the 

RL52 boru.'1 c:u"'1ng the great~::r portiion of the piga weaned in the 

:s:r,r:1ng of 1948,. Likewise~ 1n the .ta11 o.f 1945 .fou~ g:tlts anJ one 

a.dditional boa:i? (Table II)• um.~elated to the l1no1 were selected 

to enter the breeding herd in the fall oi.' 1946,. oonaequently their 

superiority ie refleetad in tho seleotion differential for tlle 1946 

:f.a.ll s.,euon. 

A comparison: o:t the aeleotion di.?t'erentiala on tlle 1nd1vJ.dual 

items for- boars and sows is of lnter,eat,, 11or the most pru.. .. t 

aelcctio.n was more intense on the boai""s than on tho sow.a as 6ont1~1u,t; ... 

ed to tb.e ~election tor produotivity in which sow soieotion i:raa t.be 

gr-ea.teat-. ?b.e neleet1on dif'feil!'entials on boar.a and sow·s W&l"'S 

au.o,.:1t equ~l t-or 56,,,.day \Veight iu1d 154-day v,e:tgbt. llowffvei---,. t.here 

i.s a .st1;11k1,ng di.ffei-..ence when compar:i.nr.~; t.he d1fte~entials on tne 

seore.s* 1lhe bom'ls cont1.,.,lbut.ed 58 to- 98 per cent of the aelection 

dU.'feren·tial,a on tbe items making up tho total aoore. 



down to 21 cent 

th !l 



-
fo1~ in part beeaooe,!; .first, thaJ; in the sp:r.•.ing of 1945 all the 

hi@lly inb:1-.ed sows were culled. the lowest inbl"ed individual '.i:,eing 

retained to p1"oouce a lJ.tter si:tt months late:.t"; arid socond,. tl1at in 

the sp.rin.g and fall aeaS'ens or 1946 some :unrelatec:l stook •nas 

1ntro!l'uc-ed into tha herd (Table ll),., 

This .nagati.ve ael$ot1on for inbveedlng. is 8.i."lt1cipa,ted 1f 

inbreedill,Q:; ms a somewhat degrau:.tng ef:ree,t upon tho pherwtyp1c 



1. A. irtudy of tJ1e selection intensity practiced on inbred 1.ine 5 

of the Oklahoma Expe:i?itnent 3tat:ton or the Reglonal Swine 

Bt .. tied1ng Laboratory is presen·ted. 1'ha data includes records 

on 435 p1ga f.tulrowad in l74 l1tte:rs ove1'" the period from the 

spring ot 1943 through tbe fall of 194'1-. 

2.. An trvera.g·e. of' 18~4 per cent ot nll 51lts V1eaned and 5.0 per 

eent of all hoe.rs weaned were retained for replao.,-ments. •. 

s. ~e average a.ge of all sowa .tat>r011:in.g deore.aaed from 2.14 years · 

e.t tbe start of the projeet to l.3:5 years f"or the lfurt .season 

incl'tlded 1n this study;- the overall aver.age age (generation 

inte:1?vru.J -au 1.55 yeai,s. 

4.. T'.ne seaaon.al ~ verago size of litter .tarrowea and average 

weaning weight per pig :ps:r l:i:tt,e~ dld not ebange app-reeiably 

t.h:roug"bout the 1:1.rojeot,., E'.O\teYer,. a linear ·regre.ss1.on study 

conducted upon the two 1tema litter i1thte weaned and 11tte.r 

ti'ean:tng weia;ht as af'fec'ted oy season, disregap.t:ti.1'lg inbreeding• 

ytelded :a poeltive :r•e~ssion eoe.friaient ot 0+27 pi~s .t~ · 

size of litter weaned· and a +5.7 pound for 11.tter wea11ing weight. 

s., Ssleotion d1fte1"'&ntials of .fl.,lO- for 11 ttef' aiae we,aned and 

426.a:o for litter weaning wuignt as oom1:uare.-d to intra-season 

standard d.evintions of 2,.4 and 73,.0 in respective ov-der v1ere 

obtained. T'n-e ,selection for litte1-.. size. weaned and litter 

woon:tng weJ.ght was -the strongest among the items ot product-

1vitf• 

e. IJ?ln•oughm;it the project boor aelect1on fo11 item, of produet1'1ity 

was only about 18 par cent to 40 pet" cent as intonse as selection 

wnong the sows fol' co1•1•esponding it ems. 
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age 89 per cant nm:i.."*e :b1tonse tha.n G:ut:omatie a. eleettt1n on 

litter ~:L~e :fa1:•1"011ed, 16 een.t otl littr.itr size weaned., ,1:nd 

being placed on total score as ~lXG'rapl!fie<1 by a eom·fia:e:lson 

ot the QJ1ntuitl selection differential of i:,.a p,o1nta to tl1e 

sta.ndiu."d deviat:ton of 7,..3 pr,:,,inte~ 

boei•s than. oo tl':1e gilts:; tl!e aveJ; ... aEse anmial s eleet:ton 

d.i;f:Ce:t>entials for boat"";;;; wa.a e, t all th1es larger t.hr-n1 the 

0:01":.t"espohdi.ni:,l seleotioi:1 diffei'lont:tals 011 ~,ow.a. 

10. Tlle 1noreed.lng of' individual o to :27 .• s 

eent; the 1n~an of the en.ti::i."'e pig 1:JO!Jttlation ~vos 10.,,1, per 

cent with rt ,ste,nda.1•d de,v1a.t1011 of G.4.4,., Tho inbreed it:: 

the lim3 wsS' not eons1dered t::) tJe enough to s a:.1:?iously 

limit pl?og;~,ess by aeleetion .. 

1c1ade. T11a finding,:1 p.r(1s-0nted in thi:;:t 1:•13pct1.?t a2?e mG'lrely a 

.atucl:y u:f data 011 e. geleeted of' swine and az-e to ui:1ad 

only 1n 



select:toi1 VJ1t.hln. 
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