SELECTION FOR MAXIMUM LOIN EYE AREA AXD MINIMUM

BACKFAT THICKNEGS IN DUROC SWINE b, \\Rm‘:_ Y,

by
CIING HSONG CHANG

Diploma, Taiwan Provinclal Pilng-tung Institute of

Agriculture, 1970

A MASTER'S THESIS

submitted in partial fulfillment of the

requirements for the degrea

MASTER OF SCIENCE

ANIMAL SCIENCE
Department of Animal Science and Industry

KANSAS OTATE UNIVERSITY

Maenhattan, Kanssaao

1974

Approved by:

o . ha?

Hg;d Profensor




L
2067
TY
1914
GFat ‘ 11
&3 ~ '
Document ACKNOWLEDGEMENT

The author wishes to express his sincere appreciation and thanks
to Dr, John D, Wheat, major professor, for his asaistance, guldance
and encouragement during this study.

Appreciation is also extended to Dr. Donald H. Kropf, Dr. Robert
R. Schalles, Dr, James V, Craig and Dr. Kenneth E., Kemp for their
éuidance and assistance in data procuring and statistical analyaia:

The author wishes to extend speciel thanks to Dr. Don L. Good,
head of the department, and Dr, Draftford Richardson, Chairman of

Gradunte Admission Committee, for thelr assistance and encouragement.



Chapter

1I.

I1I.

Iv.

V.

VI.

TABLE OF CONTENTS

INTRODUCTION o & & 4 o ¢ & s o o « o s s &
REVIEW OF LITERATURE . . ¢« 4 o o « ¢ o« & o«
MATERIALS AND METHODS. . . . . . « .« .« .
Experimental Animals .+ . . . « . .+
Statistical Methods . . . . . . . . .
EFFECT OF SELECTION ON PERFORMANCE TRAITS.
Line Differences. . . . . . . « . .
Sex Differences . . . . . . . +
Sire and Dam Dlfferences. . . . . . .
Heritability Estimates. . . . . . « &
CGenetic, Phenotyplc and Environmental
EFFECT OF SELECTICON ON CARCASS MERIT , . .
Line Differences. . . . . .+ . + « « &
Sire and Dam Differences. . . + + .
Heritability Estimates . . . + « + &

Genctlc, Phenotypic and Environmental

s UMMARY » [ | L] . = » 0w LI I I L] (] = & &

LI]‘ERATURE CITED . [ ] - - . » . . . L] . » L] L] . L] L]

111

@m o O W

11
11
11
17
18
22
26
26
27
29
33
38
41



iv
LIST OF TARLES

Table Page

l. bBummary of the Number of lkxperimental Animals Included
1n tho St-ud,y » . . [] * . L] * L ] L] - * [ ] L] » L ] 2 . [ ] - - [] L] T

2. Form of Least Squares Analysis of Variance , . « + + &« ¢ « & 10

3. Least Squares Analyses of Variance for Weight and Litter
SizeatDifferent)\F,eB....-.---..-.......- 12

4, Least Squares Analyses of Variance for Age, Loin Eye
Area and Backfat Thickness Adjusted to 100 kg Line Weight. . 13

5. Comparisons of Generation and Line Differences for Weight
and Litter Size at Pifferent Apes, Adjusted Age, Adlusted
Loin liye Area, and Adjusted Backfat Thicknesa, . . . « « . . 1h

6. Comparicons of Sex Differences in Weight at Different
Asﬂﬂ . [ ] * L] L] L] L] - . L ] L ] . L ] * L] L] . . » - L] L] L ] L[ ] L] L] . ” 15

T. Comparisons of Sex Differences in Age, Loin Eye Area and
Backfat Thickneas Adjusted to 100 kg Line Welght . . . . . . 15

8. Haritability Eatimates for Performance Trﬂ.itsl L T T T T T 1 2l

9. Genetic, Phenotypic and Environmental Correlations between
Weight and Litter Size at Differcnt AGeS . v+ « ¢ ¢ o « ¢ o & 23

10. Genetic, Phenotypic and Environmental Correlations among
age, Loin Fye Area and Backfat Thickness Adjusted to
100 kg Line Welght « o o o v o o v 0 ¢ 4 o o o o s o s o o 25

11. Least Squares Analyses of Varlance for Carciss Length, Back-
fat Thickness, Loin Eye Area and Percent [ean and Primal Cuts, 27

12. Least Squares Analyses of Varlance for Loin and Ham Quality
SCOPCB L ] L] L] . L ] » - L] * L] » - [ ] . » L] L] L ] L] - L ] - L ] . L] L ] - - 28

13. Comparisons of Generation and Line Differences for Dackfat
Thicknens, Loin Fye Area, Percent Lean and Primal Cuta and
curc’asﬂ I.lcnﬂt-h * L] 1] -« - - L] L] a - . L] - - - L] L] -* - L] L] L ] [ ] Ll 28

14, Comparisons of Generation and Line Differences for Loin
and Ham Quality 5cores o « & ¢ ¢ ¢ ¢ 4 o & 5 o o« 5 s s o o & » 29

5., Heritability Estimaten for Carcass Traits ., . ¢ « ¢ « « « » « 31



Table Page
16. Genetic, henotypic and Environmental Correlation between

Loln Eye Arca, Backfat Thickness, Carcass Length and Percent

Iﬂnn CULU L] » L] L] L] - L] L] L] L] L] - 1 ] * L] L] - » - . L ] » ] . 1 ] - 34

17. Genetic, Phenotypic and Environmental Corrclations among

Ham and Loin Scores . . . . ¢ 16

] L] [ L] * * ) . . . . . . ]



CHAPTER 1
INTRODUCTION

The rapid rise in the standard of living and changes in dietary
habits during the past three decades have greatly increased the
demand for lean meat. To meet this demand, there has been intenaive
selection for more muscle and leas fat in swvine, At the samne time,
the producer must have prolific, rapid gaining pige with lov feed
conversions if he is to economically produce this type of pig. Meat
quality as well as quantity must be emphasized if selection results
in progress toward this goal.

Heritability estimates for backfat thicknesa from previous
studies varies from 0.12 to 0.8k (Lush, 1936; Blunn and Baker, 1947;
Johansson and Korkman, 1950; Whatley, Jr. and Enfield, 1957; Zoellner
et al., 1963). Heritability estimates for loin eye area varied
from 0.44 to 0.79 as reported by Fredeen (1953), Depape {1954),

Craft (1958), Enfield and Whatley, Jr. {(1961), Jensen, Cralg and Robison
(1967), Omtvedt (1968) and Arganosa, Omtvedt and Walters (1969). The
demand for more heavily muscled hogs and carcasses and the relatively
high heritability estimates for loin eye area and backfat thickness
encouraged research aimed at reducing backfat and increasing loin

eye area. Jensen et al. (1967) and Arganosa et al. (1969) reported
negative genetic correlations of -0.06 and -0.22 between backfat
thickness aud loin eye area. Those studies indicated that selection
against backfat thickness and / or for loin eye areca should be

plightly effective in reducing carcass backfat and increasing loin

eye area, Dillard, Robinon and Legates (1962), Hetzer and Harvey (1967),



lel;etion vas effective in reducing backfat thickness,

The purposes of this atudy were: (1) to develop a well-musched line
of Durocs by index selection based on thinner backfat and larger loin
eye area, and to maintain a control line by random selection from
the same base population, (2) to investigate correlated response in
production traifa. carcass proportions and ment quality and (3) to
deternine if an incremse in muscling results in undesirable effects

such as PSS and PSE.



CHAPTER II
REVIEW OF LITERATURE

Many swine selection experiments were conducted during the last
three decades. Conformation and litter size were the main traits
for which selection was practiced. Selection for litter size was
less effective since heritability of litter size is relatively small
compared to heritability of conformation,

Laben and Whatley, Jr. (1947) selected for heavier 1680-day weight
in a Duroc inbred line and reported a decrease of 15.4 kg after five
geheratioua of selection. Litter size at weaning decreased from
6.7 pigs in the first generation, to 6.0 pigs in the fifth generation.
In the sixth generation, weaned litter size was only 4.3 pigs (only
6 litters were farrowed instead of an average of about 24 litters
in each of the first five generations) despite selection from litters
1.2 pigs larger than average. However, Damon and Winters (1955) re-
ported that selection was effective in bringing about a substantial
increase in the number of pigs farrowed and average weaning weights,
after six years of selection for factors of performance in the Chester
White and Duroc swine herds.

Hetzer, Zeller and Hankins (1956) found selection for high and low
fatneos was effective in Duroc and Yorkshire pigs, Zeller and Hetrer
(1960) later reported that after five pgenerations of selection in
the Durccs for backfat thickneaa at 79.55 kg live welght average
thickness increased to 5.18 e¢m or 38 percent above the 3,70 cm in the

foundation stock. Backfat thickness decreased about 16 percent to



3.23 ¢m in the lov fat line. In the fat Yorkshire line, backfat
thickness increased from 3.20 em in the foundation population to 3.63
cem in the third generation. The decline in backfat thicknens wnsa

six percent to 3.00 cm in the low fat Yorkshires. letzer and Harvey
(1967) reported that after 10 generations of selection, the high and
low fat Duroc lines differed by 2.6 ¢m or 68 percent of the initial
mean, Corresponding differcnce between the Yorkshire linea, after
eight generations of selection, was 1.4 cm or 4l percent of the
initial mean. ‘'Through three additional generations backfat thickness
in the 13th generation, high and low-fat Duroc pigs averaged 6.0 and
2.5 em, aud in the 1llth generation high and low-fat Yorkshire pigs,
the averages were 4.5 and 2.2 em. Pigs ralsed concurrently in con-
trol lines averaged 3.7 and 3.0 cm, respectively, in these same gener-
ations. (lHetzer and Miller, 1970).

Selection was effective in reducing backfat thickness in a study
reported by Zoellner et al. (1963) for the first two years of selection
for thinner backfat in swine. Effective sclection differentials for
backfat were =3.70 mm for the spring and -4.50 mm for the fall of 1959.
Realizéd response from selection for thinner backfat was -3.28 mm and
-2.80 mm for spring and fall plgs, respectively. Average dally gain
appeared to decrease as backfat thickness increased, but sow pro-

ductivity was not altered.

less backfat thickneas to reduce it about 20 percent in Poland China
pigs. Backfat probe meanurements were made at a live welght of

T9.2 + 2.5 kg. Berruccos et al, (1970) reported seclection reduced



backfat 0.065 cm per generation, when adjusted to 63.6 kg weight.
Correlated reanponases indicated a decline in litter size and individual
weights as backfat thickness decreased.

Jensen et al. (1967) reported that selection for lower backfat
thickness, and / or increased areas of loin eye and percent lean cuts
yielded meat with a lower water-holding capacity, less intra-muscular
fat, higher ahear values and lower taste panel scores for Juicinesa
and flavor.

Arganosa et al. (1969) reported that genetic correlations between
carcass backfat and percent lean cuts, backfat and loin eye area,
backfat and marbling, backfat and color, and backfat and firmness
were -0.58, -0.22, -0.56, -0.05 and ~0.16, respectively. The above
genetic correlations indicate that selection for less backfat should
increase lean cuts and marbling without significantly affecting loin
eye area, color aud firmness. They anlso reported that genetic
correlations between loin eye area and percent ienn cuts, loin eye
area and marbling, loin eye area and firmness, and loin eye area and
color were 0.77, -0.01, -0.39 and =0.73, respectively. Selection
for loin eye area should increase lean cuts and decrease color without

significantly affecting marbling and firmnessa.



CHAPTER III
MATERIALS AND METHODS
Experimental Animals

Pigs in the base population of purebred Durocs were farrowed in
May, 1971. Twenty beoar pigs were randomly selected in July, 1971,
at vhich time the remaining male pigs were castrated. The select
iine vas formed by using the highest indexing 20 gilts and four boars
from the 20 boars based on an index in which maximum loin eye area
and minimum backfat thickneas, estimated by the An / Scan, adjusted
to 100 kg live welght received equal emphasis. The control line was
formed by using four randomly chosen boars (from the group of 20 boars
that were randomly chosen in July at the age of ten weeks) to breed
20 randomly chosen gilts.

One reatriction was that the least desirable animals because of
obvious structural unsoundnesses {up to 20 percent) would not be con-
sldered as potential breeding animala.

Breeding animals were farrowed in May, produced litters the
folloving May and vere replaced after producing one litter causing
generation interval to be one year. Full-sib and hnlf-sib matings were
avolided to minimize inbreeding.

When available three barrows {rom each litter were nlaughtered
in the meat laboratory. Plga were self-fed in groups of 20 to 28 in
outside penas (15 m by 30 m) and rations were standardi{zed from year to
year. Backfat thickness mnd loin eye area measurements on the live
animal were made from the ultrasonic scanogram resulting from the use

of a Polaroid Land camera,



TABLE 1., OSUMMARY OF THE NUMBER OF EXPERIMENTAL ANIMALS INCLUDED

IN THE STUDY.

Base pop'n Select Control
Item (1971) line('72) 1line('72)  Total
No. boars 6 N N 1k
No. gilts 32 20 20 T2
No. litters farrowed 25 9 14 . u8
No. animale born alive 230 78 113 421
No. animals at 1l days 168 59 92 319
No. animals at 28 days 163 57 86 306
No. barrows slaughtered 51 12 27 S0

A total of T2 gilts in the base population (1971) and the two lines
of 1972 were bred by 14 boars from their renpecfive groups as shown
in table 1. Only 48 gilts farrowed and 421 pigs were born alive during
the two generationa. DBirth weights were available for 421 pigs, but,
lh-day.and 28-day weights were obtained for only 319 and 306 pigs since
some died during these two intervals. A totnl of 90 barrowvs were
slaugzhtered and detail carcass data were collected.

live animal backfat thickness was estimated at three locations,
shoulder above the elbow, center of back at last rib and hip above
the stifle Joint, about 1.5 inches from the midline. Averages of the

three measurements were adjusted on a 0,028 cm per kg basis to a 100 kg
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live weizght. Live animal ioln eye arcn vas esntimated at the 10th
ridb and adjusted to a 100 kg live weight. The adjustment was 0,213
cn2 of loin eye area per kg of live veight. Adjusted age to 100 kg
live welght wan obtained by adjusting age on a 0.91 kg per day basis.
Carcass backfat thickness (that uned for barrows) was the average
of six measurements taken on the midline of both asides of the chilled
carcass at the ievel of the firat rib, last rib and last lumbar
vertebrae. Carcass loin eye area (for barrows) at the 10th rib waa
traced and measured with a planimeter. Carcass length was the distance
from the anterior edge of the altch bone to the forward edge of the
first rib immediately ventral to the vertebrae. Percent lean cuts
was the sum of the welghts of closely trimmed hams, leins and full
shoulders (plcnic plus Boston but} divided by chilled Earcnua wveight.
Percent primal cuts was obtained by adding the green belly weight
to the weight of the lean cuts ond dividing by the chilled carcass
weight, Color, marbling and firmness scores were obtained for the
longissimus dorsi muscle at the 1l0th ribrand ham muscle, Color and
firmness were evaluated on the basle of the Wisconsin standard
scoring system (Anonymous, 1963). A score of one indicated low and
a score of five represented high quality. Marbling scores ranged from
one (devold =) to 36 (extremely nbundant +) (After U.S.D.A. marbling

scorca for Leef).
Statistical Methods

The statistical technique used was that for the mixed model as

reported by liarvey (1972). Lines and sexes vere considered as fixed



effects, while sires, dams and individunls vere-rnndom offecta, The
base pophlation of 1971, the select line of 1972'and the control
line of 1972 repreasent lines 1, 2, and 3, respectively. The statistical
model used in this experiment waa,
Y =u+a b +¢ +F te
1klm i i) 1)k X {iklm

Where, u = overall mean,

s, = line effects. (fixed)

b = sires within lines. (random)

1)

c = dams within sires within linea. (random)
1§k

F = gex effects, (fixed)
1

e = random errors.
1Jk1lm

The least squares analysis of variance (ANOV) scheme used in this
atudy is presented in table 2.

Heritability and genetic, phenotypic and environmental correlations
eatimated from variance and covarlance components were calculated
using Harvey's least squares mixed model and computing prégrnm.
Heritability was entimated from full-sid, and paternal half-sib correla-
tliona., Genetic correlations estimated from full-gib correlations are

presented with standard errors.
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TABLE 2. FORM OF LEAST SQUAHES ANALYSIS OF VARIANCE.

- e ——

P

Yariance components

Source ar and coefficlients
Line (fixed) 1-1

Sire / Line -1 B+ kD ¢ KS
Dam / Sire / Line d-1 E + k,D

Sex (fixed) -1

Error T-d-r+l E

1l = Number of lines.

s = Number of sires.
d = Number of dams.
f = Number os sexes.
T = Total number of animals.
E = Variance due to differences among full-sibs.
D = Variance due to differences among dama.
S = Variance due to differences among sires,
Mg -1 ekt
K, = L 32 1 “fdk . l,fif,i “f,:k)

s-1'1 } nU k T

25 n%,

TS WP ¥

£-1 T
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CHAPTER 1V
EFFECT OF OELKCTION ON PERFORMANCE TRAITS
Line Differences

Analyses of variance for line differences in live animal performance
are presented in tables 3 and 4. Line differences vere not signifi-
cant for weight nor litter size at different ages, nor age, loin
eye area and backfat thickness adjusted to 100 kg live weight.

Further comparisons of line differences for performance traits are
presented in table 5, A significant line difference (P<,10) was found
betveen the base population in 1971 and the control line of 1972

for li-day weights. The results might be due to year effects, since
the control line of 1972 theoretically should have represented a
continuation of the base population of 1971. Significant differences
(P<.10) were also found between the base population of 1971 and the
select line of 1972 for adjusted loin eye area and adjusted age to

100 kg live weight. The results showed that pigs in the select line
in 1972 needed more time (5.04 days) to reach 100 kg and had smaller

loin eye areas (0.99 cmC) than those in the base population (table 5).

Sex Differences

Sex differences were highly significant (P<.01) for birth weight, but
were nonsignificant in 14 and 28-day weirhts (table 3). Further com-

parisons showed that boaras were 0.06 kg henvier (P<.05) than gilts
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TABLE 3. LEAST SQUARES ANALYSES OF VARIANCE FOR WEIGHT AND LITTER
SI1ZE AT DIFFERENT ACES.

Birth l4-dny 28-day Litter slze  Litter size

wolipht welight welght at birvth at 28-day
Source df M.S. df M. S, df _ M.S. Jdf M.S. Jdf M.S.
Line 2 0.13 2 3.51 2 0.88 2 24.06 2 1.51
s/ L 11 0.56 11 1.44 11 7.60 11 48.34 11  26.23
D/S /L 34 0.37% 31 1.72% 31 6.69%% 134 37.57 31 30.34
Sex 1 0.37% 1 0.85 1L 2.20 1 wem=- 1 ee-=-
Error 372 0.05 273 0.36 260 1.29 372 ---e- 260  ==-=-
*P<.05 *kP<, 01

M.S. = Mean Squarcs



TABLE 4. LEAST SQUARES ANALYSES OF VARIANCE FOR AGE, LOIN EYE

AREA AND BACKFAT THICKNESS ADJUSTED TO 100 KC LIVE WELGHT.

Mcan Squares

Sourcce df Adjusted ape Adjusted LEA Adjusted BEF
Line 18 485.04 20,33 0.26

s/ L 11 285.13 11.31 0.36%,
D/s/ L 32 204 .49%* 15,42%* 0.15%*
Sex 2 1649, 2 7%% 235.69%* 27.02%%
Error 198 96.23 7.83 0.10
*P<.05 **p<, 01

LEA = Loin ecye arca

BF = Backfat thickncss
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TABLE 6. COMPARISONS OF SEX DIFFERENCES IN WEIGHT AT DIFFERENT AGES.

Female (F) Male (M)
Item No. MeantS.E, No. Meand§. 1. M-F
Birth welght, kg 205 1.3430.04 216 1.4040.06  0.06%*
l4-day weight, kg 150 3.36+40.09 169 3.48+0,09 p.12%
28-day welght, kg 146 5.64:+0.19 160 5.83+0.19 0.19
+
P<.10 **P<, 01

TABLE 7. COMPARISONS OF SEX DIFFERENCES IN AGE, LOIN EYE AREA AND BACKFAT

THICKNESS ADJUSTED TO 100 KG LIVE WEIGHT.

Adjusted age Adjuated LEA Adjusted BF
Item No. day cm2 cm
cil1t(Ci) 129 189.39+1,53 34,9140, 38 2,56+0.05
Boar (Bo) 52 181.42+2.05 32.7740.54 2,3940,07
Barrow(Ba) 65 194.40+1.63 31.5340.41 3.61+0.06
Gi-Bo - 7.97%* 2.14%k 0,17%*
Gi-Ba - =5.01%k 3.38%w «1,05%%
Bo-Ba - =12.98%% 1.24% =1.22%%
*P<, 05 *wP<, 01
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at birth, 0,12 kg heavier (P<.10) than gilti at 1l days (table 6).
Although no significant sex difference was found for 28-day weight,
the results showed that boars were 0.19 kg heavier than gilts

(table 6). These results agreed with those reported by Craig, Norton
and Terril (1956) in which boars were significantly heavier than
g£ilts by about five percent at birth and three percent at other ageas,
Bereskin, Shelby and Cox (1973) also reported that males were 0.03
kg heavier than females at birth (P<.01). The heavier boars at birth
may be explained by the fact that the male fetus has a higher growth
competence before birth than females (llafex, 1968),

Least squares analyses of variance ghown in table 4 reveal a highly
significant sex difference (P<.0l1) for age, loin eye area and backfat
thickness all adjusted to 100 kg live weight., Further comparisons
of these three traits are shown in table 7. Differences among gilts,
boars and barrows for each of these traits were highly significant
(P<.01), except the significant difference (P<.05) in adjusted loin
eye arean for boars and barrows. Boars reached 100 kg live weight
about eight days earlier than gilts, and gilts reached the weight
about five days earlier than barrows. The results are in agrecment
with those reported by Craig et al. (1956), Cox (19G3) and Zoellner
et al. (1963) and Berruccos et al. (1970) in which they found heavier
final weights for boars. Hetzer and Miller (1972) reported boars
and barrows grew faster than gilts. In this study boars had 0.17 cm

less backfat than gilts and gilts had 1.0% cm leos backfat than
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barrown. Similar results were also reported by lletzer and Harvey
(1967) and Berruecos et al. (1970) in which they found boars had 0.20
and 0.23 cm less backfat than gilts and gilts had 0.20 and 0.30 cm less
than barrows, respectively. Hetzer and Miller (1972) reported that
these Bex differences in backfat thickness generally agreed with

their previous report (Hetzer and Harvey, 1967). For loin eye area
adJusted to 100 kg live weight in this study, gilts had 2.1k en?
larger loin eye arens than boars and boars had 1.2h cm2 larger loin
eye areas than barrows. No previous report was available to compare
with these results. In brief, boars reached 100 kg at the earliest
age and had the least backfat thickness, but were second to gilts in

loin eye area. Contrarily, barrows were slowest reaching 100 kg live

weight, had the thickest backfat end the smallest loin eye arcas.
Sire and Dam Differences

Tables 3 and 4 show sire and dam differences for all performance
traits. Sire effects were significant (P<.05) for adjusted backfat
thickness but not for birth weight, lli-day and 28-day weights, or
adjusted nge and adjucted loin eye area. llowever, highly significant
(P<.01) dam differences were found for birth weight, 14 and 28-day wveights,
adjusted age and loin eye area. Dam differences were also significant
(P<.05) for backfat thickness. The highly significant dam differcnces
for weight at birth, 14 and 28-day age might be influecnced both by
prenatal and postnatal direct maternal effects (Cox and Willham, 1967?;

Ahlschwede and Robinon, 1971). The highly significant dnm differences
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for adjusted age, adjusted loin eye area and adjusted backfat thick-
ness may have been influenced by what Dickerson and Grimes (19L7)
called transmitted maternal effect, or asome residual effects from

prenatal and postnatal maternal effects such as milk production,
Heritability Estimates

Technique using seclection response to estimate realized heritability
was discussed by Falconer (1960). The procedurc involves obtaining the
;eln differences between the base population and the control and
select lines of 1972 for each trait plotted against the selection
differentials. The selection differentials were estimated by sub-
stracting the average of the entire population from the selected
animals in their respective lines., In the select line, backfat thick-
ness wvas decreased 0.06 e¢m after one generation of selection., The
selection differential was 0.69 cm in the same line, the value of 0,09
was obtained as the realized heritability. Realized heritability of
0.09 obtnined for backfat thickness was relatively low when compared
vith the reports from Zoellner et al. (1963), (0.83), Cox (196k),
(0.25), Hetzer and Harvey (1967), (0.46), and Gray et gl.‘(1968),
{0.32), and Berruccos et al. (1970), (0.27). Reported results indi-
cated that appreciable reduction in buckfat thickness could be obtained
by the nelection procedure. 1The samll size of the control line in this
atudy allowed a selection differentinl (decrease of 0.39 cm) by chance,
which resulted in a omall increase (0.0 cm} in backfat thickneas in

their progcny when compared to the base population.
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The aselection di{fferential for loin eye area in the select line

wvas 3.h§ cmz. A decrease of 0.99 cm2

resulted after cne generation
of selection. Thus, the value of -~0.29 for the estimate of realized
heritability was obtained. The realized heritabllity eatimates of
-0.39 for loin eye area in the contrel line was also obtained by the
same method. The negative realized heritabilities for both select
and control lines might be due to small sampling size involved.
Estimates of heritabllity for performance traits obtained from
Harvey's least squores mixed model are listed in table 8, Estimates
from full-sib and paternal half-sib correlations for birth weight were
0.9519.15 and 0.25+0.15 respectively. The value obtained from the
paternal half-sib correlation {0.25+0.15) was close to the 0,21+0.15
reported by Berruecos et al. (1970), but was relatively higher than
the 0.05 reported by Craig et al. (1956). The value of 0,95+0.15 esti-
mated from the full-sib correlation most likely resulted from
extremely large sampling errors. Since sire variation was relatively
small compered with dem variation, extremely high values of heri-
tability were obtained when the dam component was included, such ns from
full-sib correlation. Heritability estimates for 1k aud 28-day weights
from paternal half-sib correlation were -0,15+0.02 and 0.03{9.09.
respectively., Heritability values of 0.0606+40.15 for lh-day weight, and
0.7910.15 for 28-day weight were estimated from full-sib correlations.
No comparable reports of heritability estimates for 1 and 28-day
weights are available, but the value of 0.03+40.09 for 28-day weipght
was close to the report from Berruecos et al, (1970) in which they

obtained 0.01+40.03 for weaning welpht.
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Heritability estimates for litter size at birth and 28 days wvere
calculated from Harvey's lenst squares mixed model and also by the
method susgested by Decker (1908). The 0.26+0.15 for litter size at
birth eatimated by larvey's program agreed fairly well with the value
of 0.30+1.50 from Becker's method, The values were relatively higher
than reports from Lush and Molln (1942), Boylan, Rempel and Comstock
(1961), Berruecos et al. (1970) and Revelle and Robison (1973), in
which they ob£nined 0.17, 0.13, -0.17 and 0.03, respectively. However,
they were smaller than 0.54 reported by Shelby {(1952) for litter size
at birth. The -0.3440.06 and -0.48+1.11 for litter size at 28 days
vere higher than the -0.05+0.16 reported by Berruecos et al. {1970),
for litter size at weaning. No explanation can be made for negative
estimates of heritability for this trait except that of sampling
errors.

Heritabllities for adjusted age at 100 kg live weight estimated from
full-sib and paternal half-sib correlations were 0.42+40.1% and 0.1240.15
{table 8), respectively. Althounh no report of heritability estimates
for this trait exists in the literanture, the values obtained in this
study indicate this trait i{s moderately heritable, lHeritabllities
for adjusted backfat thickneass estimated by the two different methods
were 0,37+0.14 and 0.40+0.2L, respectively. These estimates were
higher than the realized heritability (0.09) in this study. ilovever,
the tesults agreced falrly well with those of Berruecos et al, (1970)
in vhich they obtained 0.30 and 0.27 for adjusted backfat thickness to

63.6 kg constant welight., Heritabllity estimates for loin eye area
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HERITABILITY ECTIMATES FOR PERFORMANCE TRAITS.

- i

Full- Paternal

8ib half-oib

h2+5.E, h?+S.E.
Birth weight 0.95+0.15 0.25+0.15
1i-day weight 0.66+0.15 -0.15+0,02
28-day weight 0.79+0.16 0.03#0.09
Litter size at birth® 2.00+0,00 0.26+0.15
Litter size at birth® = comeeeeeo 0.30+1.56¢
Litter size at 28 days® 2.00+0.00 -0.3L+0.06
Litter size at 28 days® = ccmmeeee- -0.48+1,11¢
Adjusted age at 100 kg 0.4240.14 0.12+40.15
AdJ. loin eye area 0.26+0.12 -0.15+0.05
Adj. backfat thickness 0.37+0.1k 0.40+0.24

Litter sizes for individual pigs were obtained from their
respective dams.

Calculated directly from sire components.

¢ Confidence limita calculated by following the method suggested

by Becker (1968).
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from the tvo different methods vere not consistent. The value of
=0,1540.05 from the paternal half-sib correlation was in close agree-

ment with the realized heritability value (-0.29) in this study.
Genetic, Fhenotyple and Environmental Correlations

Correlation coefficienta among welghts and litter sizea at
different ages are shown in table 9. Since other references con-
taining thene correlations were not found, they cannot be compared.
with previous results. Relatively high positive genetic and phenoﬂ
typic correlations existed among birth weight, 14 and 28-day weights
(0.71 and 0.65; 0.59 and 0.53; 0.78 and 0.75), although a large
negative environmental correlation (-0.84) was calculated between birth
veight and li-day weight. The large genctic correlations among weights
at progressive periods suggested that the same genes are largely
responsille for welght gains made during different periods of develop-
ment. ©Small negative genetic, phenotypie and environmental correlations
vere obtained among weighta at birth, 1k days, 28 days and litter
size at birth and 28 days. An exception was the relationship between
wveight at 28 days and litter size at 28 days where the correlation
vas near 2ero.

Correlation coefficients among adjusted age, adjunted loin eye
area and adjusted backfat thicknesn are shown in table 10. Positive
genetic and phenotyple correlations {(0.49 and 0.21) existed between
ndjusted nge and ad)usted loin eye area, but the environmental
correlation between the two traits was only 0.06. The resulta suggest

that slower growth rate to 100 kg 1ive welght was associated with an
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TABLE 9. GENETIC, PHENOTYPIC AND ENVIRONMENTAL CORRELATIONG

BETWEEN WEIGHT AND LITTER SIZE AT DIFFERENT AGES,

A ———

e e o | S il it et o

lh-day 28-dny Litter alze Litter nize

Item velght welght at birth at 28 days
Birth weight

genetic® 0.714+0.13  0.5940.16 -0.1240,22 -0.14+0.23

phenotypic 0.65 0.53 -0.08 ~0.10

environmental® -0,84 0.03 -0.37 0.79
1lh-day weight

genetic® = memcceee- 0.7840.10 -0,22+0.23 -0.03+0.2h

phenotypic mm———————- 0,75 -0.13 -0.01

environmental®  —cemceeaa- 0.68 -0.25 ~0.0M
28-day weight

genetic® 0 mmmemeeme cmcmeeee- ~0.2240.23  0.0k+0.2k

phenotypic = =  ——mmmceee  sceeccew- -0.13 0.03

environmental®  eceeeeeao e 0,32 0.04
Litter size at birth

penetic®  memmmmmmme mmmmmen ememmeee- 0.54+0.15

phenotyplie  eessmcccee cseeee- - mescenaeae ~0.55

environmental®  cacecccas memeeemee ceemeeeea =0.5h

B atimates are from full-sib corrclations.



