
University of Tennessee, Knoxville University of Tennessee, Knoxville 

TRACE: Tennessee Research and Creative TRACE: Tennessee Research and Creative 

Exchange Exchange 

Masters Theses Graduate School 

3-1959 

Performance of straightbred and crossbred swine Performance of straightbred and crossbred swine 

James Booker Nance Jr. 

Follow this and additional works at: https://trace.tennessee.edu/utk_gradthes 

Recommended Citation Recommended Citation 
Nance, James Booker Jr., "Performance of straightbred and crossbred swine. " Master's Thesis, University 
of Tennessee, 1959. 
https://trace.tennessee.edu/utk_gradthes/8858 

This Thesis is brought to you for free and open access by the Graduate School at TRACE: Tennessee Research and 
Creative Exchange. It has been accepted for inclusion in Masters Theses by an authorized administrator of TRACE: 
Tennessee Research and Creative Exchange. For more information, please contact trace@utk.edu. 

https://trace.tennessee.edu/
https://trace.tennessee.edu/
https://trace.tennessee.edu/utk_gradthes
https://trace.tennessee.edu/utk-grad
https://trace.tennessee.edu/utk_gradthes?utm_source=trace.tennessee.edu%2Futk_gradthes%2F8858&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:trace@utk.edu


To the Graduate Council: 

I am submitting herewith a thesis written by James Booker Nance Jr. entitled "Performance of 

straightbred and crossbred swine." I have examined the final electronic copy of this thesis for 

form and content and recommend that it be accepted in partial fulfillment of the requirements 

for the degree of Master of Science, with a major in Animal Husbandry. 

Harold J. Smith, Major Professor 

We have read this thesis and recommend its acceptance: 

C. S. Hobbs, R. G. Spitze 

Accepted for the Council: 

Carolyn R. Hodges 

Vice Provost and Dean of the Graduate School 

(Original signatures are on file with official student records.) 



March 16, 19$9 

fo tht Oradaata Coonollt 

I tta aubadtting herewith a thesis written by Janes Booker Hanea, 
Jr. entitled "Perforraanoe of Straightbred and Crossbred Swine." I 
reoonuawid that it be accepted for nine quarter hours of credit in 
partial fulfillment of the requirenwite for the degree of Master of 
Science, with a major in Animal Husbandry. 

lltajor ProfMSOT 

L 

We have read this thesis 
and recommend its aeceptaneet 

Accepted for the Councili 

ean chool 

. 



vmossmctof mnmrnmm am 

A THESIS 

Submitted to 
Th« Qraduat* Council 

of 

Tho Univorolty of Tennooaeo 
in 

Partial FulfillRwit of tho Raqoiromenta 
for tho dograe of 
Maator of Seieneo 

by 

Bookar Nanea, jr« 

March 19$9 



 

 

 
 
 

 

 

 

r. • ' r ■. 

. • - ■ : V ■' 'k] ' . '4 A ,■ ' c '/. i', ' . ygy 

'■ ^ :' / ■ ^ 

ACKNOWLEDG^MT 

fh« «athor vishes to express his sincere appreeistlon to Dr. R. J. 
Snith for his paM.ent guidance in helping to conduct this study and for 
his technical assistance in preparing the eanuscript. An expression of 
indebtedness is also »ade to Dr. Smith for his counsel during other phases 
of the author^ gri^ate study. 

The helpful suggestiona and comments of Dr. C. S. Hbbbs ttid Dr. R. 
0. Spitze in editing the marmscript is gratefully acknowledged. 

Acknowledgement is also made to Mr. R. P. Moorman, Jr. for his 
inralurtjle contribution in collecting mueh of the material for this study. 

Jaaes Booker Manee, Jr. 

? '■ ■ ■•A* ~viW ' 

■■ " 'A*V' 

■ * 
' ^ 

\ " •*. 
" •: Vi • 

'-'"7 . ' 
V • 

• : . j 

■ -vn-'-vj. ;V-:v'- <'4 . '•■' ,. :Vvv-; '- , ^ • 

.• 

7-

,v. • 

.. . 

■ 
452461 ■, . 

->* 

'7^ 

A. , '- ' 

; . . -V 

L - ir ' • 



 

 

TABLE OF CONTENTS 

CHAPTER page 

I. INTHODUCTICffl X 

II. LITERATURE REVIEW 3 

III. PROCSDURE lU 

IV. RESULTS AND DISCUSSION glj 

V. SUMMARY AND CONCLUSIONS 29 

BIBLIO(ffiAPHI 32 

APPENDIX 38 

■" ■: ' -V V '■ " r ■ 

■- e'; - . 

V..'Vf \• ' • '- '■ '• ''■ '■ ■ i ' "v ■ 

■ ■ ' ••: -..iJ) -•■ -.St---: 



�

 

� � 

 

 

LIST OF TABLES 

TABLE 

I. P«rforiHane« of Straightbz'odo and Crossbrsdsf Aims 

Plantation, Spring X9$6 •• • • • • ••»•••••••• 39 

II* Porforaanco of Straightbreda and Croaabrada, Aaaa 

Plantation, Fall 1956 •.• • • 

III. Parforaance of Straightbrada and Croaabrada, Anea 

Plantation, Sfolng 1957 Ul 

IT* Parforaanea of Straightbrada and Croaabrada, Aaea 

Plantation, Fall 1957 kh 

T« Intra-Saaaon and Ago of Da» Waighted Airarage 

Parforaanea of Straightbreda and Croaabrada, 

Anaa Plantation, Spring and Fall, 1956 and 1957.• • * • W 

TI. Intra-Saaaon and Ago of Dam Weighted Ayaraga 

Differaneaa Batwaan Croaabrada and Straightbreda 

and Paroantaga Adrantaga of Croaabrada, Anaa 

Plantation, Spring and Fall, 1956 and 3^57 ..• • * •. 51 

Til. Average Parforaanea of Straightbrada, Anaa 

Plantation, Si»ring and Fall, 1956 and 1957 5U 

-; : f"' f : 

i -'i- . 
/.♦. •- ^ -T-

•X • f. 

• -v:"1 

. 'j '''i'r'- .y'v 

'.'>:A ' 



CHAPTER I 

luTsouacnoH 

Th« twiiM prodae«r has arallabla aavaral breading syatema that eaa 

be used In inproTlng the perfornaaaa of his herd* laprovad parformanee umj 

be attaliwd through an expression of hatarosis^ or hybrid rigor* Riwaroua 

axparimnts have indicated that hatarosis uaaally results froa the mating 

of genetically divergent aninals^ with resultant offspring maaifasting tha 

heterosis through larger litters» greater viability, faster gains and in 

creased desirability of carcass* 

A breading system widely used in obtaining sormi degree of heterosis 

is 8trai^threading, or the mating of \mrelated animals within a breed* 

More reliable systems aret (1) lineerossing, the erossing of inbred liXMS 

within a breedi (2) crossbreeding, the erossing of different breeds) mad 

(3) lineerossbreeding, the erossing of inbred lines between breeds* 

The practicality of the v^cus systems will depend upon the sisa 

of operation, availability of breading stock and the knowledge of the 

breeder cwicemlng the qrateiut* The develepswnt of inbred lines reqioirae 

a workable knowledge of genetics as well as considerable time, testing 

arfd expense* This system, therefore, is largely prohibitive for the svarsge 

breeder* The spplieation of crcwsbrMding, bowavar, is not as exacting or 

costly «id is used rather extmaively by awlne pro(faieera* 

In order to obtein maximum hybrid vigor from crosabreading, it ia 

important to utilize breeds which will complement each other moat favorably) 

that is, breads whose cross-offspring will exhibit a favorable eoobination 

of daairable traita of each parent breed. 
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Althoufj^ e3q)erlnental voxk at other etetlone has been mxtmair* In 

regard to the study of performance traits of some stralghtbred and cross* 

bred siiine« little has been conducted under Tennessee conditions* The 

perforacnce of eoqperitaenteL animals has raried betwem stations due to 

differences in gwoetic make-up of parental gAmala and dlfferaiioes in 

enTironnent. Also limited data is STaiiable for the perforsumee of some 

breeds in crosses* 

Performance traits of hogs which are especially important to market 

hog producers are litter sise at birth and marlMt weighty pig and litt«r 

weight at market, feed efficiency, average dally gain, coat per 100 pounds 

of gain and carcass guality md desirability* These traits are iaqportant 

since ttuy determine the ac1»ial pounds of pork which can be msrketed* es 

well as indiesting the cost and efficiency of production end the quality 

of tbs iflToduct* 

The obJectlTes of this study wars (1) to cmapare certain psrformanee 

traits of hogs produesd by two breeding systems, strai^tbreeding sad eross-

breeding, end (2) to compare the relative performance of straightbrede end 

of variotts crosses* 

V; f'.' N.." ^ 



CHAPm II 

LXTEaiTORE REVIBtf 

H«tero8is Is tauch sought-after In snine breeding since the degree 

of heterozygosity exerts a Mjor influence on the important performance 

characters (Dlckerson, 1952} Bnglmd and Wlntersi 1953)• There is little 

disagreement in the literature concerning the fact that hybrid rigor is 

most re«iily obtained by mating animals which are genetieally dirvgent 

(Winters et 19U14} Stewart and Comstock, 19U8} Sierk and WinterSf 

1951b} Durham et 1952} md craft, 1953)• 

The genetic awehaalsm responsible for heteroais is by no means 

clearly defined, although it can reasonably be Msumed to be doe to a 

suppression of unfarorablo recesaires (Sierk and Winters, 1951b)* Craft 

(1958) presented a more detailed explanation in which hybrid rigor, and 

also the depressing effects of Inbreeding, is explained in Mwuieliim terms 

on the bMis of two principal Tories* The first is called the doninanee 

theory* It is based on the obserred association between reeessireneea end 

detrimental effect, and assigns the increased rigor characteristic of cross-

breds to compXeamtnry effects of fsrorable dominant genes brought into the 

cross by each parent* Inbreeding uneorers recessirea and ther<ril>y reaults 

in deterioration, but crossing hides the effects of "bad" genea* Thus, in 

the crossbred, 8(»e of the detrimmtel reeessires coming from one parent 

are hidden by their dcmdnmt ellelea coming from the other psrentt an in 

crease in rigor is the result* Since the nustber of gmes for most of the 

important traits in swine is large, and linkage of deairablo and less 
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de«lr^l« gwMs i« possible, the probability of « single breed, or en inbred 

line beeoadng hmaotygous for cmly the dooinsnt or b«iiefieisl genes is r«B0te. 

The second theory is that sonething about bybridity Itself contributes to 

vigor* Thus, in Mendelian terns, there would be loci at which the heterozy* 

goto is superior to either of the hoaozygotes and the increased vigor Is in 

proportion to the nusber of such loci* This idea is called over-dominance* 

Heterosis effects are such as to nake the net superiority of a crossbred 

as a whole animal sonewhat higher than it is for each character separately* 

While there is little doubt that systens of crossing breeds or strains 

have nerit in the ecMamereial production of hogs, basic improvensat in market 

hogs rests on iRiprovenent in foundation stocks (Hillier, 1^53), for it is 

purebreds which form the basis for all crossing programs* Consequently, 

the performance of erossbreds will depend to a great extent en the pure 

bred animals selected as parents at the start of a crossing program. 

Eneu|^ is known about geaetics to indicate that indiserLminate cross 

ing of breeds will lead to increased variation and what Is eommonly called 

"aongrslization"« On ths otiier hand, brsed diffsrsncss can be hdpful in 

deciding which breeds to use for crossing (Hazel, 1953)* For example, s 

producer who is farrowing and full-feeding pigs on concrete would not want 

to utilise the same breeds in a crossing program as would a producer with 

poor aqpiipment who is running pigs oa pasture (Hazel, 19^6)* 

The coiriolnlng ability of tlie breeds in crosses thus becomes an 

ii^rtant consideration* According to Laslsy and Tribbls (1953), ths 

effects of inbreeding suggest that performsMs traits in swine are sffsgtsi 

greatly by "nicking*', or eoobining ability^ They fur^sr stated that if 
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tbis Is tru«, tb« greaWst InproTesient In perfcormance through the application 

of breiHiing methoda would be e3q>eeted to coas froia crossing inbred lines (or 

breeds) of prow«i superior crossing ability rather then selection for the 

inproveaent of these traits by mating the best to the best* 

Selection refers to differeoMS in reproduetiye rates within a 

populaticHi, whareby snlmals with certain charactariatiea tend to hawo more 

offspring than animals without those characteristics* Therefore* genes of 

the favored mlmals tend to beconae aore abundant in the populatl<»i and 

those of the lesa favored animals to become less abundant (Lush* 19U$)* 

Selection is effective to the extent that the selected parents transmit 

ganes whose average effects are superior to the mean of thair gaaaratlon 

(Dlekerson et^*,19$U)* Tha affectivcness of aelectlon for a trait 

dapends primarily on three thingst (1) l^e vailatloas exhibited by indl* 

viduals for the particular traltj (2) the amount of selection pressure 

applied by the breeder in choosing breeding stock] and (3) the heritability 

of the trait (Hillier, 1958). 

Heritability is the fraction of the observed phenotyplc variance 

which results from dlffermcae in heredity* or the percentage of the select 

ion advantage which will be trsnsoittad to the next generation (Rice et al** 

1957] and Hillier* 1958)* Heritability estiaatea for perforamce characters 

included in ̂ e atady are as followai 

Character Heritability per cent References 

Range Average 

Total number of 
plga farrowed 

0-25 3.3 Bernard* Chapman and Qrummar 
(195U)] Blunn and Baker (19U9)t 
Cockerhma (1952)] CunuBings* 
Winters and Stewart (19U6)] Het-
ser* Lambert and Zellar (19U0)] 
Lush end Holin (19U2)] Stewart 
(19U5)j Laeley (1957). 



Character 

Litter aiae at 
56 days 

Litter flise at 

XSk daya 

SurrlTal, birUi 
to weaning 

Pig blrtb vel^t 

Pig weight at 
5© daya 

Pig weight at 
15U digrv 

Pig weight at 
180 daya 

Pig rate of gain^ 
blrth-200 lb. 

Litter wei^t 
at birth 

gerltablHty per cent 

Range ^vera^ 

0-32 15 

0-9 

llO 1^6 

0-16 6 

0-15 

7-17 12 

114-65 30 

3-21 12 

36 36 

References 

Bernard, Ch<pman and Qruiaaer 
(195U)} Blunn and Baker (19U9}| 
Cockerham (1952)j Cunnings, Winters 
and Stewart (19U6}f Lash and MoUn 
{19U2). 

Bernard, Chapman and OrtunBer 
(195U}| Cockerhan (1952)• 

Cunaaings, Winters and Stewart 
(19U6), 

Baker, Hasel and Reinndller (19U3)) 
Craig, Nortm and Terrill (1996)j 
Dickerson and Grimes (19U7)| Krider, 
Fairbanks, Carroll and Roberts 
(19U6)| Lush, Hetzer and Culbertson 
(193U)} Nordskog, Coastock wad 
Winters (19l4U)j Hetzer (19U2), 

Baker, Hazel and Reinndller (19U3)| 
Coekerham (1952)| Cornstook. Winters, 
Jordon and Kiser (19U2)i Craig, 
Norton and Terrill (1956)j Hetzer 
(19142)} Krider, Fairbanks, Carroll 
and Roberts (19U6)| Nordskog, Corn-
stock and Winters (19Uii), 

Bernard, Chapman and Gruiamer (1951i)} 
Coekerham (1952)| Craig, Norton and 
Terrill (1956). 

Comstoek, Winters, Jordan mod Riser 
(I9U2)} Craig, Norton and Terrill 
(1956)1 Dickerson (19l47)j Hazel 
(19143)1 Krider, Fairbanks, Carroll 
and Roberts (19U6)j Whatlagr (I9I42)} 
Whatley and Nelson (19U2), 

Nordskog, Coaatoek and Winters 
(I9I4U). 

Gunalnga, Winters and Stewart 
(19U6). 



CharacWr Heritability per cent References 

Range Average 

Litter weight at 2-21 12 Bernard, Chapman and Oruiaaer (195U)j
$6 de^a Blunn and Baker (19U9)} Cuandnga, 

Winters and Stewart (I9I46)} Lush 
and Molln (19U2)* 

Litter weight at 11 U Bernard, Chapman and GruamBr 
15U daye (19?h). 

Baekfat thickneae 12-8U bB Blunn Kid Baker (l9U7)j Dickerson 
(19U7)l Lush (19;^)j Whatley and 
Safield (1957). 

Conformation seore 20 20 Stonaker end Luah (19it2)» 
at 200 lb. 

Slaughter weight at 0 0 dekeraon (19147}* 
22^ lb. 

Winters et A* (191*14) and Winters^ (19I48) produced hybrid 

▼Igor in pigs through linecrossing. The results of a study by Wsrwick md 

Wiley (1950) indicated "ttiat this method gave promise of increasing the 

general productivity of swine. The crossing of inbred lines from widely 

unrelated etoek has produced more favorable results thai crossing lines 

from related stock (PhlUlps, 19U7), pointing to the importance of genatie 

diversity in parental oiimale. 

Comparisons have bean made of the performance of two-line and three-

line crosses. Chandlers and Whatley (1951) found that differences in number 

of pigs per litter and in litter weights at birth, 21, 56 and 100 days were 

quite large Kid consistently in favor of the three-line cross litters, 

Bradford ^ al, (1958e) showed thrae-lina erossaa to be superior in traits 

affected by productivity of the dam. The superiority of three-line croseea 

was attributed by England and Winters (1953) to be due to a more diverse 

genetic meke-up. 
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Sunptlon (1957) stated that the eroaaing of broods was ths 

prefarrod mstfcod of obtaining genetic ixKprormmt of eecsiomie traits of 

swine. Crossbreds have geaer&llgr exeeeded the average perfornance levels 

of the parental parebreds^ in accordance with theoretical expectaticKis 

CBice|rt al„ 

It is w^l to consider at this point the influetice of heredit/ upon 

pre-natal characters* Any such influence would be importuit, especielly 

as it effects prenatal viability^ eince ead>yro survival rate epparently 

has a greater influence than cvulation rate in deterisining litter sise at 

birUi (Baker et al»* 1953}* Dickerson et j^* (19U6) showed that mortality 

pirlor to birth was lower eaong lineerose than aaK>ng inbred pigs* indioatlBg 

SR expression of heterosis* Likewise* a study by Squiers^al* (19^2} 

indicated t^at heredity played en is^rtent role in Influencing ovulation 

rate and uortality of eidsyros up to 25 days. 3aker £l* (19U3) stated* 

however* that the effect of heredity upon growth before birth was apparently 

negligible* although conceding a high degree of variability* 

At least two recent investigations neve demoaetrated a lack of 

advantage for crossbreds in ovulation rate and prenatal growth* Ovulation 

rates of Chester White and Chester White-Poland China crossbred gilts after 

flushing were studied by Sinaeniien et^* (1957}* When compared to the 

ovulation rate before flushing* the pxrtibred increase in ovulation rate 

exceeded the increase of the crossbreds* Baker et^*(1958) found that 

Chester White fetuses were significantly heavier et the 25th day than were 

Chester Wlilte-Poland China crossbred fetuses, and a siadlar but non-signifi 

cant trend was found et the 70th day* 
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-4S, 

Cro8sbr«4 piga have baen shoim to b« nore rLgorous than purabrada* 

aa indlcatad by thair auparlor tf>llit7 to anrvlaa until waanlng aga (Vintara 

^ al,, 1935; Lush at id., 1939; Hutton and Ruaaall, 1939; and Phlllipa, 

19U7)* In one study* erossbrad littars ayaragad one-third to two pl|^ 

larger at wasning ("MLntera at al«* 1935)* 

Hutton and Ruasall (1939) found erossbrada to be haayiar than pura-

brada at waanlng* This was boma out by Luah^al* (1939) vho reported 

that the adyantaga was 3*U pounds par pig* while Winters jd* (1935) 

showed an adyantaga of 5*7 pounds par pig and 39*96 pounds par litter* 

King^al. (1952) prasantad sinilar results* Crossbred pLgs (sired by 

inbred boars) aaEcaadad slightly in nuoibar of pigs weaned per litter* dis 

played a definite adyantaga in pig weight at weaning and lUO days* ahoiiad 

greater ayeraga daily gain and reached market weight 18 days earlier than 

did outbrsd pigs. 

It was noted by Hutton and Russell (1939) that the erossbrada made 

BMre rapid gains and were more efficient in feed utilisation* This is in 

agreement with a study by Headley (19U0)* Winters^al. (1935) found 

that erosabreds reached 220 pounds 17*22 days earlier than {xurebrada and 

did it on 27-36 fewer pounds of grain* while Lush at j^* (1939) reported 

that erossbreds required 25*30 pounds leas feed per 100 pounds gain to 

reach a w^^t of 225 piKunds and gained nore in the feed lot* 

Crosabreds were shown to be superior to the parental lines in eareaas 

eomposition by Cumminjpi and Winters (1951)* They attributed the superiority 

not to a higher total yield of the fiye primal cuts* but to a desirable 

Ooabination of fayored carcass traits of both parents* 
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A rather controTerslal interpretation of the reeolts of eroosbreed* 

ing was pre8«ited by Carroll and Roberta (19U2}. They bellered that for 

eroasbraedlng to be Judged beneficial the perfornance of the eroesbrede 

should «Keel the performance of the better of the parental atrsina of 

pirebredSf and ccxicluded "Uiat their data did not support the belief that 

hybrid rigor could be wpected in crossing* However* Whatley et al. (IJSU)# 

using the data to compare the erosabreds with the average of the purebred 

parents gave result in favor of crossbreds somewhat comparable to reports 

of other workers* 

Several workers have compared the perfomunee of pigs produced by 

crossbred dams with the performance of those produced by purebred dme* 

Winters et «X,(1935) noted a superiority of crossbred sows over purebreds 

for producing market hogs* Sherrit et al,(195U) showed Xhrnt crossbred 

gilts produced larger litters at farrowing than purebreds* The pigs from 

crossbred dame were heavier at weaning and lUO days of age* and gained at 

a faster rate than purebreds* Litter sise was also larger at weeiing* 

Bradford^al* (1953) found that while litter siae at birth and 

weight of individual pigs were not significantly higher for crosebred then 

for purebred dams* the increase wes substantial md contributed to a Bignifi-

cantly higher sow productivity Index* Lush et si.(1935) etated that cross 

bred sows were efficient pig producers when mated either to a purebred boar 

of one of the parent breeds or to a boar of a third breed. 

A rather thorough study of the breeding-of-dam effect was made by 

Robison (19U8)* An average of 9*U» 7*9 and 8.0 live pigs were farrowed 

end 6*9$ 6*8 and 7*3 pigs were weened per litter by gilts spproxLmateXy e 
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year of age« vhen the pigs were porebrede* when the pigs were eroesbreds 

hut out of purebred dams and when the pigs were crosshreds and wex^ out 

of erosebred daitsj respectively* All were by purebred sires* At eight 

weeks of age, the toree types of litters named averaged 193*5# 187*5, «*d 

2U0.7 pounds, respectively* Cosq>arcible figures for older sows were averages 

of 10*6, 9*8 and 9*0 live pigs farrowed, averages of 6*8, 6*8, «id 6*U pigs 

weaned per litter and averages of 229.8, 259.1 and 2U6*0 pounds per litter 

at eight weeks of age, respectively, for the three types of litters. 

In the sane study it was reported that|dga of a three-breed cross 

reeched an everege weight of 220 pounds ten days earlier and required 

slightly less fsed psr unit of gain than purebred pigs. Early work at the 

Minnesota statdon indicated an overall advantage of 11*7 per cent for three-

breed crosses over purebrede (Winters^sl», 1935). 

From the available infoi^ticm it would eeem that some sort of 

systeaetie crossing program, such as rotational crossing, would be edvmntage* 

cue for the average breeder (Whatley, 1958). this might take the form of 

crossing lines developed epeeifioally for crossbreeding or the crossing of 

breeds chosen for their abili'^ to coiqileMnt each other in economically 

Impwrtent traits (Carmon et al,, 1956| and Whatley, 1958). HoUUonal 

crossbreeding allows for 'U^e retention of croasbred femelee ae parents end 

thus takes advantage of any hybrid vigor for traits which ere more dependttit 

on tho gmotype of the dam than on the individual's own genotype (Snglcnd 

and Winters, 1953| end Carmon at al*, 1956)* This procedure is a continuous 

one, consisting of rotating sires of two or more breeds on sows selected 

from the herd (Robieon, 19U8| and Whatley, 1958)* The findings of Csmon 
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et al,, (19^6} indicated that rotational croeeing offered greater advantages 

than the crossing of several breeds or lines followed by random mating* 

Robison CI9U6) shoved that pigs of a -Uiree-breed backeross reached 

an avMrage weight of 220*0 pounds 13 days earlier and reqiuired 7*9 per cent 

less feed per unit of gain than purebredsi while pigs of a ttfo*breed back* 

cross reached an average wei^t of 220*0 pounds only three dcgrs earlier 

and required slightly less feed p«r unit of gain %haa did purebreds* 

According to Robison (19U8) little or no advantage would be eaqpeeted 

fr<HB the rotation of sires of more than three breeds* Whstlcqr {^9$k) 

reported a successful crossing program involving four lines from bluree 

breeds and sxiggested that thorough testing of all poasible c^diinaticms 

is necessary to find the one which will give maximaa hybrid vigor* 

Crosses of lines from different breeds have generally shown consider^ 

ably more hybrid vigor than that indicated in linecrosses within a breed 

(Winters et 19UUj Pi^dllips* 19i;7j Winters et al,, 19ii8j and Craft, 

1953)* Gregory and Dlckerson (1952) showed that this additional bybrid 

vigor was manifested in more rapid and more economical gains* 

Willham (I9UI;) reported that linecrossbreds were superior in number 

of pigs per litter et bir-Ui, eight weeks and six months of age over the 

ii3bred lines md the linecross of ihm two* However, the linecrosses had 

the highest average daily gain from weaning to eix montha of age, ae well 

as the greateet weight at six months of age* Work at the Oklahoma station 

by Whatlsy et al. (195U) indicated that linecrossbreds w«re superior in 

number of pigs per litter and litter weight at Idrth, $6 and 15U days aa 

compared to ouU>red8, orossbreds end linecrosees* 
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Sierk and Wlntars (19^b) statad thab eroaeaa of Inbrad Xlnea vlthia 

the Poland China breed diapld/ed lees heteroaia than eroaaea of Minn* Mo* 1 

or Minn* No. 2. 

and Minn* No* 2 or crosaea of the Poland China linea and either Mnn* Mo* 1 

Carcaaaea of linecroasbreda were found to be superior over oatbredaf 

inbreda or lineerosaea by Vintera at al* (19U3)* 
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PaOCEDURE 

Sooree of Data 

Th0 •xperiiBiental work deseribad in study was eonduetsd at Amas 

Plantation^ Qrand Junetlonf Tcnnessae and ineludas tba first four farrowing 

aaaaons of an axtandad swine breeding project being conducted by the Aninal 

Husbandry-Veterinary Sei«Hiee Department, Agricultural Sicperiment Station, 

University of T«ineasee, Knoxville, Tennessee* 

Data were obtained from the performaaiee of animals of the Hampshire, 

Duroe, Poland China and Landrace breeds, and various two-, three-, and 

four-way crosses of those breeds* Data from the backeross performance of 

Ha^pahires and Durocs were also obtained* Performanee data were obtained 

for the following traitsi litter sise at birth, $6 and 15U days; pig weight 

and litter weight at birth, X$k and 180 days} average daily gain from 

birth to market weight} and live baekfat probe at market weight* 

Experimental Animals 

The foundation stock, consisting of ̂ open gilts and $ boars, were 

purchased in the fall of 1?55* 'fhe breeding groups, the muiber of moimela 

in each group and the sources of the animals were as foUowai 

I* Hampshire 

1* Twelve gilts from two breeders in Tennessee* 

2* Two boars, one from ̂ e University of Tennessee herd at 

Knoxville and one from a breeder in Tmaneasee* 
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X* Ten gilts from a breeder In Tennessee. 

2. Six gilts from Iowa State College* 

3* One boar from lova State College. 

III. Poland China 

1* Fire gilts from Iowa State College. 

2. One boar from Iowa State College. ^ 

IV. Landraoe , 

1. T^ gilts from Iowa State College. 

2* One boar from Iowa State College. 

7. Poland x Landraoe 

1. Seren crossbred gilts from Iowa State College. 

Animals obtained from Iowa State College were from the more produetire 

lines d^reloped at that station and in most easesy were slightly inbred. 

Breeding was begun shortly after NoreBd»er 1^ 1955l the first 

farrowing season of the project was in the spring of 19$6, Subsequient 

farrowing seasons were in the fall of 1956 and spring and fall of 1957. 

The farrowing seasonS} together with the farrowing dates and number of 

litters farrowed in each season, were as followst 

Farrowing season Farrowing date So. litters 

Spring, 1956 3/3 to UA3 37 

FaU, 1956 9/20 to 10/29 3® 

Spring, 1957 2/2$ to 5/2U 63 

Pan, 1957 10/5 to 12A1 6? 

As indicated dbore, tbe size of the sow herd was approximately 

doubled for the farrowing seasons of 1957 as eoiq>ared to 1956. All sow 



16 

h«rd Additions and replecsgNnts esms flroa within the h«rd with gilts sslseted 

on the basis of certain objective standards* Gilts selectad as replacsments 

were froa a litter of 8 or more pigs, had a 180»dcjr weight of 200 pounds or 

more, probed 1.6 inches or less, carried at least 12 teats and w«re of the 

desired meat-tin>a* Sows were retained in the herd on the basis of their 

performance* Some of the original sows were allowed to farrow during all 

four farrowing seasons, while others were culled after one litter due to 

poor performance or oth«r factors* 

Several boars were selected troa the pig crops of the spring and 

fall, 19^7 for use as sires in later farrowing seasons* 

SL^t boars were purchased during the fall of 19$6 and spring of 

1957* These boars, in addition to U of the $ original boars, sired pigs 

which were bom during the 1957 farrowing seasons* The breeds and sources 

of the boars were as followst 

I* Hmpshire 

1* One boar from a breednr in Tennessee* 

2* Chie boar from the University of Tfwmessee herd at Knoxville* 

XI* Suroc 

1* One boar from Oklahoma State University* 

2* One boar f^om Iowa State College* 

3* Two boars from two breeders in Tennessee 

in. Poland China 

1* One boar from Iowa State College* 

IT* landrace 

1* One boar from Iowa State College 
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?• Torkshire 

1* One boar froa Iowa Stato CoXXogt* 

Hard Managammt 

The sows vere divided inio three groups for breeding at two-areek 

interrals* This was necessary since tlw ewitral farrowing house used to 

house sows while farrowing could aecoiBBOdate only 35 sows* The two-week 

interval allowed time for patting the sows in the farrowing stalls a few 

days before farrowing, leaving the sows and pigs in the stalls for 7*10 

days after farrowing, and steam cleaning and dismfecting the stalls for 

the next sows* 

All sows were pasture bred, each boar being mated to 6-10 sows* 

Approximate farrowing dates were obtained by the herdsman by checking the 

sows dally and recording the ones in estrus* Gilts were bred to farrow 

at 10-lU months of age* 

After being brou^t to the farrowing quarters, sows were thoroughly 

washed, using soap and a dlsenfeetant, and wormsd with plperaslne. 

Bach sow was turned out of the stall twice daily, both before and 

after parturition, for feed and water* The small amount of pig losses dus 

to crushing by the sow was attributed to the use of farrowing stalls* 

Farrowing stalls were equipped with electric heat lamps to provide extra 

heat for the pigs as needed* 

Sows md pigs were turned out to pasture when the pigs reached 7*10 

diys of age. 

Once a year sows were vaccinated for erysipelas, cholera and Ispto-

spirosis* A brucsUosis test was run twice s year* The sows received 
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woralng* tvlc9 a year in addition to tha worming at farrowing tina* tiuff 

w«ra rung aa naadad* 

Boars wera aanagad soisawhat aindlar to sows* They received tha 

saiaa vaccinations) ware tasted for brucellosis) and ware rung and worsad 

as needed* Daring tha non-breeding season they were allowed to run together 

in groups according to age and size* Tusks were kept trimmed* 

Pigs were ear notched at birth using the U* S* 0* A. system* nils 

system gives a numerical value to each notch) with the left ear indicating 

the litter number and the right ear indicating the individual pig number 

within the litter* The needle teeth of the pigs were out and the gome 

treated with tincture of iodine* Iodine was also applied to ttie freshly 

cut not^es and to the uidjilical cords* Pigs were weighed to the nearest 

0*1 pound and injected with 3 cc. of erysipelas serum. 

At 3-5 days of age the pigs were injected with an lorn compound for 

the preventicai of «iieai8) and at 7-10 days of age pigs and dams were Bovsd 

to pastore lots* 

The first ssleetlon of boars was made at four weeks of age* Boars 

which did not show promise at this age were castrated* All pigs were 

vsecinated with EVA end mixed bacterin* 

Litters were weaned »id weighed at approximately eight weeks of 

ago* A second selection for boars wss made at this time* All pigs were 

rung snd vaccinated for cholera* A teat count was made on both bosors and 

gilts* The weaned pigs were sorted into groups according to sise mad 

weight* Figs were wormed with piperasine two weeks after weaning md 

again at four week intervals depending on the level of infestation. 
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ni« I^ga v«re weighed agala «t epproxlinately 15U of age and 

divided into ̂ e following weight groapat 200 pounds and over, 185-200 

pounds, 165-185 pounds and 165 pounds and under. 

At approximately 180 days of age, the pigs were weighed and those 

weighing around 220 pounds were marketed or sold as breeding stock, A 

live-animal backfat probe was taken at the 7th rib, 3 Inches off center of 

the back, using a knife and a steel ruler (probe). 

Feeds and Ratlong 

All animals were fed rations contalQing corn which was grown cm 

Ames Plantation, Some of the com was fed as ground ear com while some 

was fed as whole ear com, depending upon the animals receiving the ratim. 

Protein supplemmts were purchased* Varying amounts and proportions of 

tsnkage, soybean oil meal and alfalfa Xaaf meal were fed, depending upon 

the quality and amount of pasture available and upon the conditicHi and aga 

of l^a mlmals* 

Sowa were fed one of two supplement adxtureai (a) on "good" pasture, 

a mixture of 100 pounds tankage and 100 pounds of soybean oil meal; (b) on 

"poor" pasture, a mixture of 100 pounds tsnkage, 100 pounds of soybean 

oil meel and 100 pounds of alfalfa laaf maal. Tan pounds of dicalcium 

pAiosphate and 2 pounds of salt ware added per 100 pounds of either mixture» 

From the time litters were weaned until rebreedlng, sows were hand 

fed a daily ration of 2-5 pounds of ground ear com and ̂ -1 pound of auppla-

m«3t (a) or (b), the amount depending on the age and condition of the sows 

and the quality of the pasture. 
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At breeding time tiw sows vere fluehed bjinereasing the amount of 

ground ear com by about 2 pounds and the supplment by pound* This 

level of feeding was continued through the first month of pregnancy* After 

that the concentrate level was reduced to prevent the sows Arom beeoadng 

overly fat* 

Three to four weeks before farrowing the supplement was raised to 

X|*2 pounds daily and the amount of ground ear com increased* After 

farrowing^ sows were started on a small aaount of ground ear corn plus 

supplementCb)* At the time the eowe went oa pasture with their pigSD 

their ration wae increased to a full feed level and were self fed ear 

corn «ad supplement until pigs were weaned* After weaning of pigs no 

fesd was given the first ivy or two if ths pasture was good* A limited 

amount of feed was fed during the rest of the drying<-up period* 

Boars were fed according to their ccwidition* They received the 

■aaw rations es the sows but wore kept in s thrifty condition at all tiass 

and not allowed to become fat* 

Pij^ were self fed ear com and supplement free choice from weaning 

until reaching market weight. They were fad one of two supplements depend* 

Ing upon the quality and maount of posture available md the age of the 

pigs* On "good" pasture, pigs up to four months of sgs were self fed s 

supplemant mixture consisting of 100 pounds of tankage aid 100 pounds of 

soybean oil meal. From four months to markat weight, an additional 100 

pounda of eoybean oil maal was added to the mixture. On "poor" pasture, 

pigs up to four months of age were self fed e supplement mixture of 150 
pounds of tankage, 150 powids of soybean oil meal and 50 pounds of alfalfa 
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mal. For pigs fr<»i four awitha to markot vaight, the tankage waa <teere«aed 

by 50 pounds and the soybean oil aieal increased by ̂ 0 pounds* Ten pounds of 

dicalciua phosphate end 2 pounds of salt irere added per 100 pounds of either 

supplement* Jkn. antibiotic was added at the rate of U grame of activity per 

100 poimds of supplement mixture* 

Permanent pastures of alfalfsi Ladino clover and orchardgrass were 

provided for sining litteirs* Temporary pastures of oats and crimson clover 

were provided for fall litters* Pastures were grased at the rate of approxi 

mately 20 pigs per acre. 

Methods and Analysis 

Individual pig weights of both straightbred and crossbred pigs were 

adl4^^*d to three stmidard ages to permit comparisons between individuals^ 

between litters and between breeding groups* 

A standard 56-dey weight (weaning weight) was obtained for each 

pig by subtracting the birth weight from the actual weight at weaning* 

dividing the remainder by the weaning age to calculate the average daily 

gain* aailtiplying the average daily gain Iqr 56 and adding the product back 

to the birth weight. 

A standard l5U<^ay weight was obtained by subtracting the actual 

weaning weight from tto actual weight at approximately 1^-days* dividing 

the remainder by the days from weaning to the weigh date to get the average 

daily gain for the period* multiplying the average dally gain by the nuBA>er 

of days between the weigh date and 15U days and adding the product to the 

actual wei^t if the jig was less than 15U days old and subtracting it if 

the pig was older than 15U days* The same procedure was used to obtain the 

IfiO-day weight* 
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Pigs in this stu4y rssched msrkst weight at about 180 days. Pigs 

which reached 200 pounds or acre by 15U d^ys were marketed at that time 

«d the same average daily gain used to calculate both 15U ffid l80-dv 

wei^ta» 

Backfat thickness was adjusted to a standard weight of 200 pounds 

through the use of an adJustSMHit table derLsed by H» W. Bean, Onivereity 

of Illinois* 

111 pigs farrowed, whether farrowed alive or bom dead, were in 

cluded in litter sice at birth* The dead pigs in each litter were not 

weighed but were assigned ttie average live-pig weight for the litter and 

included as a part of total litter birth weight. 

Comparisons betweffm the performance of straightbreds and crossbreds 

were limited to those within season and age of dam* Differences between 

the average performance of crossbred and straightbred for each age of dam 

Si Ho 
group within seascm were weighted according to -i—£ where Hi and No were 

N1+N2 ^ 

the nuid>er of crossbred and straic^tbred litters, respectively. 

Tests of significance ss described by Snedecor (19^6) were wsployed 

to test the significance of the difference between straightbred and cross 

bred groupa. 

The "t" teat was used to test the significance of the differencea 

between straightbred and crossbred groups for the following six traitst 

litter sice at birth, litter size at l^U days, pig weight at I80 days, 

litter weight at I80 days, average daily gain from birth to weaning and 

adjusted backfat IMeknees. An average of the performance of the parental 

breeds involved in a cross was used as a base to compare the etraightbreds 
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with th« crosabrad*. For exanple, the average of the performmce of the 

Hampehirey PoXand China and Landraee breeds waa used for coaqpariswi viUi 

the performance of the Hx(PxL) cross. 

The signifieaneea of individual pig and litter weight were tested 

at 180 d^jra rather than at 56 or 15U digrs in order to get a better indication 

of what ad.^t be expected as to performance at the tine pigs were marketed* 

Irihile performance at birthji $6 or 15U days Influences l80*dSF perfom«tioe« 

the producMC is most concerned witii the total pounds of live pork which 

can be marketed as well as feed efficiency and the length of time required 

to grow and finish the hogs* 

The multiple range test as outlined by Duncan (19^5) vas used to 

test the significance of differeoices among varioos items of performance 

for the four breeds* 

1 

. .? 

, , .■ ■,:v 



 � �^ : CHAPTSR IV 

aaimTS AHD Discussion 

Conqfiletd data for the four farrowing seasons are shown in Appendix 

Tables I» II, III, and IV for the perforamoe of all atralghtbred and cross 

bred groups included in this study. The data are sunaarized by age of dam 

groups violin seasons and indicate tiie actual perforiDcnee of the breeding 

groups without ad^ustements other than that made for weight-for-age and 

backfat thickness. 

Compaxlsane shown in Appmdlx Tables V end VI involved only cro88-> 

brede with breeds used in the croseee. Some breeding groups were not used 

in coispar^.scttis since comparable straLghtbred or crossbred litters wars not 

farrowed in the same eeeeon, or were from different aged sows. 

The weighted arerage performance of orosabrade and straightbreda on 

a within season and age of dam baaie it presented In Appendix Table V. 

Within season and age of dam weighted mean differeneee between crossbreda 

end straightbreda for the various traits and percentage advantage of cross* 

breds are presented in Appcmdix Table VI. 

The lergeet nuidber of crosses included la this study involved the 

Hampshire md Duroc breeds• Signifleant differeneea (P<.05} were found 

for litter size at birth, litter size at 15U days, litter weight at 180 

d^rs and average daily gain between the etrai^tbreds and the HxD croes 

in favor of the crossbreda. Hasqwhire and Duroc crossbred litters gained 

about 8 per cent fester from birth to market weight and were about 28 per 

c«at heavier at 160 digrs than etraightbred litters. Crossbred litters 



2$ 

w«r® 21.3 and 20.0 par cent larger at birth and l^U A^a, respectively. 

Although the perfonaanoe of the reciiuroeal cross« DxHji and the backcroaaes^ 

Sx(HxI)) and Dk(H3C]}} exceeded the average perfonaanee of the straightbrede 

in almost all traits, differences were not ete-^stieally significant. 

Differaacea of 2.1 piga per litter were observed betwewi straightbreds 

«id both backerosaes at 15U days (P<..10}. This represented an advantage 

of about 27»0 to 28.0 per cent for the crossbred sowa. The difference in 

litter weight at IdO days between the straightbreds and both the Dx(Hz]}) 

and Hx(RxD) bsckerosses approached significance (P<.10). Individual 

weights of the baekcrtMia pigs were only about U.O per cent greater than 

weights of straightbred pigs but the total litter weights for the Iix(HxD} 

and Hx(HxO) crosses were about 26.0 to 30.0 per cent greater than straight^ 

bred litter weights. Work by Winters et al. (I936), Lush et al. (1939) 

also indicated that crossbred sows were efficient pig producers when mated 

to a purebred boar of one of the parent breeds. However, little advmitage 

was noted by Robison (19U8) for pigs of a two>breed backcross. 

A comparison was available for a single cross of the Hampshire and 

Landrace breeds in one seas<m (Appendix Table ?)• Altheu^ a ccmsiderably 

heavier litter weii^t was obtained for the crossbred ̂ gs at I80 days, the 

differences (P<.05) were observed for litter sise at 15U days, pig weight 

at 180 da^ and average daily gain. These advantages w«re generally 

similar to those in reports by Winters^ad. (1935), Hutton and Russell 

(X939) «nd Lush at al,(1939). 

The pwrformance of two three-way crosses, Lx(HxD) and Hx(PxL) was 

compared with the average performance of the breeds used in the crosses. 
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Significant diffareneaa (P<,05) vara found batman tba Lx(HxD) croia md 

the atraightbrada for pig vaight at 180 days and avaraga daily gain* Tba 

adroitaga in total litter weight at 180 days for the crossbred litters was 

3II4 pounds or 21.U per cant whan compared with the atraightbred litters. 

The Hx(P3tL) litters were significantly larger at 1$U days, ^gnificant 

differoiees ware also obtained for pig weight at I80 days (P<.05), total 

litter weight at I80 days (P<,01) and average daily gain (P<.01) in 

favor of the crossbred Hx(PxL) pigs. The differences in litter weight at 

180 dhys (1026 pounds) and average daily gain (0.19 pound) were the highest 

obaezvad betwe«i any crossbs^Kl and atraightbred groups in the study* These 

results am in general agreement with early work at the Minnesota station 

which indicated an overall advantage of 11.7 per cent for three^breed 

crosses over purrt>reda (Winters et 1935). Bobison (19U8) also noted 

a supnriority of a ihree-breed cross over purebreds. 

The general performance of two crossbred groups, Hx(HxP3di) md 

£ix(H3PxIt), was eonsiderdbly below that of the tiiree-bz>eed cross, Hx(PxL). 

When compared with the straightbreds the Rx(HxFxL) cross had significantly 

more (P<.05) pigs per litter at 15U days and the difference in litter 

weight at 180 days approached aignificanee (P<.10)* The differmcea 

betwsan the Lz(HxPxL) eroaa and tha atraightbreda were in favor of the 

eroasbreda in all traita owoapt pig birth weight, but none of the diffar 

eneaa were statistically significant. Litter weights at I80 d^ys wers 17*7 

and UU«5 per cent (P<.10) heavier for ths Iix(HxPxL) and Hx(HxPxL) groups, 

raspeotively, ea compared with the atraightbred groups. Robiam (19U8) 

toat piga of a threa-breed backeroea reached an average weight of 220 
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pounds 13 dflys earliwr and r«q.uir«d 7*9 p«r c«it less food per unit of 

gain than purebrada* 

Diffarancaa batwoen tha aaarage for tha four-braad crossj) liQc(HzPzL) 

and tha avaraga of tha parantal breeds ware highljr significant (P<»01) for 

pig weight at I60 days, average dally gain and litter weight at I80 days* 

Tha fourobreed cross pigs and litters were 31*U per cent and 35*1 per cent 

heavier, respectively, than atraightbrad pigs and litters at I80 days* 

The use of the Landraee bread in crosses was very affective in 

reducing the backfat thickness in erossbrad pigs* In five out of six 

crosses which included Landraee breeding there was wi advantage for tha 

crosses in having a lower backfat thickness* The exception was a two-wiy 

cross, LaS. 

In general, erossbx>ad litters were slightly larger at birth and 

consistently had a larger litter sise at market weight than purebreds 

litters* Pig and litter weights at 15I4 and I80 days was heavier in 

all cases for crossbreds than for purebreds* Tha litters with the most 

pigs farrowed |[^arally had the lowest average individual pig weights at 

birth* Tha crossbred pigs also oxceadad the purebreds in average dally 

gain from birth to weaning* 

The average performance of the strsightbred Duroc, Hampshire, Poland 

China and Landraee over all seasons is glvm in Appendix Tsble VII* Pigs 

ef the Iluroc breed eonslstently hsd the highest average performance of any 

of ̂ 10 strai^tbreds for all traits studied* However, differences between 

the Duroc and Hampshire breeds were smell and none were stetlstieally 

signifieent* 
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The performance of the Duroce exceeded that of both the 

Landreee end Polands in all cherecters studied except backfat thickness 

end all differences were si^aificant* The backfat toielmess of the Land-

race and Poland pigs was more desirable than that of the Duroe pigs and 

the difference between Landrace and Duroc pigs was significaat (P^,05), 

The average perforaanee of the Hampshires was significantly greater 

than the average performance of the Landrace for all traits* HoweTer« the 

backfat thickness of the Landrace was more desirable. Differenees between 

the Hampshires and Polands were in favor of the Hampshires and were signifi 

cant except for litter size at birth and adjusted backfat thickness* Like 

wise* Polands had significantly greater performance in all traits when 

compared with the Landrace «Bsept for litter size at birth and adjusted 

backfat thickness* 

Pigs of the Landrace breed had a more desirable backfat thickness 

(less) than other straightbred groups but relatively amaller litter sise* 

pig weight* litter weight and daily gain* 
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^TMMABI AHB CONCLUSIONS 

Thi» stu^jr was undertaken to eompare certain perfomenee traits of 

hogs produced by teo breeding eysteiw, stralghtbrceding and eroesbreedingy 

and to eoapare the relative perforaaiee of strais^tbreds and of Tsrlous 

erossM* 

A total of 133 straightbred Hampshire, Duroc, Poland China and 

Landrace litters and Hit two-, three- and four-breed cross litters involv 

ing these breeds mere farrowed over four seasons during a two-year period, 

1956 and 1957♦ inalyses for coaqparlsttis bettfe«m various straightbred and 

crossbred groups were restricted to data from groups of pigs farrowed in 

the saiae seism and from dams of the same age* Intra-age of dam and season 

weighted everage differences wire obtained between the average performance 

of the perentel breeds and the average performance of the crosshreds. 

^^^ossbred sows fsrrowed sli^tly larger llttei>8 than straightbred 
sows but diffsrenesa in most comparisons were not statistically significant. 

However, the differences in litter size betwem cro^sbreds and straight-

breds were much larger at 56 and 15U diys and in many comparisons the 

differences ware ststlatieally significant or approached sl^lficance. 

differences in litter size between erossbreds and streightbreds for 

the various eomperlsons varied from 0.6 to 3.6 pigs with an average differ 

ence of about 1^ pigs per litter (20 to 25 per cent) in favor of the eross 

breds•£. This sdvmtage in litter size at 15U days could be attributed primarily 

to the inereeeed viability of crossbred pigs rather than to the increase in 

number farrowed in crossbred litters* 
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CroBsbred piga gained faster from birth to aarket weight than straight-

bredB, although not all differeneee were Btatistically significant. Cross 

bred pigs were about 8 to 10 per cent hearler at 180 days. 

Total litter weights of crossbred litters were eoneistently hesTler 

et 15U end 180 days for all comparisons between straightbred and eroas-

bred groups. Differences betwewfi total litter weights were in favor of the 

crossbreds in all comparlsone and ranged from 198 to 1026 pounds with en 

average dlffer«nce of UOO to U50 pounds (30 to 35 per cent). Increased 

nusgher of pigs per litter due to greater viability of crossbred pigs and 

greater productivity of crossbred damsj was in most ceses» sufficient to 

eeeount for a large percentage of the increase in total litter weight of 

the crossbreds as compared with 'Uis straightbreds. Although crossbred 

pigs gained faster than straightbred pigs, hybrid vigor was expressed to 

a greater extent in the increased viability of the piga thwa in the increased 

growth rate of idipB. 

Pigs of the Doroc breed consistently had the highest average perform 

ance of taoY of the straightbreds for all traits studied. However, differences 

beWeen the Duroe and Hsapsbire breeds were snail and none were statistically 

significant. 

The average performance of the Duroee exceeded that of both the 

Landrace end Polands in all characters studied except beekfat thickness and 

ell differences were significant. The backfst thickness of the Lmidrace 

and Poland pigs was more desirable than that of the Duroe pigs and the 

difference between Landrace and Duroe pigs was significant. 

The average performance of the Hsmpshires was significantly greater 

then the average performance of the Landrace for all traits. However, the 
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baekfBt thleknesB of the Landrace was more desirable* Differences between 

the Hanpshires and Polends were in favor of the Hawpshirea and were signifi 

cant except for litter sise at birth and adjusted backfat thickness* Like-

vise, Polands had significsntly greater performance in all traits when 

compared with the Landrace except for litter siae at birth and adjxisted 

backfat thickness* 

Pigs of the Landrace breed had a more desirable backfat thickness 

(Isss) than other straightbred gronps bat relatively smeller litter alae, 

pig weight, litter weight and daily gain* 

■[ f . 

I. 

' : ■ "',f \ '-t' '• ■"hh . if • - •- -/..V •-sife-i-' 5^^^' . , ,' 
, "V ' r'.• > • ' li" ' ' V 

.•V '» 

■ '.-r T<! 
' - -'ii : 



 

�

 
 

 

 

 

 

 

 

 

' '"X"'c 

f- '' 

. 

.i' 

-■■' 
.,.u 

' 

^ 

' 

.. . .': 

■ ' 

•• 

: 

'i -

y/ -

• . '! 

- yV:v^ 

' 

-% 

■' •'• :• ' 

.^ ^#4/ 

■■ "i ■ ■■■ .' ' . . . 

-t- ' 

■ '■ 

- ■■ ■ ■-■• 

>'• vv>..tyr . 

■' : ■ •■ • - . , ■ . •■ 

: y.- ■ ; ■ 

i , 

- ; ..'. ,v ; ,; 

• '. ■ y'H 
,■ ■< ' 

'■ 
••■■ 

■ _ ' 

V .V ■ - ■ 

■. i: 

-- ' • 

i 

•"' . i-v. •' •■'••" ' ■ " ■ '■-'. ■- • ' 

^ . '4 

P? .I '/-,' ' 

V..' 

- ^ • ■ K't.s 

■ ;■ • ^ / 

■i .. ■. ' 

: 

.^V'-

' ' . 

' ■-' 

.J.V**''w 

P"''''/- -
•». 

' • ■ t. J:-: ---v" i-'V 

■:' - V. ''•'tV'^;'/
'v. ' 

■■ 

* '.' ' 

, '■■■ ■ :■ 
• .' ' 

'/•- . ••■ • ' 

■i'. 

• ■ 
' . 'K->y y-: 

'V' ■■ ■i- ■ •
' -■ 

'. i, V ^ , ■: • /■:%:■ i :■ : 1 

V. , .. - , k" - ' 1- is ? ■ . . . -' r. - ■ ■ ■■. 

■ 

■-■r-: .;: 

' 

> _ 

/'v- ■K^, 

■ '! ; 

. . 

j^; l 

V, 

- •• ■'".'■■■ 

•-••, ' 

■ .-'■ ■ ■ 

t 



BIPlIOaRAPHT 

M. L«, Ii« N» Hazel and C» F« Reinmlller* 19U3* The Helatlre Iiqx>r't» 
anee of Feredity and 'Environment In the Growth of P3.gs at Different Ages* 
J* Animal Sei« 20« 

Baker, l. H*, A. B« Chapmm, R. H. Qromaer and L. E, Casida* 19^8* Some 
Factoro Affecting Litter Size end Fetal Weight in Purebred and Reciprocal-
cross Hatings of Chester White and Poland China Seine* J« Animal Sci* 
17:612 

Bernard, C. S*, A. B. Chapman and H, H* Qruramer* 19$U* Selection of Pigs 
Under Farm Conditionst Kind and Amount Practiced and a Recommended 
Selection Index* J. Animal Sci* 13:389* 

Blnnn, C» T* and M. L, Baker* 19U7* The Relation Between Average Bailor 
Gain and Scow Carcaas Measurementa* J* Animal Sci* 6tli2U* 

Blunn, C* T* and M, L* Baker* 19i:9* Heritability Sstimatea of Sow Fro-
(hictirity and Litter Performance. J. Animal Sci. 8:89* 

Bradford, 0, E., A* B* Chapman and R* H* Gruamer* 1953* Performance of 
Hcga of Different Breeds end From Straightbred ai^ Crossbred Dams <m 
Wisconsin Farms. J* Animal Sol* 12:$82* 

Bradford, G* E*, A* B. Chapman and R* H. Grummer. 1958* Effects of TjI" 
breeding. Selection, Linecrosaing and Topcrossing* III* Predicting 
Combining Ability and General Conclusions* J. Animal Sci* 17tU56* 

Carmon, J. L*, H* A* Stewart, C* C* Cockerham and R, S* Corastock. 1956* 
Prediction Equations for Rotational Crossbreeding. J, Animal Sci. I5i930. 

Carroll, W* E* and E. Roberts* 19U2* Crossbreeding in Swine* 111. Agr* 
Exp, Sta, Bui* U89. 

Chambers, Doyle and J* A* Whatley* 19!^* Heterosis in Crosses of Inbred 
Lines of Duroe Swine* J, Animal Sci* 10:505* 

Cockerham, 0* 0. 1952* Genetic Covariation Among Characteristics of Swine* 
d. Animal Sci* 11:738 (abstract)* 

Comstock, R. S*, L, H. Winters, P. S. Jordon and 0* M, Riser. 19U2. Heeeures 
of Growth Rate for ose in Swine Selection* J* Agr* Res* 65:379* 

Craft, W* A* 1953* Results of Swine Breeding Research* U. S* D. A* Giro* 
916. 

Craft, W* A* 1958* Fifty Tears of Progress in Swine Breeding* J* Animal 
Sci. 17:960. 



3U 

Craig, J, V,, W, Korton end S. K. Terrill. IS'56. A Genetic Study cf 
Weight at FlTe Agea In Hampebire Swine. J. Animal Sci. 15i2U2. 

Cuoninga, H,, L, H. Wintera and H, A. Stewart. 19U6. The Heritability 
of Some Factors Affecting Productivity of Brood Sows. J, Animal Sci. 
61297. 

Cmednga, J. M« and L. M. Winters. 1951* A Study of Factors Related to 
Carcass Yields in Swine. Ilinn, Agr. Sxp. Sta. Tech. 3ul. 195. 

Cickeraon^ Q. E. 19U7. Compoaition of Hog Carcaasea as Influenced by 
Heritable Oifferenoea in Rate and Econoaigr of Gain. Iowa Agr. Eap. Sta. 
Res. 3ul. 35^* 

Dickerson, Q, E. 1952. Heterosis. 1st Ed, Iowa State College Preaa^ 
Am», Iowa. 

Dickersoni Q. fi., J. L. Luah and C. C. Culbertaon. 19U6. Hybrid Vigor 
in Single Crosses Between Inbred Lines of Poland China Swine, J, Anlia«l 
Sci. 5tl6. 

dekarsonf Q. £• and J. C* Grimes. 19U7. Effectiveness of Selection for 
Efficiency of Gain in Duroc Swine* J. Animal Sci. 6{265. 

Dickerson, G. E., C. T. Blunn, A, B. Chapman, R. M. Kottram, J. L. Krlder, 
S. J. Warwick, J. A. Whatley* Jr., M. L. Biker, J. L. Luah and L. M. 
Wintera. 195U. Evaluation of Selection in Developing Inbred I.inea of 
Swine. Ho. Agr. Ibqp. Sta. Raa. Bui. 551* 

Duncan, D. B. 1955* Multiple Range and Multiple F Teats. Biometrics llil 

Durhm, R. M«, A. B« Chapman and R. H. Qramner. 1952. Inbred Versus Bon* 
inbred Boars Used in Two-eire Herds on Wisconsin Farms. J. Animal Sci. 
II1I3U. 

England, D. C. and L« H. Winters. 1953* The Effects of Genetic Diversity 
and Performance of Inbred Lines per se on Hybrid Vigor in Swine. J. 
Animal Sci. 121836. 

Haeelf L. ff. 19U3* The Gmoetic Basis for Conatrueting Selection Indaxaa. 
Genetics 28tU76. 

Hazel, L, N. 1958. Crossbreeding for Commercial Hog Production. Illinois 
Swine Growers Day, Univerity of Illinois, Drbana* 

Headley, F. B. 19U0. Purebred and Crossbred Pigs. Nev. Agr. Ezp. Sta. 
Bui. 153. 

Hetzer, H. 0., W. V. Lambert and J. H. Zeller. 19U0. Influence of Inbreed 
ing and Other Factors on Litter Size in Chester White Swine. U. S. D. A, 
Circ. 570. 



35 

Hets«r, H. 0« 19U2. Di£fer«nc«i In Mothwlng and Nursing Ability of Sons 
as a Cauaa of Differencaa in Sons Walghts of Thair Pigs. J. Animal Sd. 
It71 (d>8tract). 

HilliaPj C« 1958* Strine ImproTomsnt Through Breading* Proc* National 
Sirina Industry ConferaneOf Purdua UniTarsity^ Lafayette. 

Hutton, R. B. and S. Z. Ruasall, 1939. Production of Hogs Suitable for 
Miltehire Sides. U. S. D. A. Circ. 532. 

King, ¥. R», J. L. Qobble and W, L. Kenning. 1952. A Study of the Use of 
Inbred Boars for Crossbreeding Saine. J. Animal Sci. UsTUl (abstract). 

Krider, <J. C., B. VI. Fairbanks, W. £. Carroll and E. Roberts. 1946. 
EffeetiTsness of Selecting for Rapid and Slow Qrowth in Hampshire Swine. 
J. Animal Sol. 50. 

Lesley, S, L. 1957. Orulation, Prenatal Mortality and Litter Sisa in 
Swine. J. Animal Sci. 16t335* 

Lesley, J. F. and L. F. Tribble. 1958« Mo. Agp, Exp. Sta. xMimao. Rpt. 
A. B. No. 1. 

Lush, J. L. 1936. Q«ietic Aspects of the Danish System of Progenyotesting 
Swine. Iowa Agr. Biq). Sta. Res. Bui. 204. 

Lush, J. L« 1945* Animal Breading Plans. 3rd Ed. Iowa State College 
Press, ̂ Aaas, Iowa. 

Lush, J. L., H.0. Hatzar and C. C. Culbertson. 1934* Factors Affectii^ 
Birth Weights of Swine. Genetics 19$329. 

Lush, J. L., P. S. Shearer and C. C. Culbertson. 1939* Crossbreeding 
Hogs for Pork Production. Iowa Agr. Ezp. Sta. Bui. 38O. 

Lush, J. L. and A. E. IfoUn. 1942* Litter Size and Weight as Permanent 
Characteristics of Sows. U. S. D. A. Tech. Bui. 836. 

Nordskog, A. ¥., R* E. Comstoek and L. H, Winters. 1944. Heredity and 
EnTironmental Factors Affecting Qrowth Rate in Swine. J. Animal Sci. 
3$257. 

Phillips, R. W. 1947. U, S. D, A. Yearbook of Agriculture, 1943-7. 
GoTemmwt Printing Office, Washington, D. C. 

Rice, V. A., F. N. Andrews, E. J. Warwick and <7. £, Legates. 1957. Breeding 
and IiqproTement of Farm Animals. 5th Ed. McQraw-Hill, New York, New York. 

Roblson, W. L. 1948. Crossbreeding for the Production of Market Hogs. 
Ohio Agr. Exp. Sta. Bui. 675* 



36 

Shwrrit, Q. W,, H,0« Hetaer, E, Cobb and J. h. Gobble. 195U. A PreUBdnary 
Report of Crossing Seyen Inbred Lines and Four Hon-inbred Breeds of Svine. 
J. Animal Sei. 13(962 (abstract). 

Sierk| C. P. and L, M. Winters. 19$1. A Study of Heterosis in Stiine. J. 
Animal Sci. lOilOU. 

Snedecor^ G. W. 1956. Statistical Methods. $th Sd. Iowa State College 
Press» Aoesy Iowa. 

Scioiers, C. D., 0. E, Dickerson and D. T. Mayer. 1952. Influence of In-
breedingf Age and Growth Rate of Sows on Sexual Maturiey^ Rate of Ovulation, 
Fertilisation and Snbryonie SurrLyal. Mo. Agr. Exp. Sta. Res. Bui. U9U. 

Stewarti H. A. 19U5* 7he Inheritanee of Prolificacy in Swine. J. Animal 
Sci. Ui359. 

Stewart, H. A. and R. E. Comstock. 19U8. A Comparison of Inbred Lines of 
Swine Based on Their Performance in Topcrosses. J. Animal Sci. 7(515 
(abstract). 

Stonaker, H. H. md L. Lush. 19U2. Heritability of Conformation in 
Poland China Swine as Eraluated by Scoring. J. Animal Sci. 1(99. 

Suaqption, L. J., V. E. Rempel and L. M. Winters. 1957. Early .T}eTelopaent 
of the Minn. No. 3 Line of Swine. J. Animal Sci. 16(10U9 (abstract). 

Warwick, E. J. and J. R. Wiley. 1950. Progress in Inbred Lines of Swine 
«id Their Uses in Crosses. Ind. Agr. Exp. Sta. Bui. 552. 

Whatley, J. A., Ur* 19U2. Influence of Heredity and Otiier Factors on 160 
Day Weight in Poland China Swine. J. Agr. Res. 65(2U9. 

Whatley, J. A*, Jr* 1958* Breeding Hogs for More Efficient Production of 
Quality Pork. Purdue Swine Day, Purdue Uniyerslty, Lafayette. 

Whatley, J. A., Jr. and R. H. Nelson. 19U2. Heritability of Differences 
in 180-day Weigd^t and Market Score of Duroc Swine. J. Animal Sci. 1(70 
(abstract). 

Whatley, J. A*, Jr., Doyle Chambers oad D* F* Stephens. 195U. Using Hybrid 
Vigor in Producing Market Pigs. Okla. Agr. Exp. Sta. Bui. Ul5* 

Whatley, J. A., Jr. and F. D. Enfield. 1957. Heritability of Carcass 
Length, Carcass Backfat Thickness and Loin Lean Area in Swine. J. Animal 
Sci. 16(1066. 

WiUham, 0. S. 19UU. Hybrid Vigor Within a Breed. Okie. Agr. Exp. Sta. 
Minieo. Circ. 113. 



� 

�� 

37 

VlnterS| L* H., 0, M» Xlser, F* S, Jordon and V* H* Peters* 1935* Six 
Tears Study of Crossbreeding Ssine* Minn* Agr* Exp* Sta. Bui* 320* 

Winters, M*, F* S* Jordon, R* E* Hogson, 0* H* Kiser and W. W* Green* 
19UU* Prelioinary Report on Crossing of Inbred Lines of ̂ line* J* Animal 
Sci. 3»371* 

Winters, L* M*, D* C* Dailey, P* S* Jordon, 0* M, Eiser, H* E* Rogdson, J* 
H* Cunnings and C* F* Sierk* 19U8* Experiments with Inbreeding Swine* 
Minn* Agr* Biqp* Sta* Bui* UOO* 

ZimmerBtan, B* R*, H. C. Self and L* E* Casida* 1957* the Effect of 
Flushing for Various Lwigths of Tine on the Ovulation Rate of Chester 
White and Chester Vhite*Poland China Crossbred Gilts* J* Animal Sci* 

16:1099* (abstract)* 

< ' •• 

n , . 

-i .'i > r 



 

 

 

 

 
 

 

 

 

 

't--'.A .V-. 

'■^4. ■/ 

, 

•■• 

a'i . *' 

X ■ ■ 

■' :■ :- : 7 

•f- ' 

> ^ 

m: 
f. r 

> • ■• 

. » ■ '■ <' 
>^V. 

't .'•'. 

:<■ >.1 

:. ■ ''V fc' ';:' ' ■ ^ f■ ^ 

•'■ t •„ • ' :(?■ ■ "■■ 
" ' :. ' • ■' " . • -' • . " 

' .' 

! 

' i ■ ■''■ ■■ utl'iv^ ■ 
,-f 

' Jvvi " ■ -.' 

Jro'-l i-

,-: 7.^' 
AFFWDU ' v">l7?ig:si :'ssft 

■ ■ v'>-7- ;' J4;, -
X >-

■ 'S"i^-.V.7i 

. A 

" ^ 1. , . -^- :i.^-?r-.- - .'f ■" ■ 

' a:, .-7 K 

' 7 

• ' :- At*-

/V7..'V— ? s 

■■ ■' ■■' 

7 7.t. 

<•" • • . . "-v -'-r • 

7 

-"7-7- '';7v,,.:""-,^
'.'■7 7#:|8||^5 

■ ■ 7 ■" ■ . r ; <7-' 
,r- " •■I.* / -' 

- . -H' : - •• ^^7"?l7 V. 
'¥; '.7:- ■77t7'^7r- ^■ -• 

:fe7-:" ' - :7-
777>---v 
7;"";' •■ . 7 7^77-' 

' 
-v-

. 

-':C' 

?%|77,: 

-\ 



T
A
B
L
S
 I
 

PB
BP

Of
ti

UN
CE

 O
F 
ST

RA
IQ

HT
BS

ED
S 

Al
iB

 C
aO

SS
BB

ED
S,

 A
ME
S 
PL
AM
TA
TI
ON
, 
SP
RI
8Q
 1
95
6*
 

B
r
e
e
d
i
n
g
 o
f
 p
i
^
 

H
a
a
p
e
h
i
r
e
 

I
k
u
r
o
c
 

P
o
l
a
n
d
 

L
a
n
d
r
a
c
e
 

H
x
D
 

H
x
C
P
x
L
)
 

H
o
,
 o
f
 l
i
t
t
e
r
s
 

8
 

9
 

5
 

7
 

h
 

k
 

N
o
.
 o
f
 p
i
g
s
 p
e
r
 l
i
t
t
«
r
 

B
i
r
t
h
 

B
.
U
 

8
.
6
 

7
.
8
 

7
.
3
 

1
0
.
2
 

1
0
.
5
 

5
6
 d
a
y
s
 

7
.
0
 

7
.
U
 

7
.
6
 

5
.
6
 

9
.
2
 

1
0
.
0
 

I5
U 
da
ys
 

6
.
8
 

7
.
3
 

7
.
U
 

5
.
0
 

9
.
0
 

1
0
.
0
 

A
y
.
 p
i
g
 w
ei
gl
^t
y 
l
b
.
 

B
i
r
t
h
 

3
.
2
 

2
.
7
 

2
.
9
 

2
.
9
 

2
.
6
 

2
.
8
 

5
6
 d
ay

s 
3
8
.
3
 

3
6
.
2
 

3
6
.
5
 

2
9
.
9
 

U
i
.
U
 

3
6
.
3
 

1
5
U
 d
a
y
s
 

1
5
8
.
2
 

1
6
1
.
6
 

1
6
U
.
1
 

1
3
6
.
2
 

1
8
5
.
0
 

1
7
8
.
8
 

1
8
0
 d
ay
s 

1
9
3
.
6
 

2
0
7
.
7
 

2
o
e
.
u
 

1
6
7
.
6
 

22
6.
I4
 

2
2
U
.
1
 

A
y
.
 l
i
t
t
e
r
 w
e
i
g
h
t
,
 l
b
.
 

B
i
r
t
h
 

2
6
.
5
 

2
3
*
2
 

2
2
.
8
 

2
1
.
0
 

2
7
.
2
 

2
9.
U
 

5
6
 d
i^

s 
2
6
8
.
1
 

2
6
9
.
9
 

2
7
7
.
2
 

1
6
6
.
8
 

3
8
3
.
2
 

3
6
2
.
6
 

1
5
U
 d
a
y
s
 

1
0
6
7
.
8
 

1
1
8
5
.
0
 

1
2
1
U
.
U
 

6
8
1
.
3
 

1
6
6
U
.
B
 

1
7
8
8
.
5
 

1
^

d
a
y
s
 

1
3
1
6
.
5
 

1
5
1
6
.
2
 

1
5
U
2
.
2
 

8
3
8
.
0
 

2
0
3
7
.
6
 

2
2
U
1
.
0
 

A
y
.
 d
a
i
l
y
 g
a
i
n
,
 

b
i
r
t
h
 t
o
 n
a
r
k
e
t
,
 l
b
.
 

1
.
1
0
 

1
.
1
8
 

l.
li

» 
0
.
9
6
 

1
.
2
5
 

1
.
2
2
 

Ad
jv
ui
te
d 
ba
ck
fa
t
(2

00
 l
b.
) 
in

. 
1
.
6
1
 

1
.
7
5
 

1
.
3
3
 

1
.
3
2
 

1
.
5
2
 

1
.
3
9
 

'
A
H
 p
ig
s 
ou
t 
of
 o
ns
-y
ea

r-
ol

d 
de
ns
* 

u
>
 

>
o
 



T
A
B
L
E
 1
1
 

PB
SK
aM
AN
CB
 O
F 
ST

RA
IG

HT
BE

ED
S 
M
D
(S

OS
^I

IB
S,

 A
ME
S 
PU
IN
TA
TI
CW
, 
FA

LL
 J
S$

6*
 

-■ 
-.

i 

Br
ee

^n
g 

of
 p

ig
a 

D
u

ro
c
 

M
ot

 
o
f 

li
tt

e
rs

 
U

 
1

0
6 

U
7 

N
o*

 o
f 

pi
gs

 p
er

 l
it
te

r 
B

lr
tt
i 

io
*U

 
9
.5

 
5*

7 
1
1
*2

 
10

*3
56

 d
JQ

rs 
9
*2

 
7

.2
 

9
.8

3
.5

 
8.

7
15

U 
di

gr
s 

9
*2

 
7
.0

 
3
.2

 
9

.8
 

8.
7 

A
t*

 p
ig

 w
o

l^
t,

 l
b
* 

B
ir
th

 
3
.0

 
3
-1

 
3.

U
 

2
.9

 
3*

2
56

 d
ay

s 
35

*6
 

3
3
.1

 
3
0
.7

 
38

.0
 

l*
i*

.8
iS

h 
da

ys
 

16
7.

6 
16

3.
3 

15
2.

0 
1

8
0

.1
 

19
U

.8
18

0 
dc

gr
s 

2
0

7
.2

 
2

1
0

.6
 

18
0.

7 
2
2
3
.0

 
2
0
1
.1

 

A
t*

 l
it
te

r 
w

ei
gh

t, 
lb

* 
B

ir
th

 
31

.8
 

29
.5

 
1

9
.3

 
32

.2
 

32
.U

56
 d

^s
 

32
6.

6 
23

8.
2 

10
7.

3 
37

0.
0 

39
0.

8
15

U 
di

gr
a 

15
38

.8
 

11
U

3.
U

 
1*

81
.2

 
17

55
.7

 
16

97
.8

18
0 

da
ys

 
19

06
.2

 
11

*7
5.

6 
57

8.
2 

21
85

.1
* 

17
1*

9.
6 

A
t*

 d
sl

ly
 g

ai
n,

 
b

ir
th

 t
o

 m
ar

ke
t, 

lb
* 

1
.1

3
 

1
*1

6
 

0
.9

8
 

1
.2

3
 

1
.3

1
 

A
dj

us
te

d 
ba

ek
fa

t 
(2

00
 l

b
.)

 i
n

* 
1.

78
 

1.
U

7
1

.7
9

 
1.

38
 

'A
ll 

pi
gs

 o
ut

 o
f 

l|*
7«

«r
-^

ld
 d

an
s*

 

1
.6

1
 



�

•'
•S

iA
 

T
i
B
L
E
 I
I
I
 

»
 

PS
RK

SM
AH

CB
 O
F 
Sm

AI
GH

TS
aE

DS
 A
HD
 (
SO

SS
BR

ED
S,

 A
ME
S 
PL

AN
TA

TI
ON

, 
Sr

aU
Kl

 1
9S

7 

m
 

B
r
e
e
d
i
n
g
 o
f
 p
i
g
s
 a
n
d
 a
g
e
 o
f
 d
a
m
 

D
a
r
o
c
 

P
o
l
a
n
d
 

L
«
i
d
r
a
c
e
 

H
x
D
 

1
y
r
.
 

-
r
f.
•
 

.
.
 
j
r
.
.

-
i
'
•
 

N
o
.
 o
f
 l
i
t
t
e
r
s
 

7
7
 

8
7

6
 

5
 

k
1
 

N
o
*
 o
f
 p
i
g
s
 p
e
r
 l
i
t
t
e
r
 

B
i
r
t
h
 

7
.
6
 

1
0
.
8
 

9
.
8
 

U
.
7
 

8
.
3
 

9
*
2
 

1
0
.
8
 

1
6
.
0

5
6
 d
Nj

rs
 

6.
ii
. 

8
.
6
 

8
.
8
 

7
.
6
 

7
.
2
 

7
.
0
 

9
.
0
 

1
0
.
0
 

15
U 
da
ys
 

6
.
U
 

8
.
U
 

8
.
5
 

7
.
6
 

6
.
8
 

6
.
8
 

9
.
0
 

1
0
.
0
 

A
v
.
 p
i
g
 w
ei
gh
ty
 I
h
*
 

B
i
r
t
h
 

3
.
2
 

3
.
5
 

2
.
9
 

2
.
9
 

3
.
2
 

3
.
U
 

2
.
7
 

2
.
2
 

5
6
 d
ay
s 

3
3
.
2
 

3
9
.
1
 

3
2.
U
 

3
2
.
8
 

3
2
.
U
 

3
5
*
9
 

3
8
.
0
 

3
1
.
3
 

15
U 
da

jB
 

1
6
6
,
3
 

1
6
8
.
5
 

1
6
5
.
1
 

1
6
1
.
U
 

1
6
U
.
0
 

1
5
7
.
2
 

1
8
8
.
2
 

1
8
0
.
9

IS
O 
da

fs
 

2
0
U
.
8
 

2
1
1
.
8
 

2
0
U
.
3
 

1
9
9
.
7
 

1
9
7
.
0
 

1
9
3
.
3
 

2
2
8
.
8
 

2
2
3
*
2
 

Av
« 
l
i
t
t
e
r
 w
e
i
g
h
t
,
 l
b
.
 

B
i
r
t
h
 

2
U
.
6
 

3
8
.
2
 

2
8
.
6
 

3
3
.
9
 

2
6
.
6
 

3
1
.
7
 

2
9
.
5
 

2
5
.
9

5
6
 d
ay

s 
2
1
3
.
1
 

3
3
U
.
8
 

2
8
3
.
2
 

2
6
2
.
6
 

2
3
1
.
9
 

2
5
1
.
3
 

3
U
1
.
6
 

3
1
3
.
U
 

1
5
U
 d
ay
s 

1
0
6
9
.
1
 
li
)2
0.
0 

1
2
2
1
.
9
 

1
1
2
0
.
U

11
|0
3.
3 

1
0
6
8
.
6
 

1
6
9
U
.
3
 
1
8
0
8
.
8
 

I
S
O
 d
a
y
s
 

1
3
1
0
.
7
 
1
7
7
9
.
1
 

1
7
3
6
.
6
 
1
5
1
7
.
7
 

1
3
3
9
.
6
 

13
1I
4.
U 

2
0
5
9
.
2
 
2
2
3
2
,
1
 

Ay
* 
d
a
i
l
y
 g
a
i
n
,
 

b
i
r
t
h
 t
o
 n
a
r
k
e
t
,
 l
b
.
 

1
.
1
2
 

1
.
1
6
 

I
.
I
U
 

1
.
1
2
 

1
.
0
8
 

1
.
0
7
 

1
.
2
8
 

1
.
2
3
 

Ad
ju

st
ed

 b
ac

kf
at

(
2
0
0
 l
b
.
)
i
n
.
 

1
.
5
3
 

1
.
U
9
 

1
.
6
3
 

1
.
6
1
 

1
.
5
1
 

1
.
2
7
 

1.
5U

 
1
.
6
3
 



t
t
S
L
E
 I
I
I
 

P:
ff

iF
Of

il
l&

iJ
CE

 o
r 
ST
HA
IG
HT
KI
ED
S 
an
d 

Cf
iO

SS
BS

ED
S,

 A
HE

S 
PL
AI
TA
TI
ON
, 
SP

RI
MQ

 1
9^
7 
(e

on
ti

nu
od

) 

N
o
*
 
o
f
 l
i
t
t
e
r
s
 

H
o
*
 o
f
 p
i
g
s
 p
e
r
 l
i
t
t
e
r
 

B
i
r
t
h
 

$
6
 d
aj
re
 

l
^
k
 d

a^
ns
 

A
t
.
 p
i
g
 w
e
i
g
h
t
,
 l
b
*
 

B
i
r
t
h
 

$
6
 d
ay

s 
I
B
k
 d
iQ
^ 

1
8
0
 d
ay
s 

At
* 
l
i
t
t
e
r
 w
ei
gh
t*
 l
b
*
 

B
i
r
t
h
 

5
6
 d
sy
a 

l
$
k
 d
ay
s 

1
8
0
 d
iy

s 

A
t
.
 d
a
i
l
y
 g
ai

n,
 

b
i
r
t
h
 t
o
 a
a
r
k
e
t
,
 l
b
.
 

Ad
ju

st
ed

 b
ae
kf
at

(
2
0
0
 l
b*
} 
i
n
.
 

D
x
H
 

2
 y
r
 

1
 

9
.
0
 

6
.
0
 

6
*
0
 

5
7
.
2
 

2
0
3
.
0
 

2
3
2
.
U
 

3
0
*
2
 

3
U
3
.
U
 

1
2
1
8
*
3
 

1
3
9
U
.
U
 

1
*
2
8
 

1
.
5
2
 

B
r
e
»
d
l
n
g
 o
f
 p
i
g
s
 a
n
d
 •
g
e
 o
f
 d
«
m
 

15
3P
 

f
S
~
"
 

3
2
 

k
 

8
.
3
 

1
0
.
5
 

9
.
5
 

7
.
0
 

8
.
0
 

8
.
0
 

7
.
0
 

8
.
0
 

8
*
0
 

3
.
9
 

3
.
8
 

2
*
7
 

3
7
.
2
 

3
8
.
2
 

2
8
.
9
 

1
7
0
.
1
 

1
6
9
*
0
 

1
6
7
*
1
 

2
1
8
*
8
 

2
1
6
*
3
 

2
0
3
*
1
 

3
2
.
3
 

U
0
.
2
 

2
5
*
8
 

2
6
0
.
2
 

3
0
5
.
U
 

2
3
1
.
U
 

1
1
9
0
.
5
 

1
3
5
1
.
8
 

1
3
3
7
.
0
 

1
5
3
2
.
0
 

1
7
3
0
.
U
 

1
6
2
U
.
9
 

1
.
1
9
 

1
.
1
7
 

1
*
1
0
 

l
.
U
U
 

l*
ii

O 
1
.
6
6
 

D
x
C
P
x
I
Q
 

•
-
J
*
*
 

It
 

1
2
.
5
 

1
1
.
2
 

1
1
.
0
 

3
.
8
 

it
5.

9 
2
0
2
.
U
 

2
3
9
.
2
 

1|
6.
9 

5
1
6
.
3
 

2
2
2
6
*
2
 

2
6
3
0
.
9
 

1
*
3
2
 

1
.
2
7
 



T
A
B
L
E
 I
K
 

PE
RP
OS
li
AM
CB
 O
P 
ST

aA
ia

HT
®f

l®
S 
A¥

D 
CB
OS
S^
ID
S,
 A

i!
SS
 P
LA

HT
AK

OH
, 
SP

BI
MG

 1
95

? 
(c
on
ti
nu
ed
) 

B
r
e
e
d
i
n
g
 o
f
 p
i
g
s
 
a
n
d
 e
g
e
 o
f
 d
a
m
 

S
x
j
H
x
D
)
 

Yx
(H
xD
) 

Dx
(H

3t
o)

' 
L
x
(
H
x
P
3
d
.
)
 

H
o
*
 
o
f
 l
i
t
t
e
r
s
 

3
3

5
 

7
6
 

N
o
.
 o
f
 p
i
g
s
 p
e
r
 l
i
t
t
e
r
 

B
i
r
t
h
 

1
2
.
0
 

1
2
.
0
 

1
0
.
2
 

9
.
U
 

8
.
8
 

5
6
 d
hp
e 

1
0
.
0
 

1
0
.
3
 

8
.
8
 

8
.
1
 

7
.
3
 

15
U 
da
ys
 

1
0
.
0
 

1
0
.
3
 

8
.
6
 

7
.
8
 

7
.
3
 

A
v
.
 p
i
g
 w
e
i
g
h
t
,
 l
b
.
 

B
i
r
t
h
 

2
.
7
 

3
.
0
 

3
.
0
 

3
.
0
 

3
.
0
 

5
6
 d
ay
s 

3
5
.
6
 

i»
o.
u 

3
2
.
2
 

3
7
.
2
 

3
8
.
6
 

1
5
U
 d
a
y
s
 

1
7
3
.
2
 

1
8
3
.
0
 

1
7
2
.
7
 

1
8
3
.
5
 

17
6.
1*
 

1
8
0
 d
Mj
ra
 

2
0
8
.
5
 

2
2
2
.
5
 

21
1»
.l
 

2
2
3
.
6
 

21
1t
.)
i 

A
y
.
 l
i
t
t
e
r
 w
e
i
g
h
t
,
 l
b
.
 

B
i
r
t
h
 

3
2
.
1
 

3
5
.
7
 

3
0
.
5
 

2
8
.
2
 

2
5
.
1
 

5
6
 d
ay
s 

3
5
5
*
6
 

U
1
8
.
0
 

2
8
3
.
3
 

3
0
2
.
9
 

2
8
3
.
3
 

1
5
k
 d
a
y
s
 

1
7
3
2
.
2
 

1
8
9
1
.
3
 

11
*8

5.
6 

1
U
U
2
.
2
 

12
93

.l
t 

1
6
0
 d
iy
s 

2
0
8
5
.
0
 

2
2
9
1
.
8
 

1
8
U
1
.
2
 

1
7
U
U
.
1
 

1
5
6
5
.
1
 

A
t
.
 d
a
i
l
y
 g
a
i
n
,
 

b
i
r
t
h
 t
o
 m
a
r
k
e
t
,
 l
b
*
 

1
.
1
2
 

1
.
2
1
 

1
.
1
6
 

1
.
2
2
 

1
.
1
6
 

Ad
ju

st
ed

 b
ae
kf
at

(
2
0
0
l
b
.
)
i
n
.
 

1
.
U
9
 

1
.
3
7
 

1
.
5
2
 

1.
36

 
1
.
3
5
 

S
r
-



T
A
B
L
E
 I
T
 

PK
FC
RM
AM
CE
 O
F 
SI

SA
I(

2i
T^

ED
S 
AS
D 
C^
SS
BR
fi
DS
, 
AM
ES
 P
LA

ST
AT

IO
N,

 F
AL

L 
19

57
 

B
r
e
e
d
i
n
g
 o
f
 p
lg

g 
an
d 
ag

e 
o
f
 d
a
m
 

rie
nt
wb
ir
e 

D
u
r
o
c
 

F
o
I
a
T
d
 

-
„
.
t
 
•
 

■•
■5

 
jr
r
.
 

y
r
. 

i.
 
y
r
. 

it
 y

r.
 

2 
M

-Z
E

l 
H

o.
 
o

f 
li
tt

e
rs

 
1
 

3
9

3
k 

3
7 

H
o.

 o
f 

pi
gs

 p
er

 l
it
te

r 
B

ir
th

 
9
.0

 
9
.3

 
1

0
.0

 
1
0
.7

 
U

.6
56

 d
ag

re
 

8
.0

 
8
.0

 
1

0
.7

 
8.

7 
7

.5
 

9
.0

 
9
.7

 
7
.7

15
U 

di
gr

s 
6

.0
 

7
.0

 
7

.5
 

6
.3

 
8.

7 
9.

U
 

7
.3

 
5
.8

 
Av

. 
pi

g 
w

ei
gh

tf 
lb

. 
B

ir
th

 
3
.2

 
3.

8 
3.

6 
2

.8
 

3
.0

 
3
.2

 
3

.2
56

 d
ay

s 
2
2
.6

 
35

.U
 

3
7
.0

 
3

2
.0

 
35

.8
 

3
5
.1

 
3

0
.9

15
U 

da
ys

 
13

6.
0 

16
5.

1 
1

6
1

.0
 

16
3.

5 
16

3.
3 

19
3.

8 
15

2.
6

18
0 

dh
ys

 
17

2.
3 

20
6.

8 
20

2.
9 

20
2.

3 
21

5.
2 

23
9.

3 
19

1.
U

 
A

v.
 l

it
te

r 
w

ei
gh

ty
 l

b
. 

B
ir
th

 
2

9
.2

 
35

.3
 

36
.2

 
29

.U
 

3U
.3

 
33

.7
 

27
.1

*
56

 d
ay

s 
1

8
1

.1
 

28
3.

3 
27

7.
U

 
28

8.
U

 
3U

7.
9 

26
9.

2 
19

5.
7

15
U 

da
ys

 
81

5.
8 

11
55

.5
 

12
07

.8
 

lia
7
.3

 
15

U
0.

1 
11

*2
1.

0 
88

2.
0

iS
O

 d
ay

s 
10

33
.8

 
1U

U
7.

6 
15

21
.8

 
17

60
.0

 
20

22
.9

 
17

1*
6.

9 
1
1
1
0
.1

 
A

v,
 d

a
ily

 g
ai

n,
 

b
ir
th

 t
o
 m

ar
ke

t, 
lb

. 
0
.9

8
 

I.
ID

 
1

.1
2

 
1
.1

1
 

1
.1

6
 

1
.2

8
 

1.
05

 
A

dj
os

te
d 

ba
ck

fa
t 

(2
00

 l
b
.)

 i
n
. 

1.
3U

 
l.
U

l
1.

52
 

1.
58

 
1.

56
 

1.
U

5 
1,

71
» 



 
 

T
A
B
L
E
 l
y
 

PH
lP
Oa
MA
MC
E 
OF

 S
TR

AI
QH

TB
BS

DS
 A
ND
 C
IK
)S
SB
RE
B5
, 
AM

ES
 P
LM

TA
TI

OM
, 
FA

LL
 1
9^
7 
(c
on
ti
nu
ed
) 

B
r
e
e
d
i
n
g
 o
f
 p
i
g
s
 
an
d 
a
g
e
 o
f
 d
«
B
 

L
a
n
d
r
a
c
e
 

H
x
D
 

"
s
s
r
 

1
 y
r«
 

*
 

.
.
'
'
 

-
V
*
.
 

*
 

*
5

j
r
*
.
 

^
 
y
r
.
 

H
o
*
 o
f
 l
i
t
t
e
r
s
 

2
 

5
 

k
1
 

7
1

2
 

N
o
*
 o
f
 p
i
g
B
 p
e
r
 l
i
t
t
e
r
 

B
i
r
t
h
 

8
.
0
 

1
0
.
6
 

1
0
.
8
 

1
6
.
0
 

8
.
1
 

1
1
.
5

5
6
 d
ag

rs
 

6
.
0
 

7
.
2
 

1
U
.
0
 

7
.
5
 

9
.
0
 

7
.
6
 

1
0
.
0
 

1
0
.
5

15
U 
da

ys
 

6
.
6
 

1
0
.
0

5
.
5
 

7
.
0
 

9
.
0
 

7
.
3
 

2
0
.
5
 

At
. 
pi
g 
ve

lj
^t

, 
lb

* 
B
i
r
t
h
 

3
.
0
 

3
.
U
 

2
.
7
 

2
.
2
 

2
.
9
 

3
.
2
 

3
.
3

5
6
 d
ay
s 

2
U
.
0
 

3
0
.
3
 

2
9
.
5
 

2
5
.
3
 

2
9
.
5
 

3
5
.
0

1
5
^
 d
ay
s 

1
2
2
.
5
 

1
3
U
.
0
 

1
5
2
.
6
 

3
9
.
5
 

1
U
3
.
9
 

1
5
2
.
3
 

1
5
7
.
0
 

I8
3.

U
1
8
0
 d
ay
s 

1
5
0
.
3
 

1
6
1
.
0
 

1
9
U
.
9
 

1
8
9
.
2
 

1
9
7
.
0

1
9
3
.
5
 

2
2
6
.
6
 

A
t
.
 l
it
te
r 
we
ig
ht
y 
I
h
*
 

B
i
r
t
h
 

2
U
.
1
 

3
5
.
7
 

2
8
.
8
 

3
5
.
0
 

3
8
.
2

2
3
.
7
 

Ui
i.
7

5
6
 d
ay
s 

li
at

.2
 

2
1
8
.
1
 

2
2
1
.
2
 

2
2
7
.i

a 
2
2
3
.
1
 

3
5
0
.
5
 

U
I
U
.
7

1
5
U
 d
ay
s 

6
7
3
.
7
 

8
8
U
.
3
 

1
0
6
8
.
0
 

1
2
9
U
.
9
 

1
1
0
9
.
7
 

1
5
7
0
.
2
 

I
9
2
5
.
U

1
8
0
 d
ay
s 

6
2
6
.
6
 

1
0
6
2
.
6
 

1
3
6
U
.
3
 

1
7
0
2
.
8
 

II
4I

2.
6 

1
9
7
0
.
0
 

2
3
7
9
.
3
 

At
. 
da
il
y 
ga
in
, 

bi
rt
h 
t
o
 u
xi
ce
ty
 l
b
.
 

0
.
9
3
 

0
.
8
9
 

l
.
O
U
 

1
.
0
9
 

1
.
0
5
 

1
.
0
9
 

1
.
2
2
 

Ad
ju

st
ed

 b
ae

kf
at

(
2
0
0
 I
b.
X
i
n
*
 

1
.
2
1
 

1
.
2
5
 

1
.
5
2
 

1
.
7
5
 

1
.
5
U
 

1
.
6
1
 

1
.
5
7
 



T
i
B
L
E
 I
V
 

m
F
O
B
M
A
H
C
S
 O
F 
sm
AI
CS
TB
RE
DS
 M
D
 C
RO
SS
BR
EC
S,
 i
0C

ES
 P
LA

NT
AT

I0
8,

 F
AL

L 
19

57
 (
q
o
n
t
i
m
e
d
)
 

B
r
e
e
d
i
n
g
 o
f
 p
i
g
s
 
a
n
d
 a
g
e
 o
f
 d
a
a
 

L
x
D
 

H
x
i
m
D
 

l
y
r
.
l
i
 y
r
.
 
2
 y
r
.
 

1
 y
r
.
 
I
s
 y
r
.
 

1
 y
r
.
 

1
 y
r
.
 
I
s
 y
r
.
 

H
o
.
 o
f
 l
i
t
t
e
r
s
 

1
 

2
 

1
 

2
 

1
 

2
 

3
2
 

H
o
*
 o
f
 p
i
g
s
 p
e
r
 l
i
t
t
e
r
 

B
i
r
t
h
 

1
0
.
0
 

1
1
.
0
 

1
2
.
0
 

9
.
0

5
.
5
 

9
.
5
 

8
.
5
 

1
2
.
5
 

5
6
 d
ay

s 
1
0
.
0
 

U
.
o
 

1
0
.
0
 

7
.
0
 

9
.
0
 

8
.
5
 

8
.
3
 

1
2
.
0
 

1
5
U
 d
^
e
 

1
0
.
0
 

U
.
o
 

1
0
.
0
 

7
.
0
 

9
.
0
 

8
.
5
 

8
.
3
 

1
1
*
5
 

A
t
.
 p
i
g
 w
ei
gh
ty
 l
b
*
 

B
i
r
t
h
 

2
*
6
 

3
.
7
 

3
.
1
 

2
.
9
 

3
.
5
 

2
.
5
 

2
.
6
 

3
.
3
 

5
6
 d
ay

s 
3
6
.
7
 

U
U
.
l
 

3
1
.
8
 

1^
*6

 
3
2
U
j
 

3
1
.
9
 

3
3
.
U
 

1
5
U
 d
by

s 
1
6
9
.
6
 
1
^
.
6
 

1
9
6
.
7
 

1
6
U
.
9
 

1
8
5.
U
 

1
6
3
.
6
 

1
6
8
.
1
 

1
6
2
.
5
 

1
8
0
 d
ay

s 
2
0
7
.t

i 
2
2
6
.
2
 

2
3
7
.
7
 

2
0
7
.
2
 

2
2
6
.
U
 

2
0
U
.
8
 

2
0
9
.
0
 

2
0
U
.
1
 

A
t
*
 l
i
t
t
e
r
 w
e
i
i
^
t
,
 l
b
*
 

B
i
r
t
h
 

2
6
.
5
 

2
0
.
3
 

3
U
.
2
 

2
7
.
6
 

U
1
.
9
 

2
1
.
3
 

2
3
.
7
 

U
O
.
S
 

5
6
 d
by

s 
3
6
7
.
0
 
1
5
2
.
3
 

U
U
0
.
9
 

2
2
2.

li
 

3
6
5
.
6
 

2
7
5
.
2
 

2
6
5
.
5
 

U
0
0
.
8
 

1
5
U
 d
^
s
 

1
6
9
6
*
2
 
7
2
2
.
6
 
1
9
6
7
.
3
 

1
1
5
U
.
U
 
1
6
6
9
.
0
 

1
3
9
0
.
6
 

ll
i0

1.
2 

1
8
6
8
.
U
 

1
8
0
 d
ay
s 

2
0
7
U
.
0
 
9
0
U
.
8
 
2
3
7
7
.
0
 

1
U
5
0
.
U
 
2
0
5
5
.
6
 

1
7
U
0
.
8
 

1
7
3
U
.
7
 
2
3
U
7
*
2
 

A
t
*
 d
a
i
l
y
 g
a
i
n
,
 

b
i
r
t
h
 t
o
 a
ar

ke
ty

 l
b
*
 

l.
ll

i 
1*
27
 

1*
26
 

1*
13

 
1
.
2
3
 

1
.
1
1
 

1*
13

 
1
*
1
1
 

Ad
ij
tt
st
ed
 b
ac
kf
at

(2
00

 l
b.

},
 i
n.
 

1
.
U
8
 

1
*
5
2
 

1
.
U
5
 

1
.
3
8
 

1
.
U
6
 

1
.
6
0
 

1
.
6
2
 

1
.
6
6
 



 

0.5
8.8

3.2

T
i
B
L
E
 I
T
 

PE
KF
CE
MA
NC
S 
OF

 S
TR
AI
GH
Tf
fi
lE
DS
 M
D
(S
OS
Sf
fi
SD
S,
 A
ME

S 
PL

AN
TA

TI
ON

, 
FA
LL
 1
9$
7 
(c

on
ti

nu
ed

) 

B
r
e
e
d
i
n
g
 o
f
 

s
 a
n
d
 
a
g
e
 o
f
 d
a
a
 

tx
ft

bc
D)

 
"
K
££
!!
} 

1
 

fĉ
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TABLE TII 

ATBIAaX PERFOSHAHCI OF STRAIQHTBREDS, AMES PLANTATIOil 
SPHINO AND PALL, 19^ AHD 1957 

Mo* of litters 

No* pigs per litter 
Birth 

56 days 
X5U days 

Ar, pig weight, lb* 
Birth 

56 days 
15U days 
180 days 

Ar* litter weight, lb* 
Birth 

56 days 
15U days 
180 days 

At* daily gain, 
birtii to market, lb* 

Adjusted baekfat (200 lb*), in* 

Breed 

Landrace Poland Hampshire Duroc 

25 20 U1 hi 

8.0 8.U 9.5 10.2 

5.7 i.9 7.9 8.1 
5.3 6,5 7.7 1.9 

3.2 3.1 3*3 2.9 
31.1 32.9 36*2 3U.5 

li49*8 159.5 16U.6 167*6 
173.0 195.0 20U.3 209.3 

25.9 26.0 31.3 29.U 
177.9 227.0 285.7 279.2 
790.7 1036.6 1268.U 1322.8 
913.6 1267.8 157U.U 1652.5 

0*98 1.09 1.13 1*16 

1*29 1.53 1.62 1.65 

*Slgnifieanc« of differences between arerages tested through use 
of Duncan's nsiltiple range test* Arerages underscored by the ssim line 
are not significantly different* Avwrages not underscored by the same 
line are significantly different* 
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