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INTRODUCTION

i-;'j

at is a major item affecting the markst value of the heog carcass.
Consequently the low price of lard and fat cuts has reduced the value of
overfat hogs. At the‘present time considersble emphasis is being placed
on the production of a meat type hog which yields & maximum of high guali-
ty pork with a2 minizwum of excess fet. Consumer prefererice for leaner
cuts of pork and the reduced consumer demsnd for lard is arousing consid-
erable interest in this problem,

One possible method of produciang meat type hogs is to limit the feed
intake during some stage of the fattening period, thereby reducing the

rate of zain and limiting the amount of fat deposition,

A second method of developing meat type hogs is through breeding,

This reguires the identiflecation of the best individuals and lines for
producing hogs with a high percentsage of the preferrved carcass cubts with-
out sacrificing rate and zfficiency of gain.

This experiment was undertaken to gain information on the effect
a3

of ths two methods, separately and in combination, on the cost of pro-

duction and carcaess merii.



REVIgY OF LIT 2 ATURE

9,

Numerous studies have been published which are of value in attempt-

ing to find an economical msthod of produclng leansr btyve hogs. Consid~
grable work has been reported on the relatliocnshin of type to eccnomical

pork productiosn and carcass yield, and the effect of rate of gein and
the animal's slaughter weizht on the various carcass components, lithin
recent ysars meny revorts on this problem have been devoted to the ef-
ects of breeding and restriciive feeding methods on carcass desirability.
Scott (1927) reported a study on 648 lard typs hogs classified into

three type groups. The percentasze of wholeszle cuts did not differ

s w3y

greatly among these groups but the long-bodied, more upstanding hogs
produced the highest psrcentige of lean cubs (ham, loin, end Boston butt).
The short-bodied hogs yielded the highest percentage of sides and fat

cuts (fat back, clear plate, and dry salt butts). Condition as measured
by depth of fat was a factor of considerable importance in determining
the percentage of wholeszle cuts. As hogs increased in degree of fat-
ness tne percent&gé of lean and bony cuts decreased and the percentu:e

of fat cuts increased.

A study was made by Carroll and co-workers (1929) on the effect of
type on economy of gain. Their study involved 316 pipgs classified as
very chuffy, chuffy, intermedicte, rangy, and very rangy. The inter~
mediate type tended to make somewhat more rapid and more econondcsl zains.,
Bull and Longwell (1929) analyzed the carcass date on 189 of thesze hogs.
They conecluded that, from the butchers standpoint, the intermedizte type

was also the most desirable, The carcasses from the rangy type were

atisfactory if the pigs were self-fed. Very chuffy pigs tended to be

0



too fat and the very rangy pigs yielded carcasses lacking in firmness
and containing too much bone.

Bull and others (1935) classified 58 hogs into four different types
and found no significant differences in rate and economy of gain or in
dressing percentage., They concluded that none of the types of animals
included in the study met the pork market demand of the day. The inter-
mediate type most nearly approached the ideal but pigs with the quality
and plumpness of the intermediate type, the length of the rangy type
and the early maturity of the chuffy type would be ideal.

Zeller (1940) reported further on the relation of type to economy
of swine production. In this study 672 Poland China hogs comprizing
three type groups were used. The intermediate type hogs made the fast-
est and most economical gains. Zeller concluded that the intermediate
type best suited the market demands, Flexibility in time of marketing
this type increased its value.

Hankins (1940) studied the effect of type on the carcass components
using small, medium, and large type Poland China hogs. In one study
the different types were killed when a uniform degree of finish was
reached. The small type averaged 150, the medium type 223, and the large
type 262 pounds when killed., The dressing percentage of the large type
was 2 to 3 per cent higher than the other two types. The difference in
yield of wholesale cuts was small and in favor of the large type. In
the other study the three types were all slaughtered at about 225 pounds.
The dressing percentage of the small type was significantly higher than
the other two groups although the large type yielded the highest per-
centage of lean cuts. However, the large type carcasses were inferior

as they tended to be soft.



Study of the relation of rate of gain and slaughter weight to car-
cass conformation and components has produced useful information in the
problem of how to produce leaner carcasses.

Scott (1930) observed that as the pig develops the depth of back-
fat and percentage of fat cuts (jowl and shoulder fat) increase and the
percentage of Boston butt and bony cuts (neckbones, spare ribs, and shank)
decrease. Gilts yielded a slightly higher percentage of lean cuts than
barrows.

Crampton (1940) studied the effects of early growth rate on lean-
ness of carcass in 247 bacon pigs. The pigs were allowed to govern their
own feed intake so gainﬁ were in no way controlled. Variation in gains
was typical of those found in any non-inbred group of this size. The
average daily gain from 60 days of age to 200 pounds was 1.10 pounds
with a standard deviation of 0.14 of a pound., From these data he concluded
there was no relationship between rate of gain and carcass leanness or
length of carcass., Leanness was not related to length but gains were re-
lated to feed intake.

In a study of growth rate and carcass quality on 75 bacon pigs,
Donald (1940) concluded that it would be unwise to make detailed pre-
dictions of the relation between growth and carcass quality. However,
he observed that fast growth rates after weaning and thick backfat seem
to be assoclated,

McMeekan (1940) slaughtered Large White pigs at birth, 4, 8, 16,

20, 24, and 28 weeks of age to determine the order and rate at which
the various carcass components developed under two planes of nutrition.
He found the growth of body proportions exhibited a well-defined anter-

ior-posterior gradient,



The major body tissues showed a marked differential growth behav-
ior. Development of body tissues was in the order of skeleton, muscle,
and fat. The bone and skin components developed at a relatively con-
stant rate., Lean tissue developed rapidly, starting early and increas-
ing slightly with rate of growth throughout the entire 28 weeks. The
fat content of the carcass remained low from birth to about the sixteenth
week, Then fat was deposited at an increasing rate until the fat por-
tion equaled the lean portion at about 26 weeks, The body organs and
offal showed the most development at birth.

An inadequate ration affected development of loin, depth of body,
and hindquarter more severely than head, neck, leg, and body length.
With a limited supply of nutrients the development of bone and muscle
was penalized less than the development of fat tissue.

A measure and count of muscle fibers from tissue cross sections
indicated that muscle growth was primarily the result of an increase in
size of the individnal muscle‘fibers. The size of muscle fibers was
found to be directly related to the plane of nutrition. He found no
evidence of any increase in number of muscle fibers after the birth of
the pig.

Loeffel and co-workers (1943) slaughtefad pigs at weights of 150,
175, 200, 225, 250, 300, and LOO pounds. The dressing percentage in-
creased 10 per cent and the backfat thickness increased from 0.69 to
2.4 inches from the 150 to the 40O pound group. The carcass of a 150~
pound pig contained 32 per cent fat and 51 per cent lean while the car-
cass of a 400-pound pig contained 55 per cent fat and 34 per cent lean,

Dickerson and workers (1943) collected data on 278 Poland China

pigs slaughtered at an average weight of 225 pounds to determine the



relationship between carcass conformation and value of the live hog.
External conformation indicated differences in fat thickness and in
length of bone and muscle rather than in thickness of muscle, Width

at pelvic region and plumpness of ham were the only external measure-
ments indicative of muscle thickness, The deeper carcasses yielded more
ham and shoulder, while wider carcasses yielded more belly and fat. Car-
casses with plumper hams yielded more ham, belly, and loin. According
to this work the most valuable carcasses would be those that are wider,
deeper, and plumper in the ham. The area of loin cross section was a
more accurate measure of muscling than area of lean in the ham cross
section,

Hankins and Ellis (1945) slaughtered 64 intermediate type hogs
ranging in weight from 167 to 254 pounds to determine the effect of
live weight on the yield of the carcass components., As the live weight
increased the weight of ham, shoulder, belly, and backfat increased pro-
portionally, The loin also increased in weight but at a slower rate.

The percentage of protein in the carcass decreased as live weight in-
creased. In general, the loin contained the highest proportion of lean
meat and the head the lowest, while the ham, shoulder, and bacon were
intermediate. Five 175-pound hogs yielded about as much lean as four
250-pound hogs.

One of the first production studies made on hogs of different breeds
was undertaken by Hogan and others (1925). Of the eight Large Yorkshires
and eight Poland Chinas used in this experiment, one of each was slaugh=
tered at the following weights: 100, 150, 200, 250, and 300 pounds.
Carcass studies did not indicate any great differences between the breeds.
However the Yorkshire consistently yielded the heavier loin and the Poland

China produced the larger percentage of bacon.



The dressing percentage increased 12 per cent as the slaughter weight
increased from 100 to 300 pounds. As the hogs gained in weight the shoulder
and sparerib made up a smaller percentage of the carcass, The ham and
head showed a similar but smaller decrease in proportion but the bacon
and loin gained in relative size as the carcass became heavier, The
economy of gain and rate of gain was approximately the same for both
types, but the carcass data indiecated the lard type hogs reached their
most desirable marxet weight at an sarlier age,

In a comparison of meat yields of Danish Landrace hogs with Poland
Chinas and Durocs, Hankins and Hiner (1937) reported the Danish Landrace
carcasses had heavier loins than the two American breeds. The hams from
the Danish Landrace and Poland China carcasses were heavier than those
from Durocs. No differences were noted in yields of bellies, picnics,
and Boston butts. The Danish Landrace hogs produced the highest percent-
age of lean cuts without a decrease in percentage of belly. The loin
eye measurement indicated the Danish Landrace hogs produced the leanest
carcasses, The Duroc hogs had the highest dressing percentage.

Dickerson and co-workers (1946) in studying hybrid vigor in single
crosses between inbred lines of Poland Chinas, noted the crosses exceeded
the inbreds by 12 per cent in weight at 56 days and 21 per cent at 154
days. In total litter weight at 154 days they exceeded the inbreds by
72 per cent. The average daily gain of the linecrosses exceeded the in-
breds by .14k of a pound from 84 days to final weight of 225 pounds. Al
though crosses grew more rapidly, the feed requirements per 100 pounds
galn was practically the same for both groups during this period. Slaughe
ter data showed a trend for the crosses to have a lower dressing percente

age, less fat, and plumper hams than the inbred lines,



Bratzler (1947) obtained cut-outs at a packing plant on 478 car-
casses representing 17 breeds and breed crosses. The number of carcasses
per breed or cross varied from 5 to 61. The percentage of primal cuts
varied from 46.7 per cent for the Chester x Hampshire cross to 49.4 per
cent for the Hampshires., The Berkshires and Chester Whites seemed to be
heavier in the shoulder than the other 15 breeds and breed crosses.

Winters and others (1948) gathered carcass data from 708 carcasses
representing three breeds, crosses between these breeds, many inbred
lines, and crosses between these lines, They concluded that carcasses
from crossed lines were distinctly superior to carcasses from parental
inbred lines or the three unidentified breeds used as a check. The
carcasses from crosses of lines belonging to different breeds were super-
ior to those within the Poland China breed. The feed lot performance
was also in favor of the breed crosses,

They obtained superior carcasses from pigs that made very rapid
gains. They concluded that slow growth due to genetic or environmental
influences was not necessary for the production of superior carcasses.

When 741 carcasses representing 50 breeding groups were studied by
Sierk (1949), significant differences were found between breeding groups
for five primal cuts, degree of fatness, and carcass measurements., When
the Minnesota No. 1 line was used in crosses, the carcasses were longer
and produced a larger quantity of high quality bacon. Minnesota No, 2
line increased the yield of loin and reduced the fat content while Poland
China lines increased the proportion of ham when used in crosses. The
lowest yield of five primal cuté came from some inbred Poland China lines
and the Poland China, Duroc, and Chester White outbreds. The fattest

carcasses were from the Duroc and Chester White outbred groups.



Interest in the effect of restricted feeding methods for the econ-
omical »nroduction of leaner type carcasses has lncreased since lard does
net command the price it formerly did. 31lis and Zeller (1934) found
that the restriction of the fzed to zrowing plgs to apsroximately thrse-
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guantity of feed reguired to produce a undt of goain,
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dfhen corn and
supplement were fed at levels of 4, 3, and 2 poands per bundred pouwads
ht, the averéga daily sodns from 65 to 200 pounds were 1.14,
1.03, zad .77 pounds, respectively. The pigs on the high feed level re-
red 34 per cent more fecd then the pilgs on the low feed lewel, Vhen
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a wheat ration with supplement was usad in the szme manner, the average
daily gains wore 1,26, .95, and .62 pounds, vespectively, The corn and
scpvlement ration proved more sconomical per unit of zoin in the restricted

groups than the wheat and supplement ration., The carcasses of the hogs

on the most restricted foeding level yilelded the kb
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lean cuts,
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From 100 pounds to slaughter welgn
The non-restricted group of pizs made an average dally goin of 1.55 pounds,

The restricted group zained 1.19 pouwnis a day and recuired 29 days longer
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Shorrock (1940) found some advantase in the restricted feeding
method if not carried to such 2 degree that it was no longer cconomically
feasible, He divided »igs into three grouss so that the reduction in
feed of the restricted groups bocame progressively more severs as the

welpht. At 115 pounds tho mediun and low level groups

o
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were getting 95 and 90 per cent s wuch feed as the high groun., Ab 165
wounds thessz two groups were only getting 85 and 70 per cent of the feed
of the high group. He observed that pizs on the restricted rotions cone-
sumad less feed per unit of zaln and the carcasses contsined a smaller
proportion of fat.

Hcileekan (1940a) and McHeekan and Hammond (1940) designed the folw-
lowing type of eszperiment to determine the effect of restricted rations

on growth curves and carcasses:

Lot Designation Birth to 16 weeks 16 wesks to slaughter
1 EH Full=-fed full-fed

2 HL Full=fead Reatricted

3 LH - Hestricted Fuli-fed

& LL Bestricted Restricted

Inbred Large Vhite pigs were started on this experiment at birth,

The ration for the restricted lots was quantitively reduéed to about
one~half the intske of the full-fed lots,

A few pigs from each lot were slaughtered zt 16 wseks of age. The
full=fed pigs avernged 113 nounds whereas the restricted pigs only weighed
37 pounds at this aze. The full-fed and restricted grouns had averzged
40 and 20 pounds, respectively; at eight wesks of age. A comparison of
the carcasses from thesé 16 week old pizs showed tha thé estricted
ration had penalized fat deposition most, lean development next, and

skeletal growth least.
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The pigs on the low plane of nutrition throughout the feeding period
(LL) required 327 days to reach 200 pounds, This group produced the
leanest carcasses but the lean was not well developed., The group that
was on the low plane to 16 weeks of age then full-fed to 200 pounds (LH)
had the most fat in the carcass,

The group that was full-fed throughout the experiment (HH) required
165 days to reach 200 pounds, This group produced the second fattest
carcasses, McMeekan stated that the most desirable carcasses came from
the group of pigs that was full-fed to 16 weeks of age and then restricted
on feed intake until they reached 200 pounds (HL), These HL carcasses
were second to the LL group in leanness but the lean was of more desir-
able quality,

Although the (HL) and the (LH) groups were fed to reach 200 pounds
at the same age (211 days), the (LH) group were much fatter., McMeekan
concluded that the pig tends to develop more lean than fat to 16 weeks
of age and more fat than lean after that age. He concluded that the
nutritional enviromment has a directive and controlling force in the
development of the animal's body.

Winters and co-workers (1949) designed an experiment somewhat similar
to that of McMeekan and Hammond's (1940) to determine the effect of differ-
ent levels of feed intake on economy of production and carcass guality.
Eighty weanling pigs of the Poland China, Duroc, and Chester White breeds
were assigned to four lots and fed on pasture as indicated below:

Lot Designation Treatment

3elf-fed through the experiment

Self-fed until 125 pounds and then feed res-
tricted to 3 per cent of body weight

Feed restricted to 3 per cent of body weight
until 125 pounds then self-fed

Restricted to 3 per cent of body weight
throughout experiment

E E BE



The pigs on the LL ration produced the leanest carcasses though
there was a tendency for them to lack firmness. This group required
the least feed per 100 pounds gain. The HH carcasses were the fattest
and yielded the lowest percentage of primal cuts. HL and LH carcasses
were essentially the same in fatness and yield,

No breed differences were observed in the yleld of five primal cuts
on different levels of feeding. The Poland China consistently produced
less fat than either the Durocs or Chester Whites regardless of the feed-
ing method,

Winters concluded that animals should be bred for maximum capacity
for gain and efficient feed utilization and then carcass quality may
be improved by modifying generally accepted feeding practices.

Brugman (1950) developed two lines of pigs from genetically similar
foundation animals. One line was selected for performance on full feed
and the other line for performance on 70 per cent of full feed up to
150 pounds. Both lines were fulle-fed from 150 to 220 pounds. The Fl
low plane line required 56 days longer than the Fy high plane line to
reach 150 pounds. The Fp low plane line required 67 days longer than the
F5 high plane line to reach 150 pounds. The low plane line yielded a
significantly higher percentage of the five trimmed primal cuts and a
lower percentage of fat.

Smith and co-workers (1950) studied the effect of pasture on rate
of gain, economy of gain, and on carcass merit of pigs full-fed, 80 per
cent and 60 per cent full-fed. In the spring of 1949 the four groups
(full-fed dry lot, full-fed on pasture, 80 per cent full-fed on pasture,
and 60 per cent full-fed on pasture) made average daily gains of 1.56,
1.62, 1.40, and 1.18 pounds and the feed reguirements per 100 pounds



273, 345, snd 314 pounds, respectively. The 1950 data
showed asimilar results.

Crreaass data rveveslad that the hackfat thickness of the full-fad

—

wag grestor than the

imited-fod wizs. Albthoush thers were a luvzer
numbar of excessivelw Ffat csrecasses in the full-fed groups, thess groups

sraded slizhtly her., The carcasses from the A0 per ceat full-fed

1

roun lacked gquality while the carcassas of the £0 per cent full-fe
sroupn wers sccaphbable,

Crezory and Dickerson (1950) studied the effects of breeding snd
plane of nutrition on the economical production of leaner type carcasses.
Two inbrsd lines from the Poland Chine breed, one line from the Hampshire
bresd, crosses of these lines, outbred Durocs, and’ tooc ses of the
inbred lines on ontbred Durocs were used in this oxperiment. One-half
of the pigs were rastricted to a feed intake of 80 per cent of the full-
fed group. The limited-fed plgs gained from .1 to .2 of a pound less
per day bubt resuired only 92 ver cent as much feed per 100 nounds zain
a3 compared to the full-fed nigs. The linecross »igs when limited to the
same level of intake ag pigs of the parentol lines showed 2 superlority
in rate and economy of zain. Full-fed crosses when éompared with full-
fed parental lines showed a groster advantage in rote of gzein and less
in economy of zain, The topeross pigs did not show any marked advantage
over the oubbred Durocs in rate and sconomy of gain.

Carcass charncteristics of linecross pigs tended to be an awvsrage of
the inbreds of parental lines. 'The outbred Durocs produced the poorest
carcagses but topcrosses werz comparable to the inbred lines in carcass
desirebility. The limited-fed pigs dressed one to two per cent less,

e}

produced less fat, and vielded orimal cuts of hisher guality in comparison
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to the full-fed pigs. However, the feeding level had little influence

J
on viegld of loin equivelent when adiustment uas made for guality.

Lasley ard Tribble (1951) fed duplicate lots of Duroe pizs on pis—

ture and drylot at the following

full-fed throughoub

ment (HU), full-fed to 125 pounds and then limited-fed (L), and limited-
fed throughout the experiment so they would gain 75 per cenbt as fost as

The HL »i

I

days longer snd the LL

o than the HH pigs to reach the average slaugh-

ter weight of 214 pounds. The LL group made ths least economical gaiuns.
The net returns per pig cbove feed cost was $1.07 less for the HL pigs

end $3.37 lesgs for the LL pigs in comparison to the HH group.

Carcass data revesled that the LL group pilgs produced the highest

scoring carcassss, Although plge of this group had a lower dressing

percents

» their carcasses were lopzer, hod less backfabl, and
more ham and loln muscle asrea. Carcassss of bbez HL grouwp were almost

equal in guality bto the LL group.

From these dats Lasley and Tribble concluded the

of full-feeding and livited-feed:

cvercome in part by limited=-

=

feading sfter 125 pounds. Vhen this prozedure was followed the produce

tion than for the full-fed

that of the limitad-fed
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OBJECTIVES OF ThHL

This experiment was designed:

1.

30

To determine the effsct of restricted energy intake during the

latter part of the fattening pericd on rete of gain, feed con-

sumption per 100 pounds of gain, and carcass merit.
To compare the feed lot performance and carcass merit of hogs
of different breeding when fed on two levels of energy intake,

To compars the carcass merit of barrows and gllts of different

breeding when fed on two levels of energy intake,



The 48 pigs (25 barrows and 22 gilts) used in this experiment wore
from the Swine Breeding Project of the Oklahoms Agricultural Experiment
Station in cooperation with the Reglonal Swine Breeding Laboratory. Dur-
ing October and November, 1950, a sample of four pigs from each of 12
litters representing seven breeding groups were started on this experi-
ment after weaning. The Uuroe line T, Durcc lins crosses T x 3 and
(T = 3) x (C x 3), Duroc line T x Landrace~Poland, and Minnesotz Ho.

1 x Landrace-Poland breeding groups were represented by two litters each,
The cutbred Duroc x Landrace-Pclend and the Landrace-Poland breeding
groups were represented by one litter each.

At the beginning of the cxperiment sach litter wes divided into
two lots of equal weight with & barrow and gilt in each lot wherever
possible., At this time one lot from each litter was chosen at random
to be placed on a low snergy ration at 140 pounds weight.

From weaning to an sstimated welght of 7% nounds all pige were self
fed ration 1 as shown in Table 1. TFrom 75 to 140 pounds all pigs were
self fed ration 2., From 140 peunds to slaughter welzht the nigs in the
odd numbered lots were self fed the high energy ration 3a which contained
approximately 1.52 therms per pound. These lots were dssignsted as the
"high~high" treatment, The pizs in the even numbered lots were desig-
nated as the "high-low" trectment and were self fed the low energy ration
3b which contained approximately 1.43 therms per nound.

In order to reduce the energy content of the low energy ration (3b)
and still use self feeders, ground prairie hay was substituted for 23
per cent of the corn. The protein supolement of the low energy ration

(3b) was increased 3 per cent so this ration would have approximately the
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soing and feed

gain vere collocted for both periocds of the experiment, i.c fram.wean-
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TABLE 2

Summary of Feed Lot Dats

fireed Crosshred Landrsce-Poland
T x Landr:cew Cutbred Duroc X Minn, Mo, 1 %
Line Poland Lendrace~-Poland Landrace-Poland
Treatment EH HL HH HL EH HL _HH HL
No. of Pigs I, A 2 2 L 4 2 2
First pericd (Weaning=140 lbs.)
Av, initisl wt, 39.0 29.0 50.5 52.5 3.0 33.0 35,5 32.0
Av. final wb. 142.2 145.2 150,58 140.5 138.7 141.0 15C.5 140.5
Av. total gain 103.2 101.2 30,6 88,0 105,97 03, 115.0 108.5
Av, wo,. days in period 75.0 65,0 58.0 59.0 74,5 75.5 830.0 87.0
Av. dedily gain 1.38 1.55 1.55 1.49 1.3¢ 1,43 1obd 1.25
Av, feed per cwt. zain 363 305 307 307 306 293 324 317
Av. snergy consunsd der
pound gain (therms) 5.40 h.55 k.57 L,58 L.53 4435 L.82 471
Av. feed cost per cwb, gain 12.27 19,32 10,29 10,32 1C.32 549G 11.34 10.75
Second period (140 ibs.-225 1lbs.)
Av, init%al wt. 142, 2.2 140,58 140.5 138.7 143.0 150.5 140.5
Av. finsl wt. 224, 225.5 222,5 227.5 227.0 22L.5 228.0 227.0
Av, totsl gain 86,5 85.3 32.0 87.0 38,2 83.5 775 85.5
Av, no. days in periad 3.2 55,2 35.5 65,0 LO.T 59,2 51.5 65.5
Av, daily gein 2.21 1e52 2.3% 1.22 1.89 .41 1.50 1.32
Av. Feed per cwt. gain 376 576 360 593 393 561 L&2 566
Av. energy consumed por
pound ga2in \t7btmu) 5.77 3.26 54 8,48 5. 94 2,00 7 34 8,09
Av. feed cost per cwi. gain $11.36 15,62 10.87 16.03 11.86 15.14 1h.56 15,29
Both periods (Feaning~225 lbs.)
Av, total gein ige.7 185.5 172.0 175.0 194.0 191.5 152, 195.0
Av, no. days in nericed 114.2 121.2 93,5 125,¢C 123.2 1347 131.5 152.5
Av. deily sain 1.66 o5k 1,84 1,40 1.57 1.42 1.46 1.28
Ave feed per cwt. gsin 368 L3 332 L9 34G.5 410 338 W2
Av. energy consuned ner
pound gzin {theryo) 5,57 5 e2d, 5,00 6.52 5,17 5 Ok 5o 8l 6,21
Av, feed cosh per owb, gain $11.8L4 12,39 10.57 13,16 10.98 12,20 12.64 12,76

61



TABLE 2 (cont.)

Symmery of Feed Lot DJata

Averazes for

Breed Duroe Treatments
Line T Tx3 (Tx3)x(Cx3)
Treatment HH HL Hd  HL BH HL HH Hi

Ho. of Pigs
First Feoriod (Weaning-140 1bs.)
Av, indtial wt,
Av. finzl wt,
Ave total gain
Av. n0, days in period
Ave dally gein
&v, feed per cwt. gain
AV. energy consumed Jer
pound gain (therms)
hv, fzed cost per cwt., zain
Second period (140 1bs.-225 lbs,)
Av, initial wt,
Av, f‘nml ut.

\;"}L"t"‘ uw.l {) :
Av. 2o, days in period
Ly, daily gai

Av, feed par ¢ ,Wt gein

AV, enerzy consuned oer
pound goin (Laerms)

Av, feed cost per ewb. gain

Both periods (eaning=225 ibs.)

Av. tobal gain

Av, no. days in period

Av. daily galin

Av, Teeq per cut., gain

Av. energzy counsuned er
pount godn (tierms)

Av, feed cost per cwt, gain

34.2 33.5 j

139.2 138.7 141.7 143.5

105.90 105.2 110.7 111.5
6945 72.5 67.0 65,0
1.51 145 1.65 1.59

320 323 311 343

Lo75 4.81 L, 6k .
$10.,80 10,97 10,57 11,06

139.2 133.8 141.7 L35
227.2 224,0 225.0 229.x
88,0 g£5.2 33.2 - 85.7
L85 03.0 38.7 Ol
1.8l i.31 2.15 1.33
L2C 552 412 566

o.41 7.90 §.24 2.7

12,70 1A.90  1R.L5 0 15,30

G0, 5 194.0 197.2
137.5 105.7 130,.2
1.64 1.39 1.84 151

5 335 0

o5 5.20 56240 5,40

5.51
$11.66 12,71 11.35 13,2

b

35.7
141.7
106.0
1.0

1.66

519

"-f« v 71-1'
10.75

141.7
236.7
59.0
L35.5
2.05
388
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EESULTS

Lush {1931) end Miranda and others (1946) showed that variations
in imitial weights of pizs influence the rate and efficiency of gain.
Covariance analysis revealed that the small varistions in initial weight
in these data had no significant influence on rate #nd efficiency of
gain, Therefore differences in initial welght were ignored in the analy-

sis of variance,

TABLE 3

Hean Squares of Average Daily Gain and Feed
per 100 Pounds Gain for Both Periods

Average Teed per 100

Sourece d.f, Daily Gain 1lbs, Galn

Treatment 1 o 3725%% 31, 503
Breeding (6) .0314% 321

Durocs vs Crossbreds and LP 1 o)X £ Y —

T vs Line Crossses 1 JOBLO¥ e

Tx3vs (Tx3)x(Cxs) 1 .0010 ———

Durocs x LP vs Minn. No. 1 x LP and LP 1 JO631% ———

T x LP vs Outbred Duroc x LP 1 0005 R

Minn. No., 1 x LP vs Landrace~Poland 1 .0252 ——
Treatment x Breeding 6 0089 501
Error (W/in Breeding and Trestment) 10 .0091 552

¥ Significant at .05 level

*%  Significant at .0l level

The rate of gain and feed consumptioh per 100 pounds gain for the
entire experiment were statistically analyzed as shown in Table 3., Al
though non-Duroc (crossbred and Landrace-Polend) breeding groups consumed
slightly less feed per 100 pounds gain than the Duroc groups, the differ-
ences were not significant, The Hinnesota o, 1 x Landrace~Poland pigs
made the most efficient galins while the Landrace~Polands made the least

efficient gains (Table 4)., There was a highly significant difference



TABLE 4

Pounds of Feed Required Per 100 Pounds Gain by Breedins Grouns and Treatmenis
o 2 s

Hation Averages for
Hizh-High , High-Low Breeding Groups
1st 2nd Both 1st 2nd Both lst 2nd fSoth
Breeding Period Period Pericdg Period Period Periods Period Period Periods
T 320 L20 366 323 552 L25 321 L35 395
Tx3 311 12 355 343 566 (L0 327 490 397
(T x 3) x (Cx 8) 319 388 350 309 629 L55 31 506 K02
T % Landrace~Poland 363 376 308 305 578 530 334 L77 LOO
futbred Duroc x L.~Poland 307 360 342 307 59, L4S 307 L8O 351
Minn. ¥o, 1 x L.-Foland 306 a92 3hiy 24673 560 L1C 298 L2 375
Landrace~Poland 324 L82 388 317 5654 L27 320 526 LO7
Average for Ration 322 LO7 357 314 577 433 317 L91 395

TABLE 5

Average Daily Gain in Pounds by Bresding Groups and Treaatments

Ration Averazoes for
o High-High High-Low Breeding Croups
ist 2nd Both lst 2nd Both 1lst 2nd Both

Fariod Period Periods Period Periocd Periods Peried Period Periods

T 1.51 1.81 1.6/ 1.45 1.32 1.39 1.48 L.53 L.50
Tx3 1.55 2,15 1.8/ 1.69 1.33 l.5% 1.67 1,64 1.66
(Tx3) = (Cx3) 1.55 2.0h 1.81 1.62 1.36 1.49 1.64 1.54 1.64
T x Lazndrace-oland 1.3& 2.21 L.65 1.56 1.52 1.5k 1.46 1.80 1,60
Outhred Durec x L.~Poland 1.55 2.31 1,84 1.49 1,32 1.40 1l.52 1.67 1.59
¥inn, No, 1 x L.=fcland 1.38 L.93 1.58 1.43 1,42 1.42 141 1.62 L49
Landrace~Poland 1.4, 1.50 1.46 1.25 1.32 1.28 1.34 1.40 1.354
Average for Ration . 1,50 1.6 1,68 1.51 1.38 Leh5 1.49 1.61 1.5




between the high-~high and the hizh-low treatments in feed reguired per
100 pounds gain., The high-high pigs required 76 pounds less feed per
100 pounds gain than the high-low pigs. 7There was probably not this
much zctual difference in officiency of feed utilization because of the
excessive amount of feed wastage by the hish-low pigs during the second

period vhen they were fed the unpalatable preirie hay ration,

Significant differences due to breeding were found for average daily

indicated these

W

zains as indicated in Tsable 3., The orthogonal comparison
comparisons to be significant: (1) line cross Durocs outgained the Duroc
line T by 0.18 of a pound per day and (2) Duroc x Landrace~Poland cross-
breds outgained the liinnesota No. 1 x Landrace-~Poland crossbreds and the
Landrace~Poland lins by 0.11 of a2 pound per day. In general, the line
crosses, with the exception of the Minnesota No. 1 x Landrace~Poland
cross, made the fastest gains (Table 5). The pigs of Durocc breeding out-
gained the Landrace-Poland and crossbred pigs 0.16 of a pound per day
during the first period and 0,07 of a pound per day for both neriods,
although the Landrace-Poland and crossbred pigs outgained the Duroc
0.04 of a pound per day during the second psriod.

During the first pgeriod, when all pigs were fed the same rations,

1. 4

the high-high and the high-low pigs made comparsble average dally gains.

.

However, the high-low wigs required 18 additional days te reach market

pal

4

welght bscause of the reduced rate of gain during the secoad period.
This reduction in rate of galn on the low energy ration is shown graphi-

1.8

cally in Figure 1. During the second period the hig

17

69 per cent as fast as the high-high pigs. Treatment differen
of gain over the entire experiment were highly significant (Table 3).

The high-high pigs gained 1.68 pounds per day as compared to 1.45 pounds
per day for the high-low p (Table 5).

g;’
g8
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The means for the different breeding groups arse given on twelve tcare

cass items in Table 6. Differences in means indicated that the Duroc
line T and the Landrece-Poland line were of dissimilar genetic composition.

Significant differences due to breeding were found in seven oi the twelve
carcass items (Table 7). In thiee other items significant differences
due to breaeding were not found until the orthozonal comparisons were

analyzed. Hesults of the orthogonal comparisons were as follows:

Comparison one. Crossbred and Landrace~Polond carcasses were superlor
to Duroc carcesses in seven measurements, l.e,, han, loin, lean cubs,
average back fat thickness, specific gravity, ham lesn area, and loin
lean area.

Comparison two., There were no significant differesnces in the carcasses
from the Duroc line T and the line cross Durocs.

Comparison three. Carcasses of the (Tx3)x(CxS) line cross had & highe

percentage of loin than did the T x 3 line cross.

Comparison four, There wers no significant differsnces hstween the Duroc
® handrace~Poland cro:ses when compared to the iinnesota No. 1 x Land-'
race-Poland crosses and the Landrzce-Polend carcassas

Comparison five. {(utbrsd Duroc x Landrace-Poland carcasses had s highsr
percentzge of shoulder and a larger loin lean arsz bubt shorber carcasges
than the Duroc line T x Landrace-Poland carcasses.

Comparison six. Carcasses from the Landrece-Poland line had higher per-
centages of loin, lean cuts, and primal cuts than the Minnesota MHo. 1
* Lendrace~Foland crosses,

: r\

As might be expected, in view of previous reports, significant dif-
ferences between barrows and gilts were found in nearly all (ten out of
twelve) carcass items ss shown in Table 7. The means are shown in Table
8. The gilt carcasses were superior to the barrow carcasses in ham, loin,
shoulder, lean cubs, primal cuts, carcass lenglh, avervwe back fat thick-
ness, specific gravity, and loin lsan area, Gilts yielded carcasses of
lower dressing percentage and a smaller percentage of belly. Tais lover
dressing percenta;e reduced the gilis advantaze in carcass value per

hundred pounds of live weight to only twenty cents more than that of the
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Means of Carcass Data by Breeding Groups

Breeds
: Landrace
Durece Crossbred Poland
Outbred .
T =® Duroc x  Minn. ¥o. 1
Landrece~ Landrace~ x landrace-
_ T Tx3 (Tx3)x{CxS) Poland Poland Poland
Mumber of Pigs Is} 8 8 8 4 8 L
Shrunk Weight 216 214 218 216 216 216 A
Dressing Percentage 1/ (x) 73.1 7L.0 73.6 73.9 Th.2 2.4 T8
Per cent Hom 2/ () 10.5 11,3 11.4 12.2 13.3 12.6 13.3
Per cent Loin 2/ (=) Dl G5 10.1 11.1 10.8 10.2 11.0
Per cent Shoulder 2/ (x) 11.5 11.3 11.3 10.6 12.3 1l.2 12.0°
Per cent Lean Cuts 2/ (x) 31.3 32.0 32.8 3.2 364 34.0 36.4
Per cent Belly (x) 12.56 12.2 12.0 2.5 11.4 11.3 12.3
Per cent Primel Cuts (%) 43.9 Lh,2 Lh.8 46.3 47.8 k5.3 48,7
~ Par cent Fat Trim 20.0 20,7 19.2 17.4 17.2 17.9 16.1
Per cent Lean Trim 3.2 3.4 3.7 3.8 3.6 3.3 L1
Carcass Value per 100 :
lbs, Live Wt. 3/ $21.99 22,38 22,57 25,13 23,80 22,49 24,12
Carcass Length (x) 29.7 29.2 29,5 30.9 28.6 29,8 31.2
Av. BP Thickness (=) 1.86 1.88 1.74 1.57 1.54 1.58 1.45
Specifie Cravity (=) 1.032 1.032 1.033 1.038 1,038 1.039 1.040
Loin Lean Area () 3.88 18 hel2 5.27 6.75 5.38 5.41
Ham Lean Arsa (x}) 22,38 20,88 b 27 « Oy 28.02 27452 29,50

;/ Chilled carcass welght as a percentage
and leaf fai removed.
P Cuts very clogely trimmed and expressed as & percentoge of

3/

Skinned Ham

Trimned Shoulder
Trinmed Loin

(=)

Measurenents

Oolﬂ‘v

50

statistieally analyzed,

vholesale prices per npound used Lo figure wvalue per 100
$0,518
0,350

Belly 80,332
Pat fri 0,128
lean Trim 0.350

e of shrunk live welght, hogs dressed packer ctyle with head

shrunic 1ive welight.

pounds live weight:

ge



Mean 3gquares of Carcass Anslyses

Carcass Measurements
Lean Primal
Jource d, f. Ham Loin  Shoulder  Cuts Belly Cuts
Total Ly
Main plot (11)
Breeding () Ted2isr  J LE% 1.36 22.,78% 1,31 18.11
Durocs vs Crossbreds and LP 33,323 14, AL .03 LA LS C— 6l , B6*
T vs Line Cross Durocs 2,90 kS o 2 3.57 —— 1.88

Tx3 vs (1x3)x(Cx5)
Duroec x LP vs Minn, Ho. 1 x LP and LP
T x LP vs Outbred Durce x LP
Minn, No, 1 x LP vs Landrace-~Poland
Error a (Between Litters /in Breoding)
Subplot
Treatment
Sex
Treatment x Sex
Treatment x Breeding
Sex. x Breeding
Treatment x Sex x !
Eyror b

T3]

sl

reedin

—
W

WO OO 1 B ON e B B R b e O b
A

b

.02
.82

1.50%

1.30
.20

2,60%
.21

1245
5, 5L%
01
Rk
o 50%
W15
15

.01
12
5.15%
2.60

» 58

1 47%
.70
.05
.18
.28
A2

» )

13,8C
21.,66%
2.38

11.91%
32, 51%%
0
2.52%
1.29
.88

1.38

——————— * 1‘"3
5.80

35.28%

1.15 L.92

5t .33
4 7. 52%
3 21
<56 1.49
.52 YA
W50 .86

Significant at
ot

T
L
Mgnificant ot

. O;‘ l@"'f&zl
01 level

2



TABLE 7 (cont.)

Mean Squares of Carcass Analyses

Carcags Measurements

Loin Ham
Dressing Careass Av, BF Specific Lean Lean
Zource _d.f. Percentsge Lengtin Thiciness Gravity© Area Arasg,

Total L7
Mzin plot (11)
Breeding (6) 3.73 Lol L1691 87.5
Durccs v Crossbrads and LP 1 e 5.94 CWTR02¥ L88,0
T vs Line Crosses
%3 vs (Tx3)x(Cx3)
Durocs % LP vs HMinn, Ho. 1 x IP and LP
T x LP vz OQutbred Durces % LP
¥inn. Ne. 1 2 LP vs Landrace-Poland
Error a {3etween Litters ¥W/in #recding)

®5,767L%
e 27 .43‘{37%%6
— 95,0032 2,0 2083
——— .30 .0826 2,0 .0189
L0 0 L0051 19.0 L£103
e 13.. 0.0 6.,0904%

¢ .0181
- !.;. . ’5\614

e S 2o

$e1l

6
1
hT.80%% 1,
5

Subplot (35) : ,
Treatment 5% JhRbEEE 554, 0% 732
Sex 13, 5l JEREN U 3LO0MC 527,0%% 3 ,0R352%

1.80 0 . 0008
.99 . .0369%

Treatment x Sex 7
20 5

.83 .93 0219 19,5 TN
10 A
23 !

Treatment x Breeding

Sex x Brseding

Treatment x 3ex x Breeding
Lrror b

OGN b b b Gt P b et b

o O

.25 . L0057
1030 - .C‘\.L]_?.

[
LAY

o 2190

L2, 18
219,739
15.76
» 59
L.00
2,50
10.40
3.95

-

¢ o

ohdwr oM O3
L4

ISRV RN, B N N N4

WO WD oot N

wle
s

Sismificant at 05 lavel
#*% Sipnificant at Ol level
O Coded HMean Scuares

L
o



TABLE 8

31

Meuns of Carcass Date by Hation and Sex
Treatment Sex
High-High  High-~Low  Barrows Gilts

Numbder of Pigs 2l 21 26 22
Shrunk Welzht 217 215 215 217
& . { ~ oy
Dressingz Pﬁ”centafe 1/ &x) Theb 72.6 74,0 3.1
Per cent ham 2/ {x) 1.7 12.C 11.5 1.2
Per cent loin 2/ (x) 10,0 1.4 9.9 C.5
Per cent Shoulder 2/ (x) 11.2 1i.6 11.3 1.4
Per cent Lean Cubs . 2/ (x) 32.9 32.9 32.8 34.2
Per cent Delly (%) 12.4 11.6 12.4 11.46
Per cent Primal Cuts () 454 ht.5 L5.2 45.8
Per cent Fat Tein 19.9 17.4 G4 17.7
Per cent Leoon Trim 3.6 3.5 3.5 a.f
Carcass ¥alue per 100

lbs, Live Wb, 3/ $22.87 22.7C 22.69 22,89
Carcass Lengt x .7 3C. 29.6 20.1

Av, BP® Thickness

>

0 1.75 1.64

Specific Cravity . 3G 1.033 1.039

Loin Lean Avea x LL70 o4 k.59 5014

Ham Lean Arves x 25,20 25,01 25,09 26,21

l/ Chilled carcass weight as a percentsze of xh nk live weight, hogs’
dressed packer style with hesd snd lezf fat removed,

g/ Cuts very clossly trimmed aand expressed as a psrcentaze of shrunk
live weight.

2/ iholesale nirices per pound used to figure vzlue per 100 pounds live

welght:

Skinncd Ham
Trimmed
med Loln

rn. ,-
i

Measurements

$0.332
¢.128
0.350

$0.518
0,390
0.L50

Belly
Falt, Trim
Lean Trim

Shoulder

tatisticelly analyzed.
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barrows., In three items (loin, lean cuts, and carcass length) there were
interactions indicating that sex differences were not the same for all
breeding groups.

Significant differences due to treatment, although geﬁerally smaller
than sex differences, were found in nine of the twelve carcass items
{(Table 7). The high-low group of carcasses wers superiur o the high-
high group in seven items, i,e., ham, loin, shoulder, lean cuts, carcass
léngth, average backfat thickness, and specific gravity. The high-high
plgs yielded caréasses of higher dressing percentage and a higher per=-
centage of belly, Ewen though the high-low plgs vielded leanser type car-
casses, they were not worth as much psr hundred pounds live weight., This
was lergely accounted for by their lower dressing percentage. A signifi-
cant treatment x breeding intsraction indicated that the treatment differ-

ence in cverage backfat thiciness was not the same for all breeding groups.



N
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Beducing the energy content of ration 3% by ineluding nprairie hay
in place of pﬁrt of the corn did not give desirsble results. Since the
fiber content of the ration was sboub twice as high as commonly recom=
mended for swine, this probaﬁly'accounts for the unpalatsbility of the

¥

ration and the resulbing excessive wastsage of feed. The high percentage

of fiber may have caused some reduction in efficiency of gain because (1)
a portion of the fiber may not have been digested, and (2) the high fiber

contbent may have depressed the digestability of other nutrients, However,

these are only speculations beciuse the differeace (if any) in feed utili-

@

zation of rations 3a and 3b were nol accurately measured. 35&lf feeding a

?

ration of raduced energy conbent asy reguire less labor thaa other fesd-

[

ing mesthods, but, befors it can become practical, a method must be found
to reduce the energy content withoubt inducing excessive f{eed wastage.
The high=~low trestment decreased rate of gain and produced leaner
carcasses a8 indicated by higher spscific gravity, less backfat, and a
higher psrcentage of lean cuts., This is illustrated by a comparison of
the unsikinned hem and the wntrimnmsd loin of & high-low piz as compared
with the same cuts from a high-high plg of the sams breeding (Figures 2
end 3). Although the carcasses from the high~low group of pigs were
worth mors in the cooler, the high-low pigs were worth slightly less on

foot due to their lower dressing percentage. Since the carcass value

&

per 100 pounds live weight was practically the ssme for both feeding

methods, the feed cost of the high-low group would have to be as economi~
cal as the highfhigh group Lo be pnracticel., In this experiment the gains
of the high~low group were not as economical as the high-high group. The

feed cost per 100 pounds gain was 1l per cenb grsater,.
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Figure 2, The (Tx3)x(CxS) gilt RL893 was on the high-high treatment and
made an average daily gain of 1,97 pounds. Feed cost per 100 pounds
of gain for all pigs on this treatment was $11.45 and the carcass value
per 100 pounds of live hog was $22.87,

Figure 3. The (Tx3)x(CxS) gilt RL&76 was on the high-low treatment and
made an average dally gain of 1.54 pounds. Feed cost per 100 pounds
of gain for all pigs on this treatment was $12.86 and the carcass value
per 100 pounds of live hog was §22.70
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Other methods of limiting the fsed inkake in dry lot and on pasture
may give more favorable results, but the feeding of hogs of different
breeding on the same ration indicstes that a‘le&nar and more valuable
carcass can be produced without increcsing feed cests. This is confirmed
by a study of thg regsults of ths full fed pigs representing the different
breeding groups (Table $). Thz Lendrace~Poland pigs producsd carcasses
worth $1.71 mors per 100 pounds of live hog than the Line T pigs.

A cross sectional view of the relative portion of fat and lean of
the unskinned ham and the untrimmed loin from pigs of two extreme breed~
ing groups is shown in Figures 4 and 5. Both pigs wers on the high-high
treatment. This indicstes thet possibly more improvement can be made

through breeding mebthods than by controlling the nubtritional envirpament,

TABLE 9

Differences in Carcaegs Value and Feed Costs of the
Breeding Groups Full Fed Throughout the Jxperiment
Carcass Value Fead Cost

ver 100 Pounds 100 Pounds

Breeding Groups - Live Weight Gain Difference
T $£22.20 511,66 $10.54
Tx3 ‘ : 22,44 11.38 11.06
(T x 3) = (C x 8) 22,82 11.20 11.62
T x Landrace-Poland 23.17 11.84 11.33
Outbred Duroc x Landrace-Poland 23.83 10.57 13.26
Minn, No. 1 x Landrace-Poland 22.73 10.98 11.75
Landrace-Poland A 23.91 12.64 11.27

From the consumer viewpolnt the crossbreds and the Landrace~Poland line
wers more desirable than the Durocs as they yielded & higher percentsge
of lean cuts and less fat.

The outbred Durcc x Landrace-Poland was the most profitable bresd-
ing group as shown in Table 9, Although the Landrace~Polands were the

most valuable on foot, they were one of the least profituable due to
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Figure 4. The T x 3 barrow L582 was on the high~high treatment and made
an average daily gain of 1.88 pounds. Feed cost per 100 pounds gain
for T x 3 pigs was $12.32 and the carcass value per 100 pounds of
live hog was $22.38,

/ 22‘ ‘

Figure 5. 7The Landrace~Poland barrow 132 was on the high-high ration
and made an average daily gain of 1.77. Feed cost per 100 pounds gain
for Landrace-Poland pigs was §12.70 and the carcass value per 100
pounds of live hog was $24.12,
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their high feed cost., Line T was the least profitable breeding group us
their carcasses were valued at only $10.5L4 per 100 pounds live weight
over feed cost. This was §0.70 more per 100 pounds than the average of
the high-low treatment. This does not meke any allowance for carcass

favoy of the high-low groud.

(=0

o]

guality whiech would probably ve in

Unequal subclass muabers freguently mske it difflcult to plan snimal
breeding expariments which lend themzelves readily to the logiecal statiss~
tical analysis. The precision of the stutistical analysis of this experi-~
ment would have been improved if it had been possible to have equal sex
numbers and egual numbsyr of litters within all breeding geoups. The error
term used to test breeding differences in the carcass date was the differ-

between litters of the same breseding grouvp. Two breeding groups

4]

enc
were net represented in this orror term. The same zpplies to the error
term used to test trestment and sex differences. In this case the error
term was the difference between plgs of the same sex of the same breeding
group on the same treazbtment. Agsin two breeding groups were not repre-
sented in this error term. The logs of the degrees of freedom due to
these two missing breeding groups in the error term may have reduced the
reliability of some of the significant differences found. Future experi-
ments should be set up so that the proper error tsrm may be used in mak-

ing the appropriate stetistical analysis.
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Feed lot and carcass data of 48 ha"ﬁ were studied to debtermine the
a{fect of restrichlag the snergy inbake of plgs of different breeding
for the production of leaner byne hos An inbred Davoco Jix two Durce

line crosses, crossbreds, osnd a Lendrsce-Poland line were included in

this study. ALLl plgs were treaved alike up to 140 vounds, then, Gwo pigs

from sach of 12 litters were fed a high snorgy retion to 225 pounds and
two pigs from each litter were fed a low energy ratiocn, Feed lot data
inzluded rate of gain, feed rcqmired per 100 pounds gain, and cost of gain,

The carcass measurements and svalustions included dressing percentaye,

pounds live wel

n

Reducing the aversge dally zaln of the high-low group was done of=-

fectively during the latbter part of the fottening period by substituting
oy part of the corn 1n & s2lf fed ratlon. DBreeding grouss

Thera vere 1o olge

7
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able spread in the ocunds galn,

£
{:
¢
.
o
70
i
N
-
@
=
=
C
b

g - & 1 H
e, R ;
warae lsaner than tho

Thne earcasses from th

(D
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The crossbrads and the Landrace-P oland line produced the mosht desirable
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