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ABSTRACT

The livestock industry in Jeju Island has proliferated exponentially because
of its best geographic and climatic conditions. The island because of its
special geographical location, has impeded the influx of foreign animal
diseases, and due to blessed natural condition of clean air, water and mild
climate, maintains the best condition to produce high quality pork.

The declaration of Jeju provincial government for the Swine Epidemic-Free
(swine fever, foot and mouth disease, Aujeszky’s disease) Zone in December
1999, and the Cattle Plague-Free (brucellosis, TB disease) Zone in December
2003 have enhanced the brand values of tangible and intangible animal
products and have raised the stability in the livestock industry. The genetic
improvement of breeding pig along with increaseing income is an important
aspect for the livestock sector. To accomplish these objectives, Livestock
Promotion Agency (LPA), Jeju Province established swine station in 1997.
The LPA has produced genetically superior pigs and evaluated their breeding
potential and supplied proven boars and liquid semen to the pig farms in Jeju
Island.

Performance test of breeding pig has been widely used as an important tool
for the genetic improvement of breeding pig in the world's major pig
producing countries. Performance testing for the breeding value has greatly
contributed to pig industry in Jeju Island. The genetic evaluation through
performance test of breeding pig has been an essential process in order to
maximize the use of high-capacity breeding pigs.

The present study was carried out to analyze the effects of season, parity
and breed on the semen quality and the economics traits of Landrace,

Yorkshire, Duroc and Berkshire, and to get the basic data for systematic



selection and breeding of pigs. Studies comprised experiments for three topics

and the results obtained in the study are summarized as follows:

Experiment 1. Influence of breed and season on the semen quality of boar

The main objective of this study was to investigate the phenotypic
variability of the semen ejaculate volume and sperm motility in Berkshire,
Duroc, Landrace and Yorkshire breeds and the effects of breed and seasonal
variations. A total of 5,214 records for the semen quality data from LPA, Jeju
Province were obtained and analysed using GLM procedure in SAS statistical
package. A general linear model used in this analysis included two fixed
effects of the month of year and breed, and one random error term.

The results obtained in the study are summarized as follows:

1) All the fixed effects, breed and season on the semen quality included in

the statistical model were significant (p <0.01).

2) The range of least-squares means for the effect of month on the semen
quality were 250.1 ~314.1ml for volume of semen, 260.1~337.7x10%ml for
sperm concentration, 78,031.7~86,484.9><1O6 for number of sperms per
ejaculate and 83.6~92.2% for motility. The volume of semen were the
highest amount in winter and the least amount in summer, and their

difference of least squares means was significant (p <0.01).

3) The range of least-squares means for the effect of breed on the semen
quality were 270.4~305.9ml for volume of semen, 266.2~299.7x10%ml for
sperm concentration, 71,238.6~90,153.6X1O6 for number of sperms per

ejaculate and 86.7~91.09% for motility. For the volume of semen,



Landrace breed produces the highest amount of 3059ml and the
difference of amount between any other breed, Berkshire, Duroc or

Yorkshire shows significancy (p <0.01).

4) The simple correlation coefficients between the traits of semen quality
were —-011 between volume of semen and sperm concentration, 0.57
between volume of semen and number of sperms per ejaculate, 0.71
between sperm concentration and number of sperms per ejaculate, 0.38
between sperm concentration and motility, 0.25 between number of
sperms per ejaculate and motility and -0.06 between volume of semen

and motility.

Experiment 2. Effect of season, parity and breed on the litter size of berkshire,

duroc, landrace and yorkshire sows

To estimate the effect of breed, season and parity on the litter size, Data
for the litter size were collected on 14,778 farrowings from 2,252 sows of
Berkshire, Duroc, Landrace and Yorkshire breeds between 2000 and 2014 at
the LPA, Jeju Province.

The pigs were divided into four groups (four seasons); Spring
(March-May), Summer (June-August), Autumn (September-November) and
Winter (December-February). The statistical model for the litter size included
four fixed effects of year, season, parity, breed, and one random effect of sow
within breed, and a random error term. The analysis of variance using GLM
procedure, SAS, was used to test these effects on the litter size.

The results obtained are summarized as follows:

— il -



1) All four fixed effects of year, season, parity, breed on the litter size of

sows were significant (p <0.01).

2) The range of estimates for the effect of year on the litter size
were 9.4~11.3 piglets. The litter size was the highest in 2010 but the

lowest in 2013.

3) The least-squares means for the effect of season on the litter size
were 1044 in Spring, 1066 in Summer, 10.14 in Autumn and 10.26 in
Winter. The litter size was not significantly different between Autumn

and Winter (p> 0.05).

4) The least-squares means for the effect of breed on the litter size
were 89 in Berkshire, 99 in Duroc, 114 in Landrace and 11.3 in
Yorkshire. The litter size was the highest in Landrace, but Berkshire

breed showed the lowest value compared to other breeds.

5) The range of least-squares means for the effect of parity on the litter
size were 9.3~11.3 piglets from first through tenth parity. The litter size
increased from first through fourth parity but decreased from fifth

through tenth parity.

Experiment 3. Fixed factor affecting economic traits in swine breeding stock

To determine the factors affecting swine economic traits of final weight,

eye muscle area, days to 90kg, daily weight gain, backfat thickness, and meat

percentage the performance data were collected from 21,734 pigs of Berkshire,

Duroc, Landrace and Yorkshire breeds which were performance-tested at the

_iV_



LPA, Jeju Province from 2000 to 2014.

The growth performance records of swine breeding stock were analysed

using a statistical model with five fixed effects of year, season, sex, parity,

breed, a random effect of dam, a regression term of litter size, and a random

error term. Analysis of variances using GLM procedure, SAS, were performed

to test factors affecting the performance traits.

The results obtained are summarized as follows:

1) All five fixed effects of year, season, sex, parity, breed and a regression

2)

3)

4)

term of litter size were significantly affecting the growth performance
traits of breeding stock (p <0.01). Results indicates that these fixed
effects are the important factors in the genetic evaluation of breeding

stock.

The regregation coefficients for the effect of litter size were estimated
as -0.46g for final weight, 0.05cr for eye muscle area, 0.512 days for
days to 90kg, -2.8bg for daily weight gain, but for the backfat thickness

and meat percentage there were no significantly of litter size (p> 0.05).

The range of least-squares means for the effect of year were 83.1~
125.0kg for final weight, 27.2~31.8cr’ for eye muscle area, 536.3~647.6g

for daily weight gain and 10.3~13.7mm for backfat thickness.

The range of least-squares means for the effect of season were 94.3~
98.9kg for final weight, 28.7~29.2cr for eye muscle area, 585.6~605.5g
for daily weight gain, 12.2~12.7mm for backfat thickness and 59.0~

59.4% for meat percentage.



5)

The least—-squares means for the effect of sex were 94.8kg for final
weight, 29.70cr’ for eye muscle area, 157.8 days for days to 90kg, 577.0g
for daily weight gain, 13.1mm for backfat thickness, 58.6% for meat
percentage in female and 99.9kg for final weight, 28.3cr’ for eye muscle
area, 152 days for days to 90kg, 610.0g for daily weight gain, 11.7mm

for backfat thickness and 59.7% for meat percentage in male.

The range of least-squares means for the effect of parity were 90.6~
101.6kg for final weight, 28.7~29.3cr’ for eye muscle area, 153.4~157.4
days for days to 90kg, 578.7~598.4g for daily weight gain, 12.2~12.8mn

for backfat thickness and 58.5~59.5% for meat percentage.

The range of least-squares means for the effect of breed were 84.0~
103.8kg for final weight, 28.4~29.7c' for eye muscle area, 151.5~161.5
days for days to 90kg, 553.8~613.0g for daily weight gain, 11.4~14.0mn

for backfat thickness and 57.5~60.0% for meat percentage.

The partial correlation coefficients while controlling for the performance
testing period were -0.31 between final weight and eye muscle area,
-0.98 between final weight and days to 90kg, 0.31 between eye muscle
area and days to 90kg, 0.99 between final weight and days to 90kg,
-0.15 between backfat thickness and daily weight gain and -0.69

between backfat thickness and meat percentage.
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T4 dom, 13] AFA FHA AALFLS 100914 1000mle] HR Hiw
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1. ABSTRACT

The main objective of this study was to investigate the phenotypic
variability of the semen ejaculate volume and sperm motility in Berkshire,
Duroc, Landrace and Yorkshire breeds and the effects of breed and seasonal
variations. A total of 5214 records for the semen quality data from LPA, Jeju
Province were obtained and analysed using GLM procedure in SAS statistical
package. A general linear model used in this analysis included two fixed
effects of the month of year and breed, and one random error term.

The results obtained in the study are summarized as follows:

1) All the fixed effects, breed and season on the semen quality included in

the statistical model were significant (p <0.01).

2) The range of least-squares means for the effect of month on the semen
quality were 250.1~314.1ml for volume of semen, 260.1 ~337.7x10%ml for
sperm concentration, 78,031.7~86,484.9><1O6 for number of sperms per
ejaculate and 83.6~92.2% for motility. The volume of semen were the
highest amount in winter and the least amount in summer, and their

difference of least squares means was significant (p <0.01).
3) The range of least-squares means for the effect of breed on the semen

quality were 270.4~305.9ml for volume of semen, 266.2~299.7x10%ml for

sperm concentration, 71,238.6~9O,153.6><1O6 for number of sperms per



4)

ejaculate and 86.7~91.096 for motility. For the volume of semen,
Landrace breed produces the highest amount of 3059ml and the
difference of amount between any other breed, Berkshire, Duroc or

Yorkshire shows significancy (p <0.01).

The simple correlation coefficients between the traits of semen quality
were —011 between volume of semen and sperm concentration, 0.57
between volume of semen and number of sperms per ejaculate, 0.71
between sperm concentration and number of sperms per ejaculate, 0.38
between sperm concentration and motility, 0.25 between number of
sperms per ejaculate and motility and -0.06 between volume of semen

and motility.
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from March 2013 to February 2014.
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Table 1-1. Analysis of variance for the statistical model of semen quality.

F-Value
Source DF Number of
Sperm .
Volume of ) sperms per Motility
concentration .
semen(ml) 6 ejaculate (TM,%)
(x10%/ml) :
(x10”)
Model 369 16.72" 11.86™ 14.25" 811"
Month 11 46.48” 45.99™ 358" 35.03"
Breed 3 20.17° 16.017 33.07" 19.10™
Sire 355 16.01" 10417 13517 6.75"
#* p<0.01
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Table 1-2. Least-squares means and standard errors for the effect of month.

) Number of
Trait Sperm -
Volume of . sperms per Motility
concentration .
semen(ml) 5 ejaculate (TM,%)
Month (x10°/ml) 9
(x10”)

! 312.3 260.1 82522.4 91.2
£3.7 4.7 £1630.5 +0.5

5 296.9 266.6 79984.4 89.9
£3.7 4.7 £1631.6 +0.5

3 269.1 294.7 79012.4 83.6
35 4.4 *£1537.0 +0.4

4 268.0 307.1 82208.3 85.5
+£3.3 4.2 +1464.9 +0.4

5 252.4 337.7 86484.9 89.3
+3.2 4.1 +£1416.0 +0.4

5 250.1 332.8 84040.5 89.9
+3.2 4.1 +£1409.7 +0.4

. 254.3 323.2 83648.6 90.6
3.1 4.0 £1379.3 +0.4

g 280.1 276.2 78031.7 86.8
35 45 +1558.2 +0.4

9 288.1 268.2 78770.3 88.1
+£3.6 +4.6 £1607.5 +0.4

10 301.0 274.9 83155.9 89.1
£3.7 4.8 +1645.6 0.5

1 306.0 267.6 82224.4 90.4
£3.9 5.0 *£1730.9 0.5

19 314.1 260.5 81848.7 92.2
+3.8 +4.8 +£1676.1 +0.5
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Table 1-3. Least-squares means and standard errors for the effect of breed.

Trait Number of
Sperm .
Volume of . sperms per Motility
concentration )
semen(ml) 5 ejaculate (TM,%)
(x10°/ml) :
Breed (x10”)
, 271.26% 299.65% 82492.39° 89.69°
Berkshire
470 +6.00 £2056.59 +0.63
270.40° 266.24° 71238.60" 86.65°
Duroc
£2.55 +3.26 £1117.43 +0.34
305.91" 292.28" 90153.57¢ 88.37"
Landrace
£4.01 +5.12 £1755.10 +0.54
) 283.49% 298.54% 83426.46° 91.00%
Yorkshire
£3.77 +4.81 £1650.00 +0.50

**Neans in the same column not sharing common superscript letters differ(p<0.01).
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Table 1-4. Simple correlation coefficient between the traits of semen quality.

Sperm Number of
. Volume of .
Trait concentration sperms per
semen(ml) 6 , 9
(x10°/ml) ejaculate(x10”)
S
perm 011
concentration <001
(x10%/ml) Pt
Number of
0.57 0.71
sperms per
] 9 p<0.01 p<0.01
ejaculate(x10”)
. -0.06 0.38 0.25
Motility (TM, %)
p<0.01 p<0.01 p<0.01

p, probability
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FFol B s mAE 9P
1. ABSTRACT

To estimate the effect of breed, season and parity on the litter size, Data
for the litter size were collected on 14,778 farrowings from 2,252 sows of
Berkshire, Duroc, Landrace and Yorkshire breeds between 2000 and 2014 at
the LPA, Jeju Province.

The pigs were divided into four groups (four seasons); Spring
(March-May), Summer (June-August), Autumn (September-November) and
Winter (December-February). The statistical model for the litter size
included four fixed effects of year, season, parity, breed, and one random effect
of sow within breed, and a random error term. The analysis of variance
using GLM procedure, SAS, was used to test these effects on the litter size.

The results obtained are summarized as follows:

1) All four fixed effects of year, season, parity, breed on the litter size of

sows were significant (p <0.01).

2) The range of estimates for the effect of year on the litter size

were 9.4~11.3 piglets. The litter size was the highest in 2010 but the

lowest in 2013.



3)

4)

5)

The least-squares means for the effect of season on the litter size
were 104 in Spring, 10.7 in Summer, 10.1 in Autumn and 10.3 in
Winter. The litter size was not significantly different between Autumn

and Winter (p) 0.05).

The least-squares means for the effect of breed on the litter size
were 8.9 in Berkshire, 99 in Duroc, 114 in Landrace and 11.3 in
Yorkshire. The litter size was the highest in Landrace, but Berkshire

breed showed the lowest value compared to other breeds.

The range of least-squares means for the effect of parity on the litter
size were 9.3~11.3 piglets from first through tenth parity. The litter size
increased from first through fourth parity but decreased from fifth

through tenth parity.
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Table 2-1. Analysis of variance for the statistical model of litter size.

Sum of Mean
Source DF F Value Pr>F
Squares Square
Model 2,277 71699.62 31.49 5.84 <0.01
errors 12,500 67388.82 5.40
Corrected
14,777 139088.44
Total
Year 14 1199.88 85.71 15.90 <0.01
Seasons 3 365.43 121.81 22.59 <0.01
Parity 9 2356.86 261.87 48.58 <0.01
Breeds 3 1671.05 557.02 103.32 <0.01
Dam(BD) 2248 60442.25 26.89 499 <0.01
*R*=0.52
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Table 2-2. Least-squares means and standard errors for the effect of year on

the litter size.

Year LSM SE
2000 9.83 0.52
2001 10.45 0.45
2002 9.95 0.40
2003 9.87 0.36
2004 9.80 0.31
2005 10.92 0.26
2006 10.27 0.22
2007 11.12 0.18
2008 10.82 0.15
2009 10.85 0.15
2010 11.37 0.16
2011 10.67 0.27
2012 9.90 0.29
2013 9.48 0.37
2014 10.32 0.61




r10¢ €10¢ ¢10¢ T10C¢ O010C 600 800C L0OOC 900¢ S00C w0OOC €00¢ <¢00¢ TOOC 000¢

‘TeK JO 10910 9U) JOJ 9zIS JONI[ JO JNST Y} PUB PudL], ‘-7 9In3Iq

JI-EY

&1l

v'0T

86

S8

S'6

0T

S0T

(peay) azis 1amn

1T

STIT

(4"



A &3

=
=

(2)

ki3

o

Ry

A A 2

- =
o=

A]

1]

Table 2-3

, A< 717 1044, 10.66, 10.14, 10.26F=

=

wjn

)

&

o2k A THp>0.05). °l &

7+ A

KeX
=

ez g 7

AL ot Aol w8

Vo

=t

Aol A7 AAEG Akl o B

)



Table 2-3. Least-squares means and standard errors for the effect of season

on the litter size.

Season LSM SE Pr> | t|
Spring 10.44° 0.14 <0.01
Summer 10.66° 0.13 <0.01
Autumn 10.14° 0.12 <0.01
Winter 10.26" 0.14 <0.01

*>¢\leans in the same column not sharing common superscript letters differ(p<0.01).
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Table 2-4. Least-squares means and standard errors for the effect of breed on

the litter size.

Breed LSM SE Pr> | t|
Berkshire 8.88" 0.39 <0.01

Duroc 9.90° 0.11 <0.01
Landrace 11.41° 0.08 <0.01
Yorkshire 11.32° 0.08 <0.01

b\ leans in the same column not sharing common superscript letters differ(p<0.01).
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1. ABSTRACT

To determine the factors affecting swine economic traits of final weight,
eye muscle area, days to 90kg, daily weight gain, backfat thickness, and meat
percentage, the performance data were collected from 21,734 pigs of Berkshire,
Duroc, Landrace and Yorkshire breeds which were performance-tested at the
LPA, Jeju Province from 2000 to 2014.

The growth performance records of swine breeding stock were analysed
using a statistical model with five fixed effects of year, season, sex, parity,
breed, a random effect of dam, a regression term of litter size, and a random
error term. Analysis of variances using GLM procedure, SAS, were performed
to test factors affecting the performance traits.

The results obtained are summarized as follows:

1) All five fixed effects of year, season, sex, parity, breed and a regression
term of litter size were significantly affecting the growth performance
traits of breeding stock (p <0.01). Results indicates that these fixed
effects are the important factors in the genetic evaluation of breeding

stock.

2) The regregation coefficients for the effect of litter size were estimated
as -0.46g for final weight, 0.05cr’ for eye muscle area, 0.512 days for
days to 90kg, -2.85g for daily weight gain, but for the backfat thickness

and meat percentage there were no significantly of litter size (p> 0.05).



3)

4)

5)

6)

7)

8)

The range of least-squares means for the effect of year were 83.1~
125.0kg for final weight, 27.2~31.8cr’ for eye muscle area, 536.3~647.6g
for daily weight gain and 10.3~13.7mm for backfat thickness.

The range of least-squares means for the effect of season were 94.3~
98.9kg for final weight, 28.7~29.2ci for eye muscle area, 585.6~605.5¢
for daily weight gain, 12.2~12.7mm for backfat thickness and 59.0~

59.4% for meat percentage.

The least-squares means for the effect of sex were 94.8kg for final
weight, 29.70cr’ for eye muscle area, 157.8 days for days to 90kg, 577.0g
for daily weight gain, 13.1mm for backfat thickness, 58.6% for meat
percentage in female and 99.9kg for final weight, 28.3cr’ for eye muscle
area, 152 days for days to 90kg, 610.0g for daily weight gain, 11.7mm

for backfat thickness and 59.7% for meat percentage in male.

The range of least-squares means for the effect of parity were 90.6~
101.6kg for final weight, 28.7~29.3cn’ for eye muscle area, 153.4~157.4
days for days to 90kg, 578.7~598.4g for daily weight gain, 12.2~12.8mn

for backfat thickness and 58.5~59.5% for meat percentage.

The range of least-squares means for the effect of breed were 84.0~
103.8kg for final weight, 28.4~29.7ci' for eye muscle area, 151.5~161.5
days for days to 90kg, 553.8~613.0g for daily weight gain, 11.4~14.0mn

for backfat thickness and 57.5~60.0% for meat percentage.
The partial correlation coefficients while controlling for the performance
testing period were -0.31 between final weight and eye muscle area,

-0.98 between final weight and days to 90kg, 0.31 between eye muscle



area and days to 90kg, 0.99 between final weight and days to 90kg,
-0.15 between backfat thickness and daily weight gain and -0.69

between backfat thickness and meat percentage.
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Table 3-1. Number of records by breed, sex, year of birth, month of birth
and parity.

Breed Year Month Parity Sex

Level n Level n Level n Level n Level n

Berkshire 266 2000 563 1 2,162 1 5074 Female 15819

Duroc 4645 2001 1,501 2 1,545 2 4,650  Male 5915

Landrace 7,603 2002 1,927 3 1,960 3 4,053

Yorkshire 9,220 2003 1,988 4 2,014 4 2,937

2004 2,342 5 1,554 5 2,113

2005 2,180 6 1,436 6 1,333

2006 2475 7 1,970 7 799

2007 2,359 8 1,600 8 431

2008 2,023 9 1,646 9 221

2009 1,525 10 2149 =10 123

2010 1,385 11 2,111

2011 196 12 1,587

2012 568
2013 479
2014 223
Total 21,734 21,511 20,147 21,611 21,734
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Table 3-2. Regression coefficient for the effect of litter size on the

performance traits

Item Estimate SE t Value p—value

Final weight

-0.460 0.037 -125 <0.01
(kg)
Eye muscle
0.051 0.010 5.34 <0.01
area(cr’)
Days 90kg
0.512 0.037 13.95 <0.01
(day)
Body weight
] -2.853 0.186 -15.35 <0.01
gain(g)
Backfat
thickness 0.005 0.006 0.81 NS
(mm)
Meat
percentage -0.005 0.007 -0.72 NS
(%)

NS, not significant
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Table 3-5. Least-squares means and standard errors for the effect of season.

Season

Spring Summer Autumn Winter
Trait

Final weight 98.56° 94.34° 97.64° 98.96°
(kg) +0.59 +0.54 +0.51 +0.58
Eye muscle 28.70 29.16° 29.17° 28.94¢
area(cm) +0.15 +0.14 +0.13 +0.15
Days to 152.36" 155.59° 156.72° 154.90°
90kg (day) +0.58 +0.54 +0.51 +0.58
Daily weight 605.48" 585.79° 586.77° 595.87°
gain(g) +2.96 +2.75 +2.57 +2.93
Backfat 12.17° 12.65° 12.30¢ 12.46¢
thickness(mm) +0.09 +0.09 +0.08 +0.09
Meat 59.42¢ 58.95° 59.14 59.06%
percentage(%) +0.11 +0.11 +0.10 +0.11

*bC\leans in the same row not sharing common superscript letters differ(p<0.01).
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Table 3-6. Least-squares means and standard errors for the effect of sex.

. . Eye .
Trait  Final Days to  Daily Backfat Meat
muscle
weight 90kg weight thickness percentage
area
Sex (kg) (day) gain (g) (mm) (%)
(cnf)
94.84 29.70 157.79 576.99 13.07 58.63
Female
+0.54 +0.14 £0.53 £2.70 £0.08 +0.10
Ml 99.91 28.28 152.00 609.96 11.72 59.66
e
a +0.54 +0.14 £0.54 £2.73 £0.09 £0.11
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Table 3-7. Least-squares means and standard errors for the effect of parity.

. E
Trait  gipg) e Days to  Daily Backfat Meat
_ muscle . .
weight 90kg weight thickness percentage
area

Parity (kg) () (day)  gain (g) (mm) (%)
. 101.61 28.69 157.42 589.21 12.20 59.39
+0.35 £0.09 +0.34 £1.75 +0.05 +0.07
5 101.24 28.79 155.03 598.42 12.21 59.47
+0.36 £0.09 +0.36 +1.80 +0.06 +0.07
3 100.50 28.83 155.52 595.63 12.26 59.44
+0.39 £0.10 +0.39 £1.97 +0.06 £0.08
A 99.63 28.79 154.78 597.04 12.41 59.23
+0.46 £0.12 +0.46 +2.31 +0.07 £0.09
. 97.25 28.98 154.14 596.52 12.33 59.25
+0.54 +0.14 +0.54 £2.72 +0.08 £0.10
5 97.35 28.99 154.79 593.91 12.36 59.25
+0.63 £0.16 +0.63 +3.19 +0.10 £0.12
. 95.92 29.04 154.51 592.97 12.50 59.05
+0.77 +0.20 +£0.77 +3.87 +0.12 +0.15
q 96.34 29.19 153.54 597.66 12.56 58.85
+0.93 +0.24 +0.92 +4.68 +0.15 £0.18
9 93.36 29.32 153.35 594.76 12.40 59.01
+1.15 +0.30 £1.15 +5.80 +0.18 +0.22
10 90.55 29.28 155.85 578.65 12.75 58.47
+1.52 +0.39 +1.52 +7.69 +0.24 £0.30
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Table 3-8. Least-squares means and standard errors for the effect of breed.

Breed
Berkshire Duroc Landrace Yorkshire
Trait
Final weight 84.02° 99.41° 103.84° 102.23¢
(kg) +1.62 £0.46 +1.62 +0.33
Eye muscle 29.74° 28.39" 28.99° 28.84%
area(cm) +0.42 +0.12 +0.08 +0.09
Days to 161.45° 153.31% 153.35% 151.47¢
90kg(day) +1.61 £0.46 +0.31 +0.33
Daily weight 553.84% 600.20" 606.86° 613.01¢
gain(g) 18.15 12.31 +1.57 +1.69
Backfat a b c d
) 14.04 12.36 11.40 11.80
thickness
+0.25 £0.07 +0.05 +0.05
(mm)
Meat b . A A
57.49 59.16 60.02 59.91
percentage
£0.31 £0.09 +0.06 +0.07
(%)

abed)\leans in the same row not sharing common superscript letters differ(p<0.01).
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Table 3-9. Partial correlation coefficient between the traits while controlling

for the performance test period.

Final Eye Days to Daily Backfat Meat
Trait weight  muscle 90kg welght  thickness percentage
(kg) area(cnf) (day) gain(g) (mm) (%)
E
ve 031
muscle
p<0.01
area (cm)
Days to -0.98 0.31
90kg(day) p<0.01 p<0.01
Daily
) 0.99 -0.31 -0.98
weight
. p<0.01 p<0.01 p<0.01
gain(g)
Backfat
) -0.15 0.01 0.15 -0.15
thickness
p<0.01 p<0.05 p<0.01 p<0.01
(mm)
Meat
0.09 0.29 -0.09 0.09 -0.69
percentage
p<0.01 p<0.01 p<0.01 p<0.01 p<0.01
(%)
Litter size -0.11 0.08 0.11 -0.11 -0.01 0.02
(head) p<0.01  p<0.01 p<0.01  p<0.01 NS p<0.05

NS, not significant(p>0.05).

- 111 -



-0.460g,

FAIRE AR

R4

k)

s H1A8E 21,7347 o

17 F= Ao YENHtHp>0.05). 53

2

|

TEAT 0460kg B dIFSAZF 2.853¢

[e]
= U

100

wAwﬂO

N
o)
oF

A

o
or

jruge]

’

al

3

Za

¥ ¢lo] 2,

e T
2 20019

o

=

=
=

Al

=
T

83.1~89.6kg °]

e

7}

o

=

[e)

R

=

=

q

~ 2005\

_?4

=i

A o =
=2

i

A
I 27.6~31.8cr= o F-3& 30cr W<

AT 2001
o] 92.2~125.0kg®]

°

==

=
2]

[e)

A N A
=

2001 F-¥ 20123 714
z27)

o -
T

o

T

o

Aol g3t
<

9Pkg =
E=E

20133

200613 ©]
2012 = 2450

[¢}

=

=

2)

—

13644 = 71 #&kar, 2013wl 17512

. AF kg HA
Holal gl

=

=

_(H

H
=

- 112 -

2001~2014d7+4] 10.3~13.7mn®]

\

-

T

647.6g0.%2 7}
A7

==
[}



»
i
o
of\

T= A 23

TEATS 943~989%ge WHE Hola glow Aol VM =i
ol b @A yehgth SAGHAS 28794 292cre] WS Holx
Aom AT Aol AA YERHA FUTE dFTA TS woll 605520 =
o2 Ade v Mg we FXE Hola 9al ofFo 586.8ge® 73
S FAE Kol dnh AFH JFEtel fFoA= /ItHp>0.05).
SANFALE 122~127me WHE Hola o] AA] F Aol

o
ox
ofN

2
uli

nlm

ST AHEL 59.0~594%¢] HAE BE Ald v FXE Holn
AT

) A4Ee &t
TEAE, FAGHA, 0kg =GdE, dGSAL, SAYFA, FFEO
bAoA M= Z+zF 94.8kg, 29.7cm, 157.8%, 577.0g, 13.1mm, 58.6%= UE}FWTE.
TAAAME 22 99.9kg, 28.3cr, 152.0¢, 607.0g, 11.7mm, 59.7%E Y e}
dFSAZFE 7ol BT =4 veuton, SAFAE 2ol 7l

5 Akzte] &3t
Z8AFE 906~1016kge] WYES Holal gon

1023l A 74 SEAL ekt 2bp7t S7HE s AA T 2T ol srobA] =

oy
)
2,
_>|:4
N
N
o

=1l

%0,
kW)
o)
(@)
~
ije}
b
iV
me
o
rlo
—t
>,
>
=2
>
—t
a1
\1
,.b
ne,
fetl
N
<
o

=l 9rkabell A 16349 =
Mg sor} 4099l Aol stk AFFAFE 1A 1027 A

=~
e A melm 9lam, 2aelA 9ibbe WEE £X8 melm vk

Holal glo} Abxpztel Apel7h AA uyEhbA &okth AHE2 5847~
5947% % Kol

- 113 —



3

7t 84.0kg, 161.5¢Y, 553.8g, 14.0mm, 57.5% =4 t& #FZFo H

1

4

6) F%2]
Z

o] 103.84kgo. = T&

=
°©

al
<]

=g o]

o
R

|
Nfo

o et E8A

0
o
o
Ty

1

-

ol 27t

-

< Atolel zte]

< UERAE 90kg

BZLA, W e o]
12.4, 114, 11.8m= 3%

3} e E5 Aol

52 23
A e

)

KA,

1
T

oAzt

3%
E=ICN

EER

b

Eal
JTH A= 0312 A9

“

gl o]

=

AATHP<0.01). &34 EZFA kg
A

613.0g=A o

LM FFAA FeA gleH
el

=N
[¢}

o

)
)

AO

o
il

)
™
&
ein!
a
Nu
Lo

No

S

B

i

—_
o

7

<
on

o}

o
%

SEA}

Al Aol 7)<

=}

Eil

H o

uEE AR

|

o
1

4r

]

fuy

- 114 -



a
Y
¥
Flg
ey

Affentranger P, Gerwig C, Seewer GJF, Schwurer D, Kunzi N. 1996. Growth
and carcass characteristics as well as meat and fat quality of three types of

pigs under different feeding regimens. Livest Prod Sci. 45: 187-196.

Berskin, B. 1987. Genetic and Phenotypic parameters for pig growth and body
composition estimated by intraclass correlation and parent offspring

regression. J. Anim. Sci. 64: 1619-1929.

Bullock, K. D., Kuhlers, D. L., Jungst, S. B. 1991. Effects of mass selection
for increased weight weight at two ages on growth rate and carcass

composition of Duroc - Landrace pigs. J. Anim. Sci. 69: 1409.

Chikwanha OC, Halimani TE, Chimonyo M, Dzama K, Bhebhe E. 2007.
Seasonal changes in body condition scores of pigs and chemical composition

of pig feed resources in a semiarid smallholder farming area of Zimbabwe.

Afr J Agric Res. 2: 468-474.

Gresham, J. D., Mcpeake, S. R., Bernard, J. K., Riemann, M. J., Wyatt, R. W,,
henderson, H. H. 1994. Prediction of live and carcass characteristics of market

hogs by use of a single longitudinal ultrasonic scan. J. Anim. Sci. 72

1409-1416.

Jeong, H. W. 1989. Studies on estimation of genetic parameters and sore
evaluation for economic trraits in swine. Seoul National University. Doctor’s

degree.

- 115 —



Joel Morrical, Mark Honeyman, Clint Schwab, Jay Harmon and Tom Baas.
2006. Evaluating Growth, Loin Muscle Area, and Backfat Accretion During
Summer and Winter for Finishing Pigs in Bedded Hoop and Confinement

Buildings. Iowa State University Animal Industry Report.

Johnson, Z. B., Chewning, J. J., Nugent III, R. A. 2002. Maternal effects on
traits measured during postweaning performance test of swine from four

breeds. J. Anim. Sci. 80: 1470-1477.

Johnson, Z. B.,, R. A. Nugent. 2003. Heritability I of body Ilength and
measures of body density and their relationship to backfat thickness and loin

muscle area in swine. J. Anim. Sci. 81: 1943-1949.

Jungst, S. B., D. L. Kuhlers. 1998. Heterosis losses resulting from incorrect

matings in a three-breed rotational crossbreeding system in pig. J. Anim. Sci.

76: 29-35.

Kim, Y. Y, J. R. Piao, J. Z. Tian, B. G. Kim, Y. I. Choi, and In. K. Han.
2004. Effects of sex and market weight on performance, carcass
characteristics and pork quality of market hogs. Asian—Aust. J. Anim. Sci. 17:

1452-1458.

Le Dividich J, Noblet J, Bikawa T. 1987. Effect of environmental temperature
and dietary energy concentration on the performance and carcass

characteristics of growing-finishing pigs fed to equal rate of gain. Livest

Prod Sci. 17: 235-246.

- 116 —



Leach, L. M., M. Ellis, D. S. Sutton, F. K. McKeith, and E. R. Wilson. 1996.
The growth performance, carcass characteristics, and meat quality of

halothane carrier and negative pigs. J. Anim. Sci. 74: 934-943.

Leymaster, K.A. and H.]J. Mersmann. 1991. Effect of limited feed intake on
growth of subcutaneous adipose tissue layers and on carcass composition in

swine. J. Anim. Sci. 69: 2837-2843.

Li, X., BW. Kennedy. 1994. Genetic parameters for growth rate and backfat
in Canadian Yorkshire, Landrace, Duroc and Hampshire pigs. J. Anim. Sci. 72: 1450.

Martel, J., F. Minvielle, L. M. Poste. 1988. Effects of crossbreeding and sex
on carcass composition coking properties and sensory charcteristics of pork. J.

Anim. Sci. 66: 41-46.

Newcom, D. W., T. J. Baas, C. R. Schwad, K. J. Stalder. 2005. Genetic and
phenotypic relationships between individual subcutaneous backfat layers and

perecentage of longissimus intramuscular fat in Duroc swine. J. Anim. Sci. 83 316-323.

SAS INST. INC.(2002-2003): The SAS System for Windows, Cary, NC.

Serenius, T. Sevon-Animénen, M. L. Kause, A. Mantysaari, E. A,
Maki-Tanila, A. 2004. Genetic associations of prolificacy with performance,
carcass, meat quality, and leg conformation traits in the Finnish Landrace and

Large White pig populations. J. Anim. Sci. 82: 2301-2306.
Smith, B. S., Jones, W. R., Houghm J. D., Huffman, D. L., Mikel, W. B. and
mulvaney, D. R. 1992. Prediction of carcass characteristics by real-time

ultrasound in barrows and gilts slaughtered at three weight. J. Anim. Sci. 70: 2304-2308.

- 117 —



Suzuki, K., M. Irie, H. Kadowaki, T. Shibata, M. Kumagai, and A. Nishida.
2005. Genetic parameter estimates of meat quality traits in duroc pig selected
for average daily gain, longissimus muscle area, backfat thickness, and

intramuscular fat content. J. Anim. Sci. 83: 2058-2065.

Van Alst, G., Robison, O. W. 1992. Prediction of perfrmance of progeny from
test station boars. J. Anim. Sci. 70: 2078.

Van Diepen, T. A. Kennedy, B. W. 1989. Genetic correlations between test

station and on-farm performance for growth rate and backfat in pigs. J.

Anim. Sci. 67: 1425.

A 2007 234 R 55 FFO] A 2 =AEA R fFHRsFA.

TSt AR,

=

daA, 1%, AAH, U, AdAL 2012, =9 A 2 A A dig

A B FHAES FA B A FxE e A, 54 83-87.

)
to
12
—_
o]
(070]
=2
R
X
1o
X
fo
o
N
oft
i)
2
=
o
Ho
r>~l
e
4
fo
rx
i
X
3
lo
Ay
o
=

- 118 —



Aol m A= A acele] &3 Kor. J.

Anim. Sci. 40: 345.

w4t 1998.

0

X

il

=
;OL

s ==
— O

199. #H=go]

Hashen

ng
HJ
oF
_foﬁl

E

Tor

ofp

B

—~

;OL

)

i A}

%

. 2003.

> T

2003.
45: 923-932.
EIES

o
H

Tor

1993. = =12 A MA A

HhE Xl

=

al¥
4]

A Ayt g)

37

N

o

o

Bo

—_—

o
ﬁo
&

To-

. 1995, = A ¢

=4
[}

_MOT._
Ho

3

IR

L84

k]

1996. Tt oy melo] o

589-596.
M7,

il

Tor

!

al g
4.
oF
ol

=<

=

Tor

2012. 83M &

9.
ERET

%

tg‘

S|
=

al¥
4]

- 119 -



e A

S AMZE

, °1784t. 2002.

o

44: 499-506.

o317,

7}

2]

5 &t

oF
;O_l
X

=

Tor

4. 2006, A

al¥
4]

, °1 A qt. 2004. F=° A A

SRATS!

jof

e
N

46: 145-154.

ﬁo
B

=K

43: 431-444.

=].

2]

a3 sE4

- 120 —



Table 3-10a.

Table 3-10b.

Table 3-10c.

Table 3-10d.

Table 3-10e.

Table 3-10f.

Table 3-11a.

Table 3-11b.

Table 3-11c.

Table 3-11d.

Table 3-1le.

Table 3-11f.

=]
T

3% (APPENDIX)

Means and standard deviations of final weight for

the breeds by year

Means and standard deviations

the breeds by year

Means and standard deviations

the breeds by year

Means and standard deviations

the breeds by year

Means and standard deviations

the breeds by year

Means and standard deviations

the breeds by year

Means and standard deviations

the seasons by year

Means and standard deviations

the seasons by year

Means and standard deviations

the seasons by year

Means and standard deviations

the seasons by year

Means and standard deviations

the seasons by year

Means and standard deviations

the seasons by year
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Figure 3-3a.

Figure 3-3b.

Figure 3-3c.

Figure 3-3d.

Figure 3-3e.

Figure 3-3f.

Figure 3-4a.

Figure 3-4b.

Figure 3-4c.

Figure 3-4d.

Figure 3-4e.

Figure 3-4f.

Trend and the means of final weight for the breeds
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