pound of gain which was sipnificantly higher (F<.05) than the 2.65 and
2,66 1. required by those fed treatments 2 and § respectively, No signili-
cant differences were noted in average daily feed intake but boars on
treatment 8 tended to consume more,

Boars on treatment 1 had significantly more backfat thickness than
those on treatments 2 and 3. Boars on treatment 1 also had significantly
less (P <201} loin eye area than those on treatments 2 and 5.

These results indicate that a 16 percent crude protein ration from
approximately 55 to 120 b, and a 14 percent crude protein ration [rom
approximately 120 to 220 Ib, is inadequate for growing boars, Boars fed
the 20-18 percent crude protein rations or the 18-16 percent during the
same weight periods generally had a significant improvement in rate of
gain, feed conversion, backfat thickness and loin eve area. No significant
differences were noted between the boars fed a 18 percent or 20 percent
crile protein ration from 55 to 120 Ibs, and then decreased to a 16 per-
cent and 18 percent respectively from 120 to 220 pounds. However, the
hoars fed the higher levels (20-18 percent) tended to have higher average
daily gains.

Feedlot Performance and Carecass Merit
of Purebred and Two-Breed Cross Pigs

L. . Young, R. K. Johnson, I. T. Omivedt, L. F. Walters,
5. I». Welty and E. Ferrell

Story in Brief

The feedlot records of 2111 barrows and gilts and the carcass records
ol 392 barrows representing all possible crossbreds and l;u_u‘t:i:-reds from
crossing Duroe, Hampshire and Yorkshire breeds were analyzed to evalu-
ate heterosis, differences among straightbreds, dilferences among recipro-
cal crosses and differences among crosshred groups.

Straightbred Durocs had the highest average daily gain, were fattes
and produced carcasses that had more marbling and were firmer than
Hampshires and Yorkshires, Yorkshires were the most efficient straight-
bred while Hampshires had the largest loin eyes and leanest carcasses
followed by the Yorkshires.
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Significant and favorable heterosis was found for average daily gain,
age at 220 lbs,, feed efficiency, feed consumption and cracass length when
averaged over all crosses. The general lack of heterosis for carcass traits
indicates that the carcass merit of crossbred pigs can be approximated
juite well by the average of the purebreds involved in the cross.

Significant differences between reciprocal crosses did exist. When
Yorkshires were involved in the cross, the pigs were more efficient, con-
sumed less feed per day and produced carcasses that had larger loin eyes
and were leaner when the Yorkshire was used as the dam than as the sire.
This provides evidence that the Yorkshire female provides a more favor-
able maternal effect on her offspring than does the Hampshirve and Duroc
lemale.

Introduction

Although crossbreeding is used widely in this country, sufficient data
on how to best combine modern breeds of swine in a crossbreeding pro-
gram is not readily available. Traits such as feedlot performance and
carcass merit are considered to be highly heritable therefore, they are
not expected to exhibit much heterosis. However, this should net stop
the commercial producer from using crossbreeding to combine the best
Lraits of two or more breeds to produce a superior market pig.

The purpose of this paper is to provide information on the feedlot
performance and carcass merit of Duroc, Hampshire and Yorkshire and
their crosses,

Materials and Methods

The data for this paper includes the feedlot records of 1057 barrows
(289 purebred and 768 crossbred) and 1054 gilts (306 purebred and 748
crosshred) from 862 litters (126 purebred and 237 crossbred) and the car-
cass records of 392 barrows (133 purebred and 259 crossbred) sampled
from these litters. These pigs resulted from all possible crosses among
Duree, Hampshire and Yorkshire and were farrowed in the spring and
[all of 1971 and 1973.

Five 1o six purebred boars of each breed were used each season and
seven to fifteen litters of each breeding group were produced each season.
The litters were produced by mating each boar of each breed to two gilis
of each breed. All litters were produced by gilts and a new set of boars
used each season.

The pigs were farrowed in confinement, moved with the sow to a
nursery at about 3 days of age, given creep feed at 21 days and weaned
at 12 days. Two weeks later they were moved to a confinement finishing
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barn and were alloled by breed group into groups of about 16 pigs per
pen and were given a one week adjustment period before being weighed
on test. All pigs were fed a 16 percent crude protein ration until they
reached 220 lbs. Pigs were weighed off test on a weekly basis as they
reached 220 Ibs, and the gilts were probed [or backlat at that time. Eacl
season, a random sample of nine harrows per breed group were taken to
the University Meat Laboratory for evaluation of carcass merit.

Results

Feedlot Performance

The breed group means and specific comparisons among the means
for measures of growth rate, probe backfat thickness, feed consumption
and feed cfficiency are presented in Table 1.

Comparisons among straightbreds. Durocs gained about 0.06 1h. more
per day than did Hampshires or Yorkshires and were 7.6 days younger at
220 Ibs. than were the Hampshires. Durocs were also the fattest straight-
bred and had 0.185 and 0.144 in. more backfat than Hampshires or York-
shires, respectively. Yorkshires were the most efficient straighthred and
gained 0.013 and 0.011 more 1bs. per 1b. of feed consumed than did Duroc
or Hampshires, respectively. However, Durocs consumed (46 more
pounds of feed per day than did Yorkshires,

Heterosis estimates. Heterosis is the average superiority or inferiority
ol crossbred offspring above or below the average of purehred progeny
of the breeds involved in the cross. It is calculated as the average of re-
ciprocal crosses minus the average of the purebreds involved in the cross.
The heterosis estimates for average daily gain and age at 220 lbs, were
sipnificant and in the desired direction for all crosses. Owverall crosshred
pigs gained 0.12 more pounds per day and were 9.9 davs younger at 220
Ibs. Probe backfat thickness exhibited significant heterosis only [or Daroc-
Hampshire crosses. Overall crosshred pigs gained 0.007 more 1bs, per 1b.
of [eed consumed than purebreds due to the positive significant heterosis
for feed efficiency exhibited by Duroc-Yorkshire and Duroc-Hampshire
crosses, While none of the individual heterosis estimates for feed con-
ﬁumptiun were ﬁignificant, overall crosshred pigs consumed .17 more
pounds of feed per day than did purebreds.

Comparisons among reciprocal crosses. This comparison will help
provide information to decide which breed to use as a sire breed and
which breed to use as a dam breed. For example, the feedlot performance
af a Duroc-Yorkshirve crossbred pig produced by a Yorkshire dam may no
be the same as when it is produced by a Duroc dam. Mo significant differ-
ence existed among reciprocal crosses for average daily gain or age at 220
Ihs. When Yorkshires were involved in the cross, the pigs had 0,10 in. less
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Table 1. Mean and Comparisons Among Means for Feedlot Perlorm-
ance and Probe Backfat Thickness.®

Avg.

Mo, Mo,  Avg.daily Ageat 220 Probe  lbh. gain/ daily ﬁ{'u'l
Trem® Pigs Pens gain,lbs.  Ibs, days backfat, in' Ib [eed  intake, 1h.
x 2111 142 1.587 180.72 1.170 3149 4+ 879
D 183 7 1.549 184.05 1.294 3049 5.012
H 172 16 1.487 [91.66 1.108 3071 4. 734
Y 240 23 1.485 186.19 1.150 4181 4.548
Dx H 260 17 1.670 174.90 1.1 3106 5.241
DxY i 15 1.633 174.93 1.14% 4258 4,722
HxD 211 1§ 1.632 178.62 1.148 216 4,983
Hix'Y 198 12 1.601 177.98 1.078 .3302 +.625
YzD 280 17 1.647 17593 1,239 3104 5.06%
¥YxH 280 14 1557 182.24 1.191 3013 +.978

Comparisons among straightbreds
D-H 062+.028% —7.6023.03% | 185=2.033%* 002320060 2785 1637
D-Y D64=.028% —2.143.00 J4d4032% —0132.0055* 4641.1497%
H-Y 001028 547295 —-(M1x032 —.0110.0056% .18564.1529
Heterosis estimates’

DH

crosses L 1332.021% —11.09£1.91* —.042.018% 01010044 2387.1210
ny

crosses  (133+x.021* — 9.60+1.89% — 028018 0086.0040* 11241102
HY

crosses  0034+.021% — BBIA191* .005%.018 0031 20044 A6044=.1158
Crweerall  1202.015* — 9.861.34* —0224+.013 007%3+=.0030% 1 705=.0809%

Comparison among reciprocal croiies
DixcH-

HxI» 0384030 — 3.72+3.14 N254.032 —0110£.0066 .2578-£.1805*
DxY-

YxD 0072029 — 1.00+3.4 —090£031% 01942 0060% — 34134.1630%
HxY-

YxH 0456030 — 4264314 —.114.033*% .0290%.0068*% — 3589+ 1859%

' Bagkiat probe is only on giles, :
21 = Duroc, H = Hampshire, Y = Yorkshire.
1 Approsimately half of the pigs were gilts which were the only pigs [or backfal probe,

tAverage of reciprotal crosses minus average of purebreds involved in the cross,
o= .05

backlat, consumed about 0,35 1bs. less feed per day and gained 0.02 to 0.03
more 1bs. per 1b. of leed consumed when the Yorkshire was used as a
dam than as a sire, Since the genetic makeup of reciprocally produced
prigs is expected to be the same, any difference in performance of these
jHgs is probably due to a maternal effect of the dam. Thus, these data
show that in crossbred litter production, Yorkshire Temales provide a
maternal environment prior to weaning that causes their pigs to be leaner
and to be more efficient and consume less feed per day in the feedlot
than the same breed combination of pigs out of Hampshire or Duroc
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dams. Duroc dams have a similar though nonsignilicant advantage over
Hampshire dams.

Carcass Merit

The breed group means and specific compatisons among the means
lor carcass traits are presented in Table 2.

Comparison among straightbreds. There were a lurge number of dif-
lferences among the straightbreds for carcass traits. Hampshires were the
leanest of the three straightbreds and had 5.4 and 8.1 more 1bs, of lean,
3.8 and 2.1 higher percent lean of the carcass and 0.17 and 0.17 in. less
backfat than Durocs and Yorkshives, respectively. The fattest straight-
breds were the Durocs which had 2.5 lbs. less lean and 1.7 less percent
lean in the carcass than did Yorkshires. Hampshire carcasses had loin
eyes that were 0,55 and 0.56 sq. in. larger than loin eyes from Duroc and
Yorkshires, respectively. Duroc carcasses were 0.73 and 0.99 in. shorter
than Hampshire and Yorkshire carcasses, respectively. Hampshires an
Yorkshires produced carcasses with essentially equal marbling and firm-
ness but they had significantly less marbling and softer carcasses than
Durocs. The marbling score and firmness scoves for Durocs were aboul
2.5 and 2.0 points, respectively, higher than for the other two breeds.
While no significant differences existed between Durocs and Yorkshires
for color score, Hampshires had color scores that averaged about 0.6
points higher than the other two breeds.

Heterosis estimates. Most carcass traits are considered to be highly
heritable and therefore, the carcass traits of a crossbred should be equal
to the average of the purebreds involved in the cross. When Duroe, which
was the shortest straightbred, was invelved in the cross, significant and
positive heterosis was seen for carcass length and overall, crosshred car-
casses were 0.15 in. longer than straiphtbred carcasses. Duroc-Yorkshire
crosses had a hetervosis estimate of 1.2 lbs. for pounds of lean. Duroc-
Hampshire crosses exhibited positive hetevosis for marbling (0.49) while
Hampshire-Yorkshire crosses showed negative heterosis for color score
{(—.58). 'The lack of significant and consistent heterosis estimates for most
carcass traits indicates that carcass merit of crossbred pigs can be closely
:1ppmxi:1;|ut{:d by the average of the purebreds involved in the cross, thus
allowing the production of an overall superior carcass by combining two
or more hreeds.

Comparisons among reciprocal crosses. Duroc x Hampshire pigs had
a (54 higher firmness score than Hampshire x Duroc pigs. When York.
shires were involved in the crosses, the carcasses averaged about 5.74 more
Ibs. of lean, 2.7 percent more lean in the carcass, 0.12 in. less hackfat and
(h45 s in. more loin eye area when the Yorkshire was used as the female
than as the male. This suggests that the Yorkshire female provides a mat-
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Table 2. Means and Comparisons Among Means for Carcass Traits.!

Na.

o Lean of

Lrem* Pigs Lean, Ibs. carcass Lengt, in. B.LL,in. Marbling®  Firmness' Color® L.EA., sq. in.
X 392 B7.11 36.72 30.55 1.211 4,26 4.79 4,83 4.731
D 43 B4.38 5&.77 29.38 1.264 5.83 6.16 524 4. £80
H 16 89.77 3B.56 30.61 1.0493 3.25 3.78 4.52 012
Y + B6.69 36.51 3087 1.260 340 +.28 508 4,630
DxH 45 B7.20 56.70 30.50 1.187 527 5.56 4.98 4.761
DxY 41 88.58 3744 30.57 1.219 515 5.50 5.0 4.857
HxD 43 B7.65 37.06 30.53 1.165 4.79 5.02 4.83 4,775
HxY 41 89.52 58.68 30.80 1.126 3.16 3.93 446 5.021
YxD 44 85.07 55.18 30.64 1.304 4.66 5.27 5132 4.511
¥ox 46 B5.35 35.58 30.57 1282 2.83 S 4.07 4510
Comparisons among straightbreds
- H —5.39+ 78% —3. 7B 40% _— T54.14% A7l Q29= 2584+ 28* 2327 T2 00% 5324+ 106%
D-% — 23178 —1.73449% Q05 |4¥% 004030 2434 28% 18727 Jd6£21 — 170108
H-Y 3.08:. 77" 205=48* — 2514 —167+=029% __ 15+=27 —50=27 —56=+20 J61=.106%
Heterosis estimates*
DH crosses 35 56 L1230 2710 — 003021 A8 20 32419 0315 D22x.076
DY crosses 1.1 9= hG= Brge 35 L2 10 — 001021 2020 A7=18 —02+.15 119077
HY crosses —.BO=.55 — 4034 —.05z.10 0284021 —. 35420 —28=19 —53=x.14* 066076
Owverall L2539 16224 A307* 08013 Jda+14 0714 —18%.10 0254+,054
Comparison amonrg reciprocal cvoises
DxH-H=xD — 443,70 —.36+=48 —03+.14 022030 A48+.28 S 27E 15421 —(142.108
Dx¥ -¥xD b ] B i 2.26£.50* —07x.15 —085=2=.030¥% 0= 28 o 2L 0321 G4 100%
Hex ¥ = T e T 3.10%.49% 2314 —, 156 D30% A3x.28 S6.29 4021 A== 108*
b
1 Carcoss data on barrows only.
2D = Duroc, H = Hampshire, ¥ = Yorkshire
*Score of 1 is devoid of marbling, pale and very soft; seore of 7 is abundant marbling, dark and very fivm,
* Average of reciprocal crosses minus average of purebreds invelved in the cross,



crnal environment prior to w['..'llliug that not only allects Fecdlot purimm-
ances but also causes their pigs to be leaner and more heavily muscled
than the same breed combination out of Durec or Hampshire dams,

Summary. ‘The heritabilities for [eedlot performance and carcass
traits are moderate to high, thus the comparisons among straightbreds
suggests that on the average Duroc sives should produce pigs that gain
Faster and produce firmer and more marbled carcasses than pigs out of
Hampshire or Yorkshire sires when all are bred to the same breed of dam.
Similarily, Hampshire sives should on the average produce pigs that have
carcasses that have a higher percent lean, less backfat and larger loin eyes
than Yorkshire or Duroc sires.

The differences in reciprocal crosses indicate that if Yorkshires are
to be used in the cross, they should be used as the dam breed. Crosses in-
volving the Yorkshire are more efficient in the feedlot and produce car-
casses that are leaner and more heavily muscled when the Yorkshire is
used as the dam than as the sire,

The data indicate that significant heterosis can be expected for aver-
age daily gain, age at 220 Ibs,, feed efficiency, average daily feed consum)-
tion and carcass length and very little heterosis is to he expected for most
circass traits.

Trends in Performance of Boars in the
Oklahoma Swine Test Station

R, K. Johnson and W. G. Luce

Story in Brief

The performance records of 385 boars of seven breeds that completed
the tests conducted by the Oklahoma Swine Evaluation Station have been
analyzed to determine the average changes in performance over time for
the tests conducted from 1971 spring to 1974 spring. The traits measured
were individual average daily gain and pen feed efficiency Irom 70 1o 220
[bs., backfat thickness and loin eye area at 220 1bs. and a performance
index composed of a combination of gain, feed efficiency and hackEat.
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