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INTRODUCTICHN

Animal breeding is a building process by which the livestock pro-
ducer constantly seeks to improve domestic animals. The three basic
tools available for bringing about genetic improvement are: inbreeding,
selection, and cutbreeding. Although these tools have been used by man
since the domestication of animals, the first constructive use of these
methods in a systematic breeding program was by Hobert Bakewell in im-
proving some of the native livestock of England. Fodern livestock
breeders are using these same practices to improve the present breeds
and to raise the productivity of commercial livestock.

The remarkable results achieved by the plant breeders through in-
breeding and crossing of inbred lines to improve the yield of corn seem
to justify investigations into the possibility of using similar methods
in swine production. Much work has been initiated in this direction
during recent years. The major projects in this field are being con-
ducted cooperatively by the Bureau of Animal Industry of the Department
of Agriculture and various state experiment stations through a Regional
Swine Breeding Laboratory with headquarters at Ames, Iowa,

Und form breeding lines are to be developed and their usefulness
tested under different breeding systems. Thus selection by lines, as
well as by individuals, will be possible. The breeder will then be
able to select superior breeding stock with greater accuracy. In both
the development and use of inbred lines, the roles of inbreeding and
crossbreeding will assume added importance.

The use of inbred lines and crosses of these lines may assume

increasing importance in animal production. Individual differences in



nearly all of the characteristics of economic importance in livestock
are not highly hereditary. In swine, only 18 per cent (Lush, 1943)

of the individual differences in economy of gain, and 1/3 to 1/5 of
the differences in rate of gain from birth to 6 months of age (8th.
Ann. Rpt. of Reg. Swine Br. Lab., 1946) were found to be hereditary.
m"mt of the differences between individuals were apparently due

to enviromment. Consequently, improvement by individual selection for
these traits would be slow. A single unfortunate selection of a sire—
one good phenotypically but poor genotypically—-could possible destroy
the progress of past generations of selection. If hereditary differ-
ences could be fixed through the development of inbred lines, the
possibility of selecting the wrong individuals for breeding stock would
be much reduced.

Many inbred lines will undoubtedly prove undesirable and will be
eliminated, but the good cnes can be highly inbred, thus making them
breed relatively true. The crossing of these inbred lines, especially
if they have been developed from widely unrelated parental stock, may
be expected to give a combination of desirable characters and the off-
spring of such crosses may be superior to the parental stock. Certain
crosses that "nick" well may show a high degree of hybrid vigor.

The combining ability of inbred lines may be very different, yet
this ability cannot be accurately predicted by the performance of the
line itself. Due to this great variation in the combining ability of
inbred lines, and since this phase is highly important in measuring
the genetic value of the line, an experiment was undertaken to gather
preliminary information on the combining ability of three of the inbred
lines of Duroc swine developed at Oklahoma A. and M. College.



REVIEW OF LITERATURE

General Effects of Inbreeding.

For centuries, the use of inbreeding in livestock production has
been the subject of much discussion. In general, livestock breeders
have tried to prevent close inbreeding, thinking that it would produce
progressive degeneration. They believed this to be exemplified by re-
duction in constitutional vigor, size, growth rate, economy of gain,
and lowered fertility. On the other hand, most of the present breeds
of livestock are the products of inbreeding of selected stock during
the formative years of their history. The first systematic breeding
of livestock began in the middle of the eighteenth century when R&bgrt
Bakewell demonstrated the use of inbreeding in improving Leicester sheep,
Shire horses, and Longhorn cattle. He made extensive use of inbreeding
to fix the type he desired. Much the same method was followed by many
of the early breeders during the development of the proseﬁt breeds of
livestock. |

The views of early livestock breeders such as Bakewell, Batch
and the Colling brothers were not universally accepted. Such biol&gista
as Darwin, Weisman, and Von Guita considered inbreeding as injurious
and thought it would produce abnormal individuals and progressive de-
generation. Many of thaga views have changed, and today plant and
animal geneticists consider inbreeding as a powerful tool in the improve-
ment of both plants and animals.

Since 1918-19, when Helen D. King published the results of her

experiments with inbred rats, much work has been done on the value of



inbresding, both in the laboratory and on the fars. Although the re-
sults of these experiments huve been variable, the same general effscis
are aspparent.

Zing reported that Albino rats which were inbred by twenty-flve
generations of full~sib matings were superior tc the non-inbred control
stosk in a1l of the measures of vigor studied, From this work, she
concluded thet Inbrooding wes not detrimentzl I esreful selection of
lirwes arl irdividuale were practiced.

In experirontal work with guinea pies by Wright {1922}, 1t was
founrl that after twenty genersbions of brother x sisber sabings, the
inbreds were, on the average, inferior to ths outbred contiol sheck in
21l of the measures of vigor. However, thers were a few inbred lines
that 4id not suffer any apprecleble degenerstion. Tomparison of the
inbred lines showed considerable variation in such factors as fertility,
growhh rate, and mortalliy. These zlements of vigor appeared to be in-
herited imdepandertly ¢f sach other, and each family becuxe characteriszed
by a ssrticular cosbinabion of traiis, ususlly involving etrength in
sole respects aud weaieess in others.

o a acsmon foundation, through continesd brolbier 2 sister metings
aocoupanled by carsiul scleection, Horris, Faluer, and Seansdy {1933)
developed two stralns of rats woich {(in the ninlbh genwration) differed
markedly in efficiency of food ntiilzation. Tae low-perforasnce line
wa3 forty per ceab lesss afficient and swore variable than the hizhly sf-
finienit lins, The Ieed remudrements of each iobred strain was more
unlfors than for the oubbred controls.

Flant bresdars have shown that inbred liases msy be develossd which
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exzell in g fow oharsctericiics. Jwddne (1930; statez that Inbred

llaes of corn save puon day windeh dirfer in thelr resizlance to
dissosu, fusect Injury, oold, drought, productivity, snd composition

of the planl wad grein. wewar, 3L ans been impossidls 1o coxbins

ey wa B s pagaesyd 3. o e -
il of the pood wredibs in one ez,

webere and Laberi (1900) dsbred U

®

P

sl dnbred Mines with inbreeding L.Ls.L.LlBié‘lt‘% rasging

yeors, deveroyin
from 51 to 82 per cent. .either egr welght nor growth rste appeared
o be affected by inbroediug. Ther: was no gencrsl decreuse in egg

production or furtdldity, bul there was u decresse in habchebility and
morbality. .

e

Gaton (1550, ik mis studies of irbreeding in rdeo, found thai on
Loe average ths outbied control mice were heavier than the inbred strains
both at weandng wnd 120 days of age. However, of the mine inbred strains
studied, two were aliwst egual Lo the average of the three cotrol lots,.
This study also demcusirabted Lhst there is a great variation among in-~
bred stesing, and bhst bthe gawe inbred line is not likely to be superior

in alil characteristics.

Inbresding in Swinae,

Of 211 thez ferw ardmalz, swioo are zzony the hest suited for in-
brasding ntudies hecausa of thelr bish prelifissey and relatively short
gonavation interval.

In 1919, Hays prosanbad 2 repori on the inbreeding prograz which
was conduetsd with Berkshirs hogs at the Delawsre station from 1908 to

1%18. ‘the birth weight of the pigs 414 nob sees to be affectad by the

inbreeding of the litters, but inbreeding did have a detrisental effect



on the pest-natal vrwuth rate, During the 300 fbllov1nr birth,

the average delly zain of the oubbreds was 550 nownd  per doy as

eonparsd 10 387 pound  per Azy for the inbreds.

n““\
'c.-v‘"

Loy repurhed oo the resulis of inbreading Berkehire swine

oo
2
'

\su

Hughes

by brether x slstor mabines for o poricd of oleven yeirs. o found, as

did Eing, thadl no decresse in the slie or vigor of the inbred individusl

resulls when enroful seleetion de practicsd,

.

In Sturksy reported s dy on inbresding Berkshire

Bl

a

ewine which inwolved 53 litiers ;ni 585 vips. . Thoy fourd no correlation
between the coefficient of inbreeding end birth weipht of the inbred
iigs, bul did find a correlation betuesn the weoning weight ond the de-

gree of inbreedlsg - thie grealer the lobresdi sailsr the weane

for the inbred

ing weight. The finel welpgihts wore alse
plgs.

Chservations on five renerntions of Jaros sulne uhkish wers isbred
by half-brothsr x helf-sistor ssbinge (54 1ittors fu Ell} vers rﬁgaki&d

N

checit lot of outkred pige was included in this study.

Tren "

by Oraft ilﬂ}l}.
The average rete of galn was sixioen per cent Ln favor of the outbred
group. The inbreds required T4 per cent more fesd Lo produce 100 poun
of gain then did bhe ouab‘u s thoss

ground and the aabhor coERents thut the lower resistoncs 10 disesse ond

> have oooganned Dor sose of the

internal parasites by the inbred pigs
differences.

sraft (1934 resarted the perforasnce of the Ilrbred asnd outbced plgs

farrowed abt lakons L. and ¥, Dollews during 1932-33. The inbreds wers

X

produced by two differert systens of

G li~ufutﬁﬁf % halfesialor,
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and wating sire to daughter. In ikls study, the pipgs were weighed at
vorious intervals up Lo 150 days of aus. ?héleutbwed Pilgs were heavier
at every age and the half-sib lnbreds wers heavier than the sire-
daughter group. Hesults from digestlion trials lor representalive pigs
of each group susgested that the outbreds wore more efficient in the
digestion of feed than were the Inbreds.

Yodgsun {1935) developed three highly irbred lines of Polund China
hogs by brother x sister matings for eight gensrations. These lines
were checked apaiust outbred stock £cr varisus mesgures of vigor. The
outbreds reached market welgnt of 208 pourkds in Lhree woeks less tinme,
but there was very little difference in the rate of gain for the first
sixteen weeks after birth. Ho ¢ofinite dats were secured regarding
elfficioncy of gain, but from the records of the pigs entered in the
hational Swine Hecord of Performance work st lnnesoba, 1t appeared that
the loss of vigor frow inbreeding as expressed in effiﬁiﬁncy cof gain
was slizht. DJose of the inbreds produced in this work were excellent
from a show shapdpointe |

In 1937, the Us 3. Uurcau of Anlmal Industry 3%&?&&& inbreeding six
lines of Poland China, six lires of Tamworth, said twé iiﬁﬁg of Chester
vhite swine, by full brother x sister matings. Sevar&l lines of the
inbreds werse discarded because of poor performance, but some wers cone
tinued for seven generations. In general, inbresding resulted in a
loas of wigor. The rate of growth decressed snd the feed resuiremsnt

per 100 pounds of gain inersased in the inbred lines,

fush and Sulbertson (1937) sterbad ar inbred "2rd of Poland China

swing for the gurpose of studying the effects of inbreoeding in a closad-



hewd braeding progran lo whleh Jour bowrs were ussd cuch breediug
333suii..  ASLOr Wwolwve yeurs, the gverases lubresdiog ocslliclent of
e berd was 154 per ceuib, with a range of 3 o 37 por cent. the
highly lubred individuals were suadise al weaning and palined slower
afber woaping. There was asorrelalion of =il betucon bne Intensity
ol invresding aad oue groweh rate to six munths of age.

2illhas opd Uradt {(1539) conducted an experiment with CJuroe hogs
o study the effects of contimaocus, bub rel ¥ owiid, irbresding in
swine. «atings of &py&UA&mﬁt“W' hali=-brother x hali-sisler were nade
for e [ut generaticas, aod en oubbred cantrol group was wainbalueda
At the end of elght generations, the aversge inbresding of the labred
ilines was 45,6 per cent. The iobred pigs in this study made smailer
vdaa;y gains then the ocutbred pilgs tharovughout the perled Tfrow birih to
market welght. Whe cifference tended Lo Incrsuss with age uniil the
pigs wore 180 days ol age, abt whioh tims the differance tended to de-
orease. she inbred pigs were pore usiform in whe awoundt of {ecd rée
guired per MU0 pounds of galw, bub on the aversze reguired 21 uore

pounds of feed per 100G pounds of galo than dis the uuub‘&ﬁﬁc

wars and obhers {1943) started an iabresdlng program with Polend

m:« 2

China swine in which no definite plsn of irbresding, such as brother x
sister was used, but rabthor the inbreeding was advanced as fast as possi-

ble without sacriiiein formance. They found that {or each incvsase

in inbreeding of one poer cent, bthe rabs of galn for msics decresssd

U35 pounds per dey, and Jor females, 0029 pounds per dzy. Hoth of

these vulues were stalistileally sigd Fieant.



Marits of Crossbred bHors:

e »
SO
el e

Grossbreeding for the production of market animals has been
practiced for many years, particularly with swine, and sheep, and to
a limited extent with beef cattle. &y this method, the brooder tekes
advantage of the bybrid vigor that {recuently resulis from the cross-
ing of distinet lipes and breeds.

The most extensive experimentzal work in this field has been with
swine. Hoberbts and Lisble (1925} conduected a double msting expsriment
which has besn the method used in soms of the later work. They mated
a Twrot sow to both a Poland Chine and a Turos bear during the ssme
heat period. From thls moting, ten pigs were farrowed, four crossbreds
and six purebreds. 4t six months of age, the four crossbrads averaged
235 pounds each, while the two purebreds still living averagod 185

o,

puounds earh. Uhile {his exoorizent 4id pot prove much in itself, &0
did introduce . an accurate meblhod of testing the hybrid viger produced in
breed ecrosses. Sy use of this pethod, environmentel variztion could be
reduced to a winimum.

Garroll and Roberts (1924-25-28), Shearsr (1920), and Lush, Shearer
and Culbertson {1939) conducted arxperisents in which luroc and Poland
China sows were double-mzted to bosrs of both breeds ia the saze heat
period. In these tests, the crossbreds were geuerally superior to the
purgbreds io both rate and efficiency of zain, although not sll of the
results were statistically significant.

Headley (1940) found ercssbred Durce x Foland Chine pigs to be
superior to purebreds for rate and efficiency of gein. Thess tests

were pade on pasture feeding trials. The crossbreds reguired 2857 pounds

of feed per 100 powwls of gein, as compared to 321 pounds of feed for the
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purebreds. The rate of galn was L.45 pounds ner day for the arcesbreds
- ard 1,30 pounds per day for thg purebrads, )

Zhaw and Hacdwan (19356} and Robison (1923} compursd varicus purew
breds with the first erossas of these bresds. The results indlcated
that the erossbreais held a slight 5dvaﬂﬁage oyer the yﬁ?ebreds for both
rate and efflclency of poine.

Ssrroll and Uoberts (1942) aummarizeﬁ the porformance of over |
50,000 erossbred and purebred hogs which ware Ingluded in numerous ex-
perimenty conducted by the United States Departuent of Agrieuliure,
ning shate gpriculbural eclieges, and experinment stations in six foreign
countries.

In thls wak, crosgbresding was considered beﬁﬁiiéial only when the
performance of the crossbred pips excelled that uf.bhé_begt@r of the two
parental strains in each of the siﬁ treits canaidgred, Thege sgix traits
werdr 1. nusber of plps farrowed per litter; 2. average welght per pig
at birth; 3. vigar‘af the pigs 28 shoun by thelir survival ebliliity: 4.
walght of the litters at weaning; 5. rate of gein, and 6. sconony of gain.
These workers found the crossbreds io be interediate to their two plaw-
rental strains in all items except survival ability and rate of gain.

In survival ability the crossbred pigs were just egual to the better pa-
rental strain by 006 pounds per day.

From thess resulis, Sarroll aualﬁﬂherts concluded that hybrid vigoer
cannct be expscted in crassbreeding, but that it is a gpradipg-up process
from the pourer to ihe bebter purebred,

Lush, Shearer and Culbertson (193%) susmariced thie results of many

of the important expericents in this field. They polat out that no one



oxperiment, especially where small musbers are involved, appesrs to
warrant any resl advantage in favor of eronshreeding. Yet, the major-
ity of experizentns indicate that sush an advantoare is probable.

Thesse workers conclude that the coablned welpht of zll the evidence
is an overwhelrning indication that erossbreading resulis in inereasssd
production., The crossbred plios tend to be sosswhat more vigorous and
thrifty than thelir parentsl stosk., Uenerally, they regquira lesz feed
par Y00 pounds of gain, while pubting on welight at a slightly faster
rate., Lush and his co-worksrs suphasisge thoat these are the results
that can be oxpected on the average, but they shwuld not be expoected 1o

happen in every csose.

Crossine of Inbred Lines,

Lid

tThe erossing of inbred lnes is widely ussd in plant prodaction,

but hag besn of litile iwmportsnce 1o livestork operationz ¢n the farme

sentizlly, It consists of muinbainding dstinct, widely divervent lines
of stoek and then crossing these linss to producs inproved vreseny for
elther markst or produstion.

In general, the eroassing of inbrod lines wroduces progeny that are
superior to the parerntal lises, but in order to zet a progeny asuperior

Lo geod outbred stock, earefully selected and testod lines nust be used.

In eorn sroduction, “allaee {1938) estimates that out of the bundreds of

thousands of inbred lines developad, only 40 4o 50 have heon really oute-

!

standing, Jenkins (1935) states that orosass hetweasn org

isinr inbred

1linag have insrszsed corn yields by 10 1o

»

ve the narental

strains. This insreas: . zeneration,

but near o

dmas productien kas becn profuced by orssaing tus unrelated



?i bybrids,

Anlwals do not lend themselves as well to ihe development of in-
bred lineg as do plants, In the first place, the suncess of hybrid
sorn breeding rests on the fael that,cmrn ean be sell-fertilied,
generation after generation. Swine eannot be sslf-fertilized at all
and would reaulre sleven pensrations of brother x sister matings to
attaln the sauws degree of inbraeding as four gensrations of self-
fertilization in plants. Also, inbred lines of animals cannot be maine
tained in as pure a fors as salfbfertili sation permits. The develop-
ment of an inbred line of animals is wmuch slower and scre rostly than
in plante. However, soue aﬂvantaga-$ay be obtained in erossing select-
ed imbred lines of animals and several expariments hove been conlucted
to deteraine hew muech hybrid vigor ﬁay be producad in crcssing inbred
lines, | |

Wright {1922) found that line cross gulnes pigafggre superiocr to
random bred stoek when.all of the items of vigor were copsidered, but
all weas&res‘af vigor were not affected to the saue degree. The mor-
tality hetweén.hirﬂh and weaninr was found to depend /% on the breed~
ing of tho ynuég; amd 1/h on the breeding of the ﬁgm{f In rate of gain
hetwoun hirtﬁ and weaning, the breedinp of the ﬁa&.aﬁh‘raunﬁ wara found
to be of about emqual importante. The line cross indiv;éuals wers 16
por cent more efficient than their parental lines. o

Saton (l?hl? found the phenomenon of haterosis Lo express ltself
in grouth rate when orossing inbred lines of guines pigs, but much of
this vigor is pot wanifested unlil the progeny ﬁppmachés maturity.

Of six crosses made, twoe were significantly larvger th;n Lhwt of the



heavier parental 1line, the other crossses belng approximstely egqual to
that of the heavier parental line.
Zaton (1941) reported work with isbred lines of wice. Yhen thase

lines were crosssed, ihe Fl litbers showed lumprovesent over both of the

parental lines in weaning weight snd 120-day weight. then an inbred

male was mated to randon bred stock, the fl irdividuals were not as

heavy at weandng snd 120 days as the sutbr@d stocks

Crossing Inbred Lines of &

The work with crossing inbred lines of swine has not progressed
to a point where definite generalizations cen be made. The resulis to
date indicate that possibly the breeder can make effective use of inbred
lines in speeding up inprovement in swine bresding. The Heglonal Swine
Breeding Labopratory has conducted various experimenis in an effort to
find more profitable ways to produce swine. Uhile many problems are as
yet unsolved; some tentative cbservations can be made. The 9th. Annual
Report of the Regional Swine Breeding Laboratory (1546) ststes that in-
breeding {as one would expest from the resulis with plunts and small
enimals) depressed functiomal characters. The vitality of the pigs and
productivity of the sows appear to be depressed sore thsn growth rate
and economy of goin of the plgs.

When inbred lines are crossed, the progeny are gensrally superior
to the parental lines, but performance of line cross pigs supericr to
that of pood cutbred stock can be expected only when selected and test~
ed inbred linss are used. Inbred lines developed from widely unrelated
stocks have produced more favorsble resuits when erosssd then lines

developed from relabed stock. Inbred lines developed from different



breeds have generally given more favorable results than those from the
same bresd. This ezohasliss the Iseb bhat lubred Lines should be pro-
duced from stock as nearly unrelaﬁeﬁ a¢ can be found wiihin 2 breed for
beat resulls in erossing lines of the same breed.

Some improvément nay be expected in the form of growth and vigor
from boperossing or the use ol good inbred boars on outbred sows of the
ame braed,

Prom the work of the Hegional Swine Breeding lLaboratory, it azppsars
that inbred lines, which heve inbreeding confficiecnts of 30 to 40 per
cent., differ in physiological charanters that are not evident in ihe
appearances of the animals.

Dickerson (1946) made a study of the hybrid vigor exhibited by
single erosses of inbred lines of Poland China Suwine. In this study,
eleven different inbred lines were used to produce 50 single eross
‘litters and 56 inbred litters. 4s found in most experimental work on
crossing breeds or lines within a bresd, there was a greater axpression
ef hyvrid viggr in viability than growth rate, although the two are
related in than’s > faster growing pigs ars more likely to survive,
Line eross pigs were very 1little beavier than inbreds at birth asd 21
days but exceeded the inbreds by 3.4 pounds per pig st 50 days of age
and by 25 pounds, or 21 per cent, at 104 days of aga;- Thare was no
expression of hybrid vizor in efficlency of gain for aithough the line
crose plos grew wore repidly, they required as wuch feed per 100 pounds
of gain as did the inbred pigs.

Vinters (1944 ) conducted an experiment to gain some prelisdnary

£

informstion on the coubining ability of inbred lines. The results of



this work indicate that out of the 13 crosses made, the progeny of 12

crosees wore cuperive Lo the avasrage of perentcel lines in the five
moaseres of performegee uscd., This performance wos wessured by figur-

ing the sdvantags in fertility, survival, rele of galn, ecunony of gelin,

pnd seers for boly conformation on a peresnkage busis. These {ive pere—

cornhbage values were then averaged te geb the ilndividealis seore.
Further coupsricons made in this study indlesbe thal line cross

iy af g&in-

pigs were superior te outbred plgs in bolh ra

-

Also, the crosses of inbrod Linss of differspt teewds wores sussyior to

Do 2

crosses of lines within ihe swmse breed for rate snd siflelency of gaine

» >,

Willhan (194) prescented the resulbs obiained [rowm erosalzg two

inbeed lines snd checlking the oo o of these Lne cross plgs with
crosghred pigs, as well es wiih their parental lices. The croosbred

e Pelend

3 s R P
ciog Anbeed Duros sows to an ioh

("’ "

Fifis WEre DTodUsOU BF iy

Thina boar. Lo bhe betier parental

line and ecrossbred ples Jor rate of galo., The averag “pain of
the line cress plgs froe weaning to siz wen waz 138 pounds per day

vebreds, asd 1.11

az sompared to 1.14 pounds for ths betber pareatal p

pournids per doy for the srossbred pigs. Thare was yo 440§

econuny of gains for these different lots, In anoliny leedis

»

the average daily gain of iine cross plgs were compared to the geins

made by outbred g}igs. The line cross pigs geined a quartsy of & pound
per head per day more then the outbred stock.

further work on the crossing of ipbred lines was reported by
Willham (1945). Two of the lines used in this experizent did not

"nick™ well, the progeny of the cross wers inferior to their parental
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lines. However, the crossos of otner Linvy did preduce uybrid vigor.

These aingle orooses of Idumes witalsn the sase hovd wers superior bo the
cross of two lines Irowm different brscds, but were inferior to the three-

&

way-oross of iines within bhe saze herd for rate of gain.

From this work, ii appears thset rlgid selsction wsust be practiced
in the developuernt of the inbred limess. Hask inbred llne sust possess
some gpecial mérits that will offset the loss of viger due to inbreed-
ing. For two iines Lo “alck” well they must be genstically different

5o that eash oue con conbribube gertoln desirable jooes to the lins

eross plgs thal oy be laching in the other line, 7This acheae of breeds

ing is not {ar diffsrcnt frow that of grossbrssdisg, the big difference

3

being that ldnes sroe iobred such faster ard Lo a highesr iﬁ??@é than that
practiced by the breeder of purebred livestoci.

“Yhatley (1946; suamarizod the perforaance of line 3 {one sf ihe

inbred lines

lines used in this sxperisent) in couparison with sither
and a line eross 1L x 3 for rate and efficieasy of paln. In s work,
line 3 was the fastesd galming of any of the groups aud was sucellsd
ondy by the L x 3 Line eross in éificiancy‘@f zadne  In comparing the
line eross I x 3 with & iine 1 topoross it was Jound th&t tiie rates of

gein were esgual, bal the foporose was sligntly more efficlent.

Intre~glire coaparisons velwsen inbred and line zross 11tub'§ by

=

Mekerson (L946) inddested: 1. Litter size doclined .2& i per Litber

at birth and .39 ¢

Foe B e m 3 Fa . A g g 5
154 days for geeh 10 por cent in-

resss in inbresding of the Jidter. 2. The inbresding of the litter

had no effest on pip ueights ab birth, bubt caused & de :liqa in welght

of 45 and .2 pounds respectively st 55 and 154

1 10 per
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cont rlse in lsbresding, and 3. The faster growing crosses required
Sust as much feed per pound of gain but tended to have slightly less
fat and more musenlar carcasses than the inbred lines. Apparently,
hybrid vipger stisulates early growth so that the plg resches 225

pounds at & slizhtly sarlier stage of the fattening periocd. The pro-
nounead hybrid vigor in viability apd lack of it in fesd utilisation
suggests that hybrid vigor consists of inersased activity and rate of
mebabolisn which reduces or delays fat deposition and offasets the lower
feed nost per unit of gain which would ctherwlse result from faster

gai fise



VIR PIOPET LN A Yn Yas TR
CRIZCTIVES OF (85 BEap

The primary objsctive of thile feeding experiment was to obtaln
some prelininary informstion on the combiming value of lines 3, 5, and
7 a8 to rate and efficiency of gadin, and to compare thelr performance
to outbred contrel stock and the parentsal lines.

Bight different breeding groups were represenied, consisting of
the three inbred lines (3, 5, and 7}, their three single crosses (3x5,
3x7, and 5x7), the line 3 topeross, and an outbred group.

In addition, some information was secured on the carcass value and

body conformaiion of the pigs on test.
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vhen the three lines used in this experivent were founded, it was
planned Lo use ten fegales and two males per line per generation. Howe
evar, death losses, fallure of cerdsin individesls to breed, snd other
diffieulties bave made it necassary Lo deviate fros time to tise fraﬁ

the general breeding plan.

| iins 3

Line 3 wes siavbed in 1938, The fourdation steok consisted of
eleven femcles and threo msles. Ten of the fomales were purchased from
the Vaasron herd locsted ot Hersan, Hebraska, and eﬁé bred gilt was
soleched from the Joe Pudens herd of Carroll, Iowa., The three foundo~
bion boars were the sires of four litters purchased in das from these
two herds. Sinece 1939, this line hos been bred ss a slosed herd.
turing the period from 1940 to 1942, the ilne wes split into two sube
iires, but these were later combinsd agedrn into stie ldne.

At present, this line hze an average Inbreeding coefficient of .24
to L25. Although ihe individusls are inclined to be plain snd coarse-
haired, Lbe growth rate of the pips snd the productivity of the sows
ars abuve average. fae type of this line is istersediate betwosn lines

5 ared 7.

The foundstion stoek of line 5 came from the herds of Tlarence

#iller, Alma, Heosasy Ira Johnson, Perry, Iows; H. 3. Youngmen, Baxter.
Springs, Ransasy nnd bthe Toxas Lxperiment “tation. in 1946, an out-

cross was made by sdding bresding sboek from the Js ward Stevenson herd
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of Greham, Hisscurdi, Sinee thab time, thls ldne has been bred asg a
closed herd and now has an sverags inbreeding coefficlent of .10,

In type, this Xine is the largest of the three'linas in this
experinent, the individuals being rather iong bodied and leggy, The

production of the sows is falrly good.

Line 7

In 1923, three sows and one boar froa the Oklancae f. and &
Coliege herd were placed on an inbreeding experisent. Thelr Joe-
seendants were bred by hali-brother x half-sister matings uniil 1338,
A% this tine, a mild outeross from the Dollege herd was introducad
to form line 1. From 1933 to 1945, this line was bred as a closed
herd. In 1943, several litter mates were purchased £ram ¥illard
Hlein of Jowa Falls, lowa, and were mated Lo each cther. Three boars
and one sow were selected from the offspring. These were crossed with
line 1 in 1945 to form line 7, which has been bred as a cliosed herd
since that time., The average inbrecding of this line is approaching

25, yper sent.



In the Fall of 1947, =ight pigs from each of thw elught bresding

¥ L faads é>
groups were placed on a feeding tesi. The gigs froa the ihres lines
snd the three singlse crogses were farrowed at the Uklahoss station.
Four oatbred plgs and four idne 3 toperess pigs wers ebtaived Irom the
Panhandle &, and d. College, Toodwell, Uklahosa. #a equal nusber from
gnch group werz cbtained from the Yesliern Uklahows Hospital, Fort

Supply, Jklahoma. Zach of the elght breesding groups was divided into
two lots of four plgs zach, meking sixteen lots in &ll. In order to
gliminate individusl litter effects as much as possible, an atiteupt was
made to have ab lesst four litters represented in each group. How-
ever, not enough litters of neszr equal age were available to make this
poasibls im the line 3 and line eross 3x7 groups. The pigs sslacted
from each litter were those nearest the average weaunlng welight of thab
iitter,

The feeding pons used in this experiment were identiesl in design.

%

They censisted of & 5' x 8 houss with a booyd floor, aud an adioining

&% x 30" conerete flogved pen. The pens faeced ihe south and Lhe front
of the sheds wsre opened on warm, sunny dsys.

411 lots wers fed identical ratlions consisting of seli-fed free-
ehoice ration of ground yellow corn and a pretein supplesent composed

of 30 per cent alfalfs leafl meal, 30 per cent mesi @ bone seraps, 20

pei cent cottonseed meal, and 20 per eent sorybeon oiluesl, In addition,
gach lot had access to & sail-sengenese sulfate mixture, fed in an open

trough. {Considerable wastape of the sinersl zmixture sceurred in the

)
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epen troughs expossd Lo westher snd hense ne veceord was kept of the

ampunt used. Vater was supplied to 21l lots in avteasatis waterers.

£11 pigzs were placed in thelr lobe amd started on the test ration

at, laasi ene week befvre Lhe besl slarted. During this time they were
breated for worms with sodium-flouride snd sprayed with iduse-suliur to
control mange., During ithe courss of the experiment, the plgs were
sprayed several additional times for mange. bach 1ot wis started on
test when thie average welght of each pig in the lot was as close to 50

pounds as possible. Throughout the experiment, esch plg was weighed

at 28 day intervals and removed fron the test . he welghed between
218 and 23Z vounds and as close to 225 pounds as possiele. At the iime
he was removed from the testy, each pig was secorsd for boly conformation.
Five reprssentative pigs Trom cach breeding group were selected to
use for carcass studiss. These pigs wers slaughtered the day alter they

were wilghed out and thelr carcasses scored according to thelr cubout

vaiud.



DESCHRIPTION OF DATA

Table I shows the preweaning performance records of all the line
3, 5, and 7 litters and their respective single crosses that were farrow-
ed in the experiment station herd during the fall of 1947. All of the
liqo and line cm; pigs used in this feeding test were selected from
these litters. The outbred and line 3 topcross plgs were selscted from
other herds and equivalent data are not available on them.

The number of litters represented is small and consequently no defi-
nite conclusions can be made from these data, but general observations
may be made., The average size of the inbred litters farrowed was .8 of a
pig larger than the average of the line cross litters. At weaning, the
line cross litters were on the average .6 of a pig larger then the inbred
litters.

At birth, the average weight of the line and line cross litters were
almost identical, but the imdividual pig average was .16 of a pound more
for line cross pigs. liowever, at 56 days of age, the line cross litters
were 30 pounds heavier than the inbred litters. This difference was due
partly to the larger number of pigs per litter at weaning and partly to
the heavier weight of the individual pigs.

Line 3 was superior to lines 5 and 7 for number of pigs weaned,
average weight per pig at weaning, and total litter weight at weaning.
Although line 7 was superior in performance to either line 3 or 5 in rate
and efﬁcimcylortg&in during the feeding test, it was inferior to both

B 8

i g el
3 and 5 in preweaning performance.
Line cross 5x7 litters were larger and heavier at weaning than the
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obier two line crosses, although t*by sppeared to be inferior to these
two crosses in the fecding test. However, the pre-weaniug periormance
of the line cross lltters is probably & poor indicabtion of hybrid vigor
in the plgs, since litler welghis ot wesalag are larvgely & meazure of

the damta perforaanse 26 2 brood sow rabtisr than a weasy

]

ing sbllity «f the individual pipgs.

fable 2 gives the feed lot perforaance of the plgs op test in rate
and efficiency of geine lg could be expected irom the work reported in

the 9th Annual Heport of the Heglunal Swipe Brecding Laborstory, the
inbred pigs wers inferior Lo the cutbred groups for bolbh rate and efficien-
cy of gain. ‘The inbrods required 412 pounds of feed per » 10U pounds of
gain as compared to 392 pounds of feed per 100 pounds goin {or the out-

red lots. In rate of gain, the culbreds gained 150 poundsg per day as
compared to l.35 pounds per dsy for the inbreds,

w1 this experiment, the average qf all the linc crousses was supsrior

to %ﬁé outbreds in rate of gain, bub inferior in efficlency of galn. The
average daily gain of all the line cross plgs was 1l.53 g;unﬁs per day as
compsred be L.50 pounds for the culbred stock, but the line 2ross plas
required &4 pounds more iged per 100 peounds galrn than tbe outbreds. How-
ever, the best line cross (3x5; excae&ai the sutbreds by 10 of a pound
per dey in dally gain and required 4 pounds less feed por 100 pounds gain
than the cutbreds. Yhe Lopeross plgs gaimed .07 pound vore per day and
consumed 5 pounds less feed per 100 pounds of gain then the outbred lot;
indicating that therc was a silight increase in vigor of the offspring from

inkred boars sebted to unrelzted ocutbrad souws.

Lines 3 and % were slower geining and less efficient than the line



TABLE IIL.

FRED LOT PERFOLY

o QF FIGS ON THSTH

Brzeding lMNo. of ko. of Litters Ave Daily

Protein Supp. Total Peed foat Per

Corn per
Group Pigs Represented Gains 100 1h, Per 100 1bs, Per 100 1be. 180 Lbe,
Goin Gain Gain Gain
{1bs.) (ips.) (b} {ibs.) _{dollara)
3 8 3 1.28 571 53 bk o 19.98.
5 8 5 1.31 361 56 17 19,65
7 S & 146 249 45 2% 18457
3x5 g 4 1.60 328 50 388 18,27
3x7 8 2 1.54 341 52 393 18,52
5x7 & 4 1.46 360 hd 408 1743
3 Topeross & 4 1.57 331 56 387 18.22
Cutbred 8 [ 1.50 340 52 392 1547
ave of 411 ' C 1,46 348 53 4,01 ig.89
% {ne line 5 gilt was removed when she weighted 173 lbs. because of a hernia. 4s the facilaties used in

this test were needed for other work, biree piygs wers rewvved before they reached the 225 jounl welghts,
They imcluded two line 3 pigs that weighed 201 and 185 pounds and ciit line cross 3x7 plgs thel welsghed

U0 pounds.

Feed Frices

Jorn ‘
Alfalfa Leal ifleal

50% lleat and Done Scraps

Soybean U1l Meal
Cottonseesd DAl HMeal

321t acd FniQ;, not chargsd

3 2465 per bushel

49970 per ton
125,00 per ton '

Y.L per ton : 3
100,00 per ton
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crosses or outbreds, but line 7 was nearly as efficient as any of the
other groups.

The line cross 3x5 was superior to the other crosses, but was not
superior to the line 3 topecross. The line cross 5x7 was intermediate
between its parental lines in both rate and efficiency of gain.

While line 3 was the inferior line in individual performance, it
was the superior line in combining ability. The line cross 3x5 and the
line 3 topeross were the two best groups in the test, and the 3x7 cross
was exceeded only slightly by the outbred group.

Figure 1 illustrates graphically the rate and efficiency of gain
of the eight breeding groups. In this study, tﬁere was a correlation
of -,95 between rate of gain and amount of feed required per 100 pounds
gain., Line cross 3x5 and line 3 topcross were the two most rapid gaining
lots, as well as the most efficient. In contrast, lines 3 and 5 were the
two slowest gaining lots and also the least efficient.

The growth curves for the different line crosses and topcross pigs
are shown in comparison with their parental lines in figures 2, 3, 4,
and 5. The difference in rate of gain tended to increase as the feeding
period progressed, and would probably have been greater at the 112th. day
of the feeding period (Winters, 1947, stales that the heritability of the
rate of gain increases as the feeding period progresses), but since many
of the pigs weighed out before they were on feed four 28-day periods it
was impossible to show the 112 day differences.

The line cross 3x5 and the topcross pigs were superior to the best
parental line. These differences increased as the time on test advanced.

The line cross 3x7 was approximately equal to the better parental line.
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The 5x7 eross was intermediate teo its perental lines and pave ver;
L&

s

little indiestion of hybrid vigor in rate of zain.

< e >

worid vigor are given in the lite

‘.ja

rature

ooy

Two diflerent wmeosures o7
referriag to crossbresiing hogs. One bzlief is that for a cross to demon-
sirate hwhold vigor,; the perforeance of the crossbreds must exesll the
performance of the vetter of the two parental straing. ‘The cther measure,
the one generally used bvoday, ls thai hybrid vigor is expressed whenever

thie crosshreds or 1ine crosses are better than ithe average of the two

parentel lines. ‘The data were studied according Lo boibh viewpoints al-
though it is believed tiws the lalter interpretation of hybrid viger,

i.¢. the difference Lelween the crossbreds asd the average of thelr
parenis, has a socunder geneblec besis.

The line cross 3x5 gave the @reatest expression ol hybrid vigor for
both rate and effﬁa;eﬁ ¥ ol gain, showing an incresse of 24 per cent for

rate of gain over Lhe average oi the parental lines (Tavle 3). The line

3 topeross and line 3x/ also poussessed hybrid vigor, an zdded indication

c"?'

that line 5 contsined the best combining possibilitiue.  The expression

of bybrid visor wes higher for rate ol gain bhon for eflieisncy of pain.
This can be expected as the litereture indicates thal rate of gain hss a
higher heritabllity Lhan efficiency of gair.

The line eross 5%7 gave very Litile indication of hybrid vigor. Vhen
compared with the babter parental line it chowed no advanlage in rate of
gain and actusliy wis inferior Lo the bebter parcsntal llne in effieciency
of gain.

The average leed reuulrewents of each ot and for each breeding group

is shown in Table 4, together with the analysis of variance for feed
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TABLE V

WA LI e n 1y AT PN ey TN
OF THE FIGR UM TEST (&z&-ﬁ.;-.)

Breeding froup

3 Oube
5 ki 5x7 Topeross  bred

.
m,
2

1024-5 lu 9-’4- 10; lil+7 1-77
1.72 1.51 1.5 .52 145
1.62 1.92 140 1.27 1.16
1.71 1a02 1.02 L.54 1.61

®

£ 4 A

Lot 1 Oy

Co G A W

[y

1.8 1.36

&
el el e el o o o

1 1. 228 1.60
Lo&y7T  Le50 27 1.37 Lold 1.72 106
:1.,; j ls”l QJ? 1095 é{.st)\ '1-02:/} 1"{}(}
1.306 1.3s 70 N W X 130 130 1.83

®
&3
[
e
L
A
e
ad
L4
é':t
O~

Average L.28 1.50 1,54 Lot 1.57 1,50

Source of Variance doLs GaBe H3,

7 . 7020 L10B9
£ 33 1093

.5539
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recuirenents. This table shows that, although there was a gemcral
tendency for the line c¢ross pigs to show & lowse fezed requirement per
unit of gain than the inbred pips, the difference bstueen the groups
was not gignificant.

The average daily gein of each pig included in the feeding test,
and the average daily gain of each breeding group, is shown in Table 5,
While the line crosses did show an édvantage over the inbred lines and
outbred stock and differencses between the groups arc indicated, the
differences were not signilicant.

Table & shows the scores given to the live pigs on thelr body
conformation st the tioe they were weipghed out. Table 7 shows the car-
cass index values of representative pigs of each breeding group. The
live hog scorss werse compubed by means of a score card, in which the
total possible points each pig could receive was 100. Hach of the follow-
ing itess in the seore card was given a wmaximum value of § points:
general appearance, finish, quality, drsssing perecent, fore quarters,
gides, back, leoin, runp and hams. The bead and neck were allowed five
points as were the legs. Differences between the brecding groups were
not siguificant,

Garcass scores were computed by use of the formula presented by
Dickerson {1946) in which the carcass is given an index score according
to the cut-out value. BDifferconces betwsen the brecding groups in careass
indexes were statistically significant. The oubtbred group of pigs
yielded the highest carcass index while the line 3 pigs were the lowest.

There was a very low negative correlation betwszen the live animal

score values and the carcass indexes, indicating that the best pigs on
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Zreeding Sroup

_ 3 b
3 5 7 3x5 3% 5x7  Topoross  bred
Lot 1 66 & s &9 81 70 ob 78
Ol & 3 77 i3 73 76 79
75 75 7L 82 73 75 75 75
75 07 o7 75 72 o 75 77
Lot 2 76 84 70 63 73 a3 76 61
77 Th 69 76 73 80 76 76
b8 81 77 79 & 76 82 20
78 74 223 75 &5 75 73 85

Average 72.6  Thy 733 Th.5 Thal 759 75.6 76y

in 1ine eross 3x7 was igjured and could not be scored so his
3 repiaced according to Snedecork(L6) missing plot technicue.

ANALISTE OF

S EPLIR 3y LU A e
2P PIGS ON T

"'*O'LII‘(!U Cf "u;'.' ‘lnfa :GS' 1‘3.51
Total b2 31,9154

Lota 15 413.54 27.60
Lines 7 IR 13.53
Lots “ithin Lines 8 319.25 39.91
Pigs in the Same Lot {(error) i 1,501.50 31.9
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Breeding Groups L3.56 L. 22
Figs within breeding {error) 5G T 232




fool did not necessarily produce the best carcasses. The line 3 topeross
and the 5x7 line cross pigs illustrate this differsnce very well. UVhile
these twe groups were sxecelled only by the cutbred pigs in score on foot,
they in turn excelled only the line 3 pigs in the carcass index. The
line cross 3x5 pigs possessed the second wmost desirsble carcasses but
ranked fourth in live score.

However, the oubbred group was the best lol inm both live gcores and
garcass index. Line 3 was the most undesirable in both itews.

The line ercss pigs were supericr (o the inbreds for body conformation,
having an average score of 74.8 as compared to 73.4 for the inbreds. The
topcross plgs were superior to both the inbred and line cross pigs, but
were‘not as good =25 the outbred stock. |

The line cross plgs were slightly superiocr to boih the inbreds and
-tspcross plgs in the carcass index, but again were not as good as the
cutbred lot,

Table 8§ gives the degree of hybrid vigor shown oy the line cross and
topeross pips for score and carcass index. Generally, the croasses show a
slight improvement over thelr parental lines in scores, bul are not as
good &s the cutbred pigs. The percentage of hybrid vigor expressed in
carcass index was very low. The 3x5 end 3x7 line crosses were slightly
superior to their pareatal lines, but the other two breeding groups were
not as good as the average of thelr parental lines,

This table indicates that from the standpoint cof iive scores and
carecass values, very little hybrid vigor was obtained in the crossing of

lines.



TABLE VIII,
HYBRID VIGOR EXHIBITED BY LINE CROS3 AND TOPCROSS pIGS IN THE CARCASS INDEX ARD LIVE HOG SCORE

CARSASS INDEX

Breeding AV, iv. Score of % Advantage Ava Jcore of % Advantage

Group Seore the Two Diff.,  Owver Av, Of Better piff. Over Better
_ _Parental Lines Parental Lines Parental Line . _Parental Line
3x5 él»é 59.85 1.75 2,92 60.2 Loky 2.32
33:? 00.5 5908 07@ lol? v‘f}g,l 03 050
517 60-0 60.15 o 115 - .25 6@.2 - 12 o 533
3 Tepaross 59.8 51.2 “lody - «23 62.9 <341 1. 53
LIVE HOG SCORS
Bresding Av, 4v. Score of » % Advantage Av, Score of # Advantage
Group fcore the Two Diff. Over Av, OF Better Diff,  Over Detter
, farental iines Parental Lines Parental Line Parental Line
33{5 7&'5 73‘5 l.o 1.36 'fh.l; Ql .10
3x7 Th o1 72495 1.05 1.54 733 o8 .09
537 75'9 73!65 2025 BOGS 7&:,0-!(- 105 2.01
3 Topeross 5.6 heb 1.1 L6 VERA ~- o8 -1.05
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It aust be realized that the data presented in this study sre taken
from a lisited number of individuals ugi rapresents only one sesason's
resuits, hence no definite conclusions can be advanced. However, some
tentative observations may be clted.

.

in general, inbreeding of the lilter sppesrs to bring about degenersa-~

)

a

tion of the post-natal elenents of vigor measured in this study bul does
not produce sny harmful effects during the intra-uterine peried. The
size and welght of the irbred Litters were scual to, or better than, the
line eroes Litters. This is in accordance with the findings of Stewart
{1945) and Vinters (1945) that the inbreeding of the litter does not
cause any detrizental effect on the sise of litters farrowed, and Codbey
and Starkey's {1932) suatemeﬁt that the welpght of the litter at farrowing
time is not affected by its dinbreeding.

However, st weaning, the line cross litters were .0 of a pig larger
than the inbred littersy the percentage of survival <f plgs up to weaning
was 70 for the line cross litters and 59 for L}e inbred litters. This
coincides with the [indings of iskerson (l?hé) that the irbreeding of
the litter had a detrimental effect on the v ¥ of the pigs. The

ling cross 1@ inbreds at

weaning time, Since btobel J1itbsr welight at weaning is 5 couwblination of
the sise of the littmr and the weight of each individual pig, both of
which exhibited hyhrid vigor in thig study, bthere was more of & proncunced

st

advanbare for total iitter welght than for either of ite cowmponents. The
(a0 -~ -

line cross litters in this study aversged 30 pounds heavicr al weaning



than the inbreds. This is in keeping with the results of Dickerson

-
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at weaning tine, 3.4 pounds move par pig at ﬁu u&jﬁ, and a total litter

e O N W L S -t SO S S AR S
welght advanbage of 53 pounds at 536 days.

both as to roate spd eXficlensy of saln.

gainiag with an avera

1.5C pounds per day for the outbred control sie
- 20 pounds more fesd per 100 pounds of galn than

is the sawe trend as wus found by Uraft (1931,

Thg

¢ dolly pain of 1.35 po

The inbred plgs alse demonsirated some inferiord

2 Lnbred

Viliham and Craft (1939), and Uinters (1943,

while these differences in theuselves are
eant, the combined fincinps of these d4il
sant.

the inbred pigs ou the average wers

feed lot,

sLower

unels por day as compered to

huwhdﬁ leze desirsble as to

individual conformatlon snd carcass valua. The maln roasson for this
progressive degenerstion in merit of lnbreds is explained by Lush (1945)
when he states that inbreeding allows mors palrs of g Lo become howmo-
sygous and lowers the awount ol beterosygosis in the 1 na, Sinee this

uneovers many recesslve genes which would cother

their dominant allelss, and because recessives go

T

sirable effects than dominants, there 1s

the average werit and performsnce of the

uswally sone degeneration 1o

’

wise remsin concealed by

wrally have loss dee

2

inbred stock,.

There appears to be a diidfersnce in Ll

by the different lines; soms Llinss beolng

inferior in others. in this study, liue

Iy
Wil

dte possessed

orior in cerizin respects and

superior o the other linss



in both rate and effieciency of galn, but was inferior to the other lines
in preweaning performance. assuaing that total litter weight at weaning
is only slightly heritable (.074k by Winters, 1947) this difference in
weaning weight could largely be attributed to the pilking ability of the
sows. 7This combination of poor milking ability and rapid and efficient
rate of gain in line 7 would support the theory advanced‘by Fickerson
(1947} and Dickerson and Grimes (1947) that the same genes which cause
rapid and economdcal gains in swine alse czuse poor milking ability in
the females. This sawe tendeney is noted ih line 3 which was the superi-
or line in prewcaning performance, but was inferior to the other lines
in the feeding test.

This would indicate that lines differ in their desirable characters
and that maximom performance can be secured only through Jjudicious cross-
ing of different strains. For example, sows of a line tust ars superior
for milking abllity could be mated to boars of & line which are superior
for rate and efficlency of galn. However, the nusber of reciprocal
crosses rade ih‘this study are not suffliclent to warrant drawing con-
clusions on such matings. |

The crossing of the inbred lines in this study produced progeny which
were betber than the average of the two parsntal lines; but the crosses
were not su?erior to the outbred control stock in evéfy respect. The
greatest expression of hybrid vigor was in rate and efficiency of gain,
tvo items which were very closely associated, haviﬁg a correlation of $.95.
hile the increase in neither of these iteuws was of stabistical signifi-
ecance, it does indicaie & trend in favor of the line croess and toperess

pips. However, consideration should be given to the fact that the outbred



and topeross plgs were not subject to the same environmental conditions
as the line and line cross pigs prior to the feeding test. Comparisons
esn be mede between line and line eross or between outbred and toperosg
Pigs on an equal basis.

‘The average daily gain of the line cross plegs was C3 of a pound
per dey grester than the outbred group, while the iine 3 topoross was
fG? of & pound per day greater than the outbreds. The line cross 3x3%,
the most rapid zaining group im this study, gained .10 of a pound more
per day than the ontbreds. This increascd rete of gain is in heeping
with the trends cbiained in a stidy of linre crosses by Winters (1944)
in which he found @ .12 pound per day advantage of the line cross pigs
ovef the outbred stock. However, lines 5 and 7 4id not cuzbine well,
as shown by the rate of gain of the 5x7 cross which was inferior to the

outbred stock. This eress was Just egual to its better parental line

LY

for rate of gain and was Iintermediate to its parsnbal lines for efficien~
ey of gaine

This difference in combining ability of lines agroes with roports
by Winters (1944) and "illhem (1945) in which certein line crosses did
‘net rick® well, but other crosses did produce projgeny which expressed
hybrid vigor im the forsm of inereased rate of gaine it alse agrees with
the Gth, Annual Heport of the feglomal Swing Dresding Laboratory which

goncluded, from a sumary of the work conducted at the various stations,

it

thot the crosses of inbred lines generelly produces a progeny saperior.

o

to the parentsl iinez, but the performance supoerior to good non-inbred
stock can be expected only when carefully selected and tested lines are

used. Thus, it zppears that rigid zelection of lines must be practiced
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befors hybrid vigor can be expscted in crossing the lines.

reguired 20 pounds lese feed psr 100 nounds of

Ths line cross

gain than the inbreds, but required §, pounds wore feed per 100 pounds of
galn than the outbred pigs. The toperouss vigs and the bebtter line cross

(3x5} were somewhet wore efficlient than the ocutbred group, while the
poorer line crosmses were inferior teo the oubbred pigs. This szell in-

decrease

croase In efficlency by two crosses and shoul an

in the obther two crosses would indiecsts little hybrid vigor can be

expected in the form of efficlency of grin unless gelected linss are used.

5392
Fag

. P o tuw . Y . . y
subghanbiated by the work of ilehkovson (1546}, Vinters (19047,

foin
£

and Yillhes (L944), in which they state that no apprec
in economy of geln con

in carea N F Al

sicn of hybrid vigor by the erosces (Table &). Althoust
imdividuals did average .8 point higheor than their inbrsd parentsl lines,

in carcass scores, they were inferior 4o the outbred stock by 2.2 points

iz of the

The topeross (dgs were alnost

i this respect, having a score ¢

average of 59.9 for ths inbreds,.

B0 Y- RPOY i 'b%am
goores ol 0e

was 1ittle variation in the avs

3
&
o
=
&
.

inbred lines. (nly o7 of a point difference axistsd bebwsen line 5, which

2

wag the highest, and linc 3, which was the lowest, ln carcass scores.

There was a graater varlation in the seares of the line crozs plgs
thap among the inbred lines, a differenee of 1.0 points between the

s, and line cross Sx7 vhlch wes the lowest.

perforned w91l in the othor three measures



1.7

of merit was below aversge in carcass soore - only .3 of s point sbove

15‘4

n bthe sbudy,

o

line 3 wideh was {he lowest sooring line
fhe Mive scores of the pigs on test (Tabls §) shww that the outbrad

group wes the superior iol in conformation, with line cross 5x7 and the
topeross pigs (Lwo lobs that did not score well in the carcuss indexes)
alse rating high in body conformation.

The line cross pigy were mcuewhal superior to their inbred parental
lines with an average gsecore of 74.8 o compsred Lo 73.4 for the inbreds,.
This indicates & swall expression of hybrid vigor for live scores.

In this study, there wes a correlation of -.U% for live score and
carcass values, wilch agrees with Helmrieh and Hoth {(1930) who found that

in comparing the percentage of cuts with the grade of the esareass, that

the percontege of rouph belly, fst back, and fst trimsings based on car-

caszs welght incressed as the grades of hogs improved, while ths percentage
of lean cubs, hew shoulder, and loin decresssd as the grades of hogs

L

increszed. This also sgrees with "41lmen and Erider (1943) that the thick=

ncle

ness of the backfat is not curr@latpq to the aj
and the lean portion of the hanm. » 50, the work oi Faobt (19 f} empha-
az the finish of the live &nlldl ifi-
hmmb;Wimil,gir reasas, while the

CYr28IEG .

There was no corvelation betueen rate of 4

Thiz is in slight dissgresnent “i th the find

thot the genetic superiority i crowth rate from we

welght was sigrdiiecspily correlated with thicker backi

yigld of fat, bubt with »saller yleld of lean at 225 pounds. This



would mesan that selection for rate of galn would zlso be indires
selection for fatter carcasses.

The results would Indiczte thst sone progress in rote and efficien-
¢y of gein could be atialned by the erossing of inbred lines, bubt that
the degree of increase would depend on the performance and combining
ability of the lines used. CSome lines will not combine well, aod thus
will nol show much imgrovesent in crosses. In this study, line 3 was
the superior line in coubining ability, preducing the two best breeding

groups in this test {5x5 and line 3 toperess). Ik contrast, the lines

5 and 7 did not coubine well with each other and did not produce addi-

tional vigor.

ey

In addition, it appears that line crosses used here produced sone
inereasc in carecass guality and indlviduality over that of the inbred
lines, bult did not produce a carcass which was as good as the non-inbred

stock.
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4 feuding teet was condusted to gzain preiiminaxy‘infarmatien on
the coubining ability of lines 3, 5, snd 7. Sixty-foar plzs wers
included in the tesit, sonsisting of eight pigs from esch inbred
line, eight of each single erose, 8ilsht of the lime 3 topeross,
snd eight outbred pigs which served as a conbtrol lot.

The inbred stuek showsd a general ﬂeyenerat;aﬁ in the neasures of
vipor studied in this test.

There wes variation in the performsnce of ihe llnes, The lines
which worse superior in proweaning parfagmanﬁa‘w@ré-nat as efficient
in the fzedlot performance.

The average of all the line sross ples was superior Lo the inbred
plgs in rate and efficiency of g=in, live hog scures und carcass
index, bub was superior te the oubbrod stoex only for rate of gain.
Howsver, the best line cross zod the topeross were superler to the

outbreds for both rube apd efficiency of | e toperoas and

putbred plgs are cagpafablﬁ, but conpasrisons of line crosses with
outbred and toperose plgs may be guestionsble beecsuse the topeross
and cutbred stock were not ralssd under the sass environmental
ponditions as the line crosses priov Lo bhe feeding test.

iine 3 was found to be the best lime for coubining ability of the
three ldnes tested. The line érﬁas 3x% and the line 3 topcross
wers the t«a supsrier groszes of the expsriment, with the 3x7

guparicr to the 5x7 cross.-
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10.

Line 28 5 and 7 414 not combine well in this test. The line eross

¥
K

~
[#)

%

wags inferieor fo the othor crosses and ocutbrads in rate and

2 o

efficiency of gein and carcess index. However, in live hog acore,

L3

was exeelled onily by the ocutbreds.

beta
o

2

There was ¢ correlation of =.95 between lot ave:x

i1 oand asmount of fesd required per 100 pounds of gain.
There was an insignifiecant corrvelation of ~.0Y bebusen live animal

p3

in this study, there wss no correlation betwoen rate of gain and

ndex.

[N

CArcass

It must be realized that theze teanbative conclusions are drawn from

E)

limited data and that most of the differsuces bslwoen breeding groups

b,

were not statistiesliy sipoificant. TPurther work will have to be

one before any delinile conciuslons can be made,

£
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