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SUMMARY

Korean native pig(KNP) have been reared in the country as purebred
pig for a long perioc? of time. However with the introduction of
improved breeds and the increased crossbreeding, the number of KNP
has drasticallvy decreased. Today, the pure KNP are in serious danger of
extinction. Every native breed has its own specific histdry and is
adapted to the local climate, even though its productivity may be low.
Native pigs seem to have a particular genetic background, different from
improved breeds of pig, and will be important as genetic resources for
future use in pig breeding. Therefore, it is urgent to conserve the
endangered breeds such as pure native pigs in the viewpoint of
preservation of animal genetic resources. Nowadays, due to changing
circumstances in livestock production and animal products, genetic
variations which exist in native breeds have become highly wvaluable.
Although morphological and archaeological evidence based on classical
literature has still plavs an important role, current trends on the studies
of the native breeds are the utilization of biochemical and molecular

genetic markers.

1. Genetic polymorphisms of blood proteins

In genetic analysis of breed populations, genetically determined variants
of protein and enzvme are widelv used as genetic markers of
corresponding structural genes. The biochemical genetic traits are not

affected by environmental factors and artifical selection. They are fairly
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neutral with regard to production traits, viability and
reproduction(Sandberg, 1979). A great deal of data concemning gene
frequencies at biochemical polymorphic loci are now available in
literature. These data can provide more reliable evaluation of the genetic
constitution, variability and divergence in various native breeds. During
the last decade, information on gene frequency of biochemical marker
loci such as blood protein and enzymes has been used for genetic
characterization and relationship among various pig breeds(Qishi and
Abe, 1983; Tanaka et al, 1983; Oishi et al, 1990, 1991a,b; Van Zeveren
et al., 1990a,b; Vackova et al., 1993). The objective of this study was to
clarify the genetic constitution of blood protein and enzyme as
biochemical genetic markers in KNP, to estimate the genetic variability
within breed populations and to obtain information on the geneti¢
relationships between KNP and other pig breeds.

Of the eleven loci examined, six loci(Tf, Pi, PGD, EsD, GPl and PGM)
showed polymorphism.  In the Tf locus, the frequency of Tfs allele(
8356) was much higher than that of 7fa allele( .1644) in the total
population. These allelic frequencies were similar to those observed in
improved breeds such as Hampshire, Yorkshire and Berkshire. ’Although
the Tfc allele showed in Asian native pig breeds except for Ohmini pigs,
this allele was not found in KNP population examined. Six alleles, T,
Tfa, Tfs, Tfc, Tfo and Tfs, have been recognized so far in domestic
pigs(Kurosawa and Tanaka, 1988). The 7fs allele is known to be
common in all pig breeds, while the other alleles are present in some

brecds at low frequency. Tanaka et al.(1983) reported that the Tfc allele
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was found at high frequency in the majority of native pig populations in
east Asia, and they have suggested that the Tf locus could be regarded
as one of the most valuable genetic markers for studies of phylogenetic
relationship hetween breeds. At the Pi locus, the predominant gene was
Pia with a frequency of .5504, whereas Pis was in low frequency(
4496). This results appeared to be similar to gene frequencies reported
for Yorkshire and Berkshire breeds. However, these values were
different from those of other Asian native pig breeds. From the results
it may be inferred that the improved breeds have contributed to the gene
pool of the KNP. There were remarkable differences in gene frequencies
of Tf and Pi loci between European-American and Asian native breeds.
This comparative analysis can be useful studying genetic relationships
between breeds. As for the PGD locus, the PGDa allele was most
frequent at .8158, compared with .1842 for PGDs. In general, most pig
breeds showed much higher frequencies of PGDa allele than PGDs
allele. In the gene frequencies of EsD locus, the frequency of EsDa
allele was overwhelmingly predominated( .9836), while the occurrence of
EsDs allele extremely rare( .0164). The EsDs allele was found in
improved breeds except for Duroc, but in Asian native breeds except for
Karo this allele was not observed. So far the three genetic variants of
A, B and C in Cp locus and five genetic variants of A, B, C, X and Y
in Am locus have been reported in domestic pigs, respectively. Two
genetic variants(A and B) are known to exist in GPI and PGM loci,
respectively. In the GPI locus, The ﬁredominant gene of GPl was GPlg

with a frequency of .9539 and the f{requency of GPIa was .0461. As for
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the PGM locus, the frequency of PGMs was much higher than that of
PGMa, and their frequency was .7983, .2018 respectively. However, no
variation was shown in the Alb, Sa2, Cp, Am and Akp loci. All the
animals investigated had only the Alba, Sa2i, Cps, Ams and Akpa
alleles.

Based on the biochemical polymorphic markers, Oishi et al.(1991v)
suggested that Asian native pigs were different genetically from those of
European-American pig breeds. As compared with the allele frequencies
of the same svstems in improved breeds, the Tfc, Ama and Amc alleles
showed high frequencies in east Asian native pigs. However, These
alleles were detected with very low frequency or not present in KNP
population.  Therefore, it was considered that the genetic difference
between the KNP and east Asian native breeds was more remarkable
than those between the KNP and improved breeds. Therefore, it can be
expected that the KNP may have some genetic influences from improved
breeds when they were crossed to improve productivity. The results
presented in this study could be used for defining genetic relationships
among pig breeds and will provide a basis for checking that any future
conservation programmes are maintaining the genetic diversity
characteristic of the indigenous breed. Further intensive works with
more number of animals and various genetic marker loci need to be

conducted for future conservation of genetic resources in KNP population.
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2. Genetic polymorphisms of DNA

For the purpose of genetic conservation and utilization of Korean
native pig(KNP) as a valuable animal genetic resource, DNA
polvmorphisms of RAPD(random amplified polymorphic DNA) and
microsatellite loci as genetic markers were analyzed in KNP and
improved pig breeds(Landrace, Duroc, Hampshire and Yorkshire). Using
these DNA genetic markers, the genetic structure and charactenstics of
KNP population were analyzed at the DNA level and the genetic
variabilitv and diversity within and between breed population were
evaluated, and breed-specific DNA marker for KNP was screened, then
phylogenetic relationships within and among breeds were also estimated.
The results obtained from this study were summarized as follows;

1. The comparisons of RAPD band patterns using various random
primers revealed significant genetic differences between KNP and
improved breeds such as Landrace, Duroc, Hampshire and Yorkshire,
These results suggest a gene structure of KNP different from those of
improved pig breeds.

2. The RAPD patterns among the five local populations within KNP
breed showed a difference of gene compositions between the different
populations. By comparing genetic similarities, it was possible to
subdivide into three groups (KNP #4 and #5 KNP #2, and KNP #1
and #3) for five populations. These results suggest that RAPD
markers could be used in the classification and development of

specific line of KNP at the molecular level.
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3. The breed-specific DNA bands were observed in some
populations of KNP by using primers OP-03, OP-12, OP-16, OP-17
and OP-06. These RAPD bands specific for KNP may be useful
putative breed-diagnostic markers to distinguish KNP from other
improved breeds.

4, When RAPD markers were applied to pedigree analysis of KNP
family, the DNA bands seen in the offspring of a family using three
primers(OP-01, 03 and 04) were always observed from both boar
and sow or either boar or sow. Therefore, these primers could be
used as genetic markers for parentage testing and pedigree analysis
in KNP.

5. Each of the four microsatellite loci, S0032, S0037, S00116 and
S00118, showed species-specific DNA bands between KNP and wild
pigs. These species-specific DNA bands could be used to
discriminate the crossbred with wild pig from pure KNP.

6. In comparison of the genetic distance and dendrogram between
KNP and other improved breeds, the closest genetic relationship was
observed between KNP and Hampshire, and the largest distance was

between KNP and Landrace.
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3. Establishment of feeding system

These experiments were conducted to study the effect of animal type,
feeding level and indoor or outdoor feeding system on the growth rate,
feed conversion, carcass characteristics and meat quality in
Korean-native pigs (KNP). Survey and trial were also conducted to
determine the feeding system and to study the growth rate with different
weaning age in KNP. The results of these experiments are summarized

as follows,

Swudy 1. Effect of animal type and feeding level on the growth rate,

feed conversion and carcass characteristics in KNP

1. Influence of animal type

Although there were not significant difference among animal types,
daily gain increased and feed conversion (FC) decreased in A and B
type than C type animal. But feed intake from C type was tended to be
higher than others. Carcass rate (%) was higher (P<0.05) in A type than
other type animals. However carcass parameters, weight and percentage
of carcass, lean meat and backfat thickness, were not different among

animal types.

2. Effect of feeding level
As feed intake was increased, daily intake (P<0.05) and total gain

(P<0.01) were increased. Although there was no difference between
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feeding levels, it showed that FC tended to improve as feed intake
increased. Carcass weight and dressing weight were greatly increased
(P<0.05) when pigs fed ad libitum. Backfat thickness was not varied
with between restriced and ad libitum feeding.

Therefore, the resuit from this studv concluded ‘that growth
perfomance and carcass characteristics were improved by ad [libitum

feeding but not animal types.

Study 2. Effect of indoor and outdoor feeding on the growth rate,

feed conversion, carcass characteristics and meat quality in KNP

1. Growth performance

Total feed intake and total gain were higher (P<0.0l) in indoor
feeding with 43kg and 55kg, respectively, than that for outdoor feeding
system. Daily gain and daily intake were increased (P<0.05) by indoor
feeding (397.6g and 1.86kg) compared with outdoor feeding system
(356.9g and 1.54kg). However, FC was improved. when pig raised with

outdoor feeding system (P<0.05).

2. Carcass characteristics

Carcass weight (46.83kg vs 43.79kg) and dressing weight (33.44kg vs
32.07kg) were higher (P<0.05) in pigs with indoor feeding than 01'1tdoor
feeding. But percentages of carcass and lean meat were increased

(P<0.03) when pigs fed with outdoor feeding system. Backfat thickness
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was also decreased with outdoor feeding (P<0.05).

3. Meat quality

Palatibility trait was higher for meat obtained from outdoor feeding
than that from indoor feeding (P<0.05). However carcass pH (outdoor
feeding, 391 vus intensive feeding, 5.83) was not signiﬁcantly different
between treatments. Evaluations of water holding capacity, shear force
and meat color were not also differed between outdoor feeding and

indoor feeding.

4. Profitability
Feed cost per head was decreased for outdoor feeding system (56,130
W) compared with indoor feeding (69,050%). Daily cost was additionally

increased about 95.7% when pigs fed with indoor feeding,

Study 3. Study of newly feeding system on the growth rate and

profitability in KNP

1. Suggestion of recommended feeding system

The results from survey and trials showed that pig with early
weaned was more improved for growth rate during growing and
fattening phase, and positive influence seems to be possible on sows. In
our survev, we suggested that optimum weight and age at slaughter

should be a 60kg and 180d after birth, respectively.
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2. Comparisons of performance and profitability between improved pig
and KNP

1). Performance

Litter size, decreased rate, daily gain and yearly weaned pig per sow
were lower in KNP compared with improved pig. Productive performance,

then, was lowered for KNP compared with improved pig.

2). Profitability

Total feed cost and other expenses were greatly lower for KNP
(62,600 and 62,400%) than improved pig (75,000 and 72,400%). Therefore,
it was observed to low total production cost in KNP compared with
improved pig. Evaluations of gross receipts, income and net income
observed between Korean-native pigs and improved pigs indicate that
these parameters were significantly increased for KNP. Net income for
KNP was additionally increased about 57,500%, compared with improved

pigs.

4. Test of disease

The hematologic values, blood chemical values and blood enzyme
activities and titer to serum were examined from native pigs and
Landrace in Korea.

The results obtained are summarized as follows:

1. Mean & SE values of white blood cell(WBC) count was 21.7*1.39
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x10Yu8, of red blood cell(RBC) 655%0.17%x10%ut, of
hemoglobin(Hb) 13.67+0.23g/d¢, of packedcell volume(PCV) 402=
0.8%, of mean corpuscular volume(MCV) 61.7+4.1fl, of mean
corpuscular  hemoglobin(MCH)  21.0£043pg and of mean
corpuscular hemoglobin concentration(MCHC) 34.0%0.2%. Thc
mean of Hb, PCV, MCV and MCHC were higher than these of

Landrace(p<0.01, p<0.05 ).

2 Mean T SE values of glucose was 90.9+29.4mg/d¢, of blood urea
nitrogen (BUN) 8.77*163mg/d¢, of total protein (TP) 6.48+0.48g/
d¢, of albumin 4.29%+057g/d¢, of globulin 2.24+0.66g/d¢ and of
A/G ratio 209=084. The mean of glucose , BUN, globulin were
lower than these of Landrace(p<0.0]l, p<0.05 ). The mean of A/G

ratio was higher than these of Landrace(p<0.05 ).

3. Mean * SE values of alkaline phosphatase was 218.3%
91.8IU/L, of lactic dehydro-genase(LDH) 1222.1%167.4 1U/L,
of aspartate aminotransferase(AST) 360+21.2 IU/L and
alanine aminotransferase(ALT) 59.3£16.8 IU/L . The mean
of AP, LDH, AST and ALT were higher than these of

Landrace(p<0.01, p<0.05 ).

4. In the test of sero antibody titer of native pig, the agglutinated

rate were mycoplasma hyopneumonia( > 640 fold ), Erysipelothrix
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rhusiopathiae( ) 4 fold ), Bordetella bronchiseptical > 640 fold ),

Japanese encephalitis virus( > 10 fold ) and pocine Parvovirus( )

10 fold )

5. The sero antibody titer of five diseases in barn-feeding native pigs

were higher than these of pasturing native pigs.

6. The infestation of parasites in bam-feeding native pigs were

higher than these of pasturing native pigs.
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TRe AIEFES EXE 262%01Ax 1005 o4 TR sHeEsH:
Al FFe X 422%2EM AHASFFF S50F T2 o4 F7
oA AlgHE AN AHQ 684%HEE A} ARG
EY2 ASSFFY EXc AdAYe) 355%2 M vUuR 9Ee
A7 E 24.4%, ZAE7t 14.2%9 €At
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T

¥

ARTRY ARENE)

[ { ,
| NEy | Agse [0S n _[oos | ==
| 5 olt 10~305|30~505 |50~ 1005 olas )
gz : 900 27 36 837 | 24.42
poue i 524 21 58 72 262 M |42
53 5 5 0.14
Aut 189 14 101 74 513
N 162 7 59 33 63 4.40
Hyd 280 &0 220 7.60
e ) 86 12 15 59 2.30
et 1.307 61 296 284 398 268 | 355
MEES | 232 28 32 52 120 | 6.30
2 3685 | 147 | 557 | 457 968 | 1,556
|2zulg| 100 40 151 | 124 | 262 | 422
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2. AR AePehn 24 7

7b. Aesh R e o2y

A A3 e AANAE A FFH7 AD RAE F3H o
4 839 Ao FAFHo2 ¢35 HoUYRA ¥ mRF 4H
o dRYAE 7t AAMESol BolA AAAA Fele of - h¥st
Ao

ZArE AdshAe Feis 240 o] & AA AT FH4Q A
o W wgel 4 A agdxn 2AA AN ZAHJYYG. A2
d AdME 7t AR, &AL A, Y L vt HR2FFol U
e AAEc] 2AHAG. 2 Foo FMojn AL I3 AW ¥
st M e AAN 2AHUR v Fd HARHe] dE MAE =4
HAg. E5 AojME B iyt HAR oA A=A )
b AAA L Aol ZAHNUR, FHE AJLH R TLAH A
Aol BAHAUYG. £ FFeld AZ2FFol d= MAEo s
At

U, Adg e Jeyee e 2§

D) AAR Y o e ¥R
AeAsAY £FH% Aol M 7% F2¢ 2P 2o wg
SEE ¥ A%E e oY 1, E 4). '
AAsA %o 2o 2 ue Tusd YUY AT AL £
S, WA WSEEFoE s UL BRe B4
of £TA WLAAA A9 Foo RAo TFE WEAMN AE

JE AE ZME £EAY AAAEST BROY WE
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E 4 AAshA Hr9

ZMo g AEY RYEEE

20| oy MNRIES] QM0 WE 2R
. = 2 284 | WOMR | wekEs | A
| wosR | woux | . 4 1 l 6
: ’ 4 : 4
: 284 4 ; ; 4
oy v 8 : : 8
v v 3 . 1 4
" " 3 4 i - 7
v U5 ALK 7 | - 8
D AL v 5 . 6
L = 5 T 6
. | woam | s I 6
A 48 7 . 4 59
| 2MEZ HIS%) 81.4 ne | 68 100
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AA, WA ES AAEA,

ZAHES] EAL £F4 e Ao 814% AR WEAAZ 11.9%,
WrEdol 68% AU AEFoM YrAY P WAEHMAE A
ol M Al E g}

2) AMeAshAo LSl WE ¥ F
AAH2 e d2EE 7t VRESE & AG dS2Yo] 28
332 #goo vAEAd HHaRHYe] e EF R NIF
o EHE ZHE E 59 Zov, 2 ¥ 2¥ 29 YEUAG.
AApH ]9 Ko 2o dFTHehol] ube} Bujstd YUY (e A
Fie MAES(FEEYo] 7tEn 20 v Fo] ERAR), ¥ Z &S
(B22Fol 233tm #How v o] FHAR), AZYH(LIE gl
7k A ¥ Fd ¥Wwo] YeR), VHRYMNII RG] L5%D
Fovo ulFd wiko]l =) AEFEI GIF&A ZAHAY.
A F2o] S AZESA 2 7o TugME = F
#FHo R AFYPe Pt EEHAAUSY F R dEHH ARZE
£ 9 O3FHSA A 7 Rl ME AFEEY AE0] B H
&2 FdHUH.
ZAES] 2P P EE B HHAEZY dS2FH} 655%=
Mg B BRASY dSYHU} 255%8 YEed oe o3
EEA ASHI de AN A Foe vjIAAFY It gl
Zso] A E dFAFE A2 BLEdH.
E AW 73%, HRUWRE 18%2 A deEwd,

i

L J|Fgo

AN
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A3 H X

Ao FHAAE wIstg dFa{d FEAHAE Ad AishA
FHAY A2 214719 FAAAE dvd WTOAMAY wE

d=548 UMYl USE 5 AL H42E sALSALE AR
$7) sl WEAMN ASHD Y= AN AFERE Zabal
2 AN dEgHR 543 SYAMES 5 AdUNY ne

48 FHR2 & ATFE AANE 23 4SH 2o

1. 1995 A& 3 AAHAY & 3685FH ey 1996ddAE 1
7 73 13,783% 2 Huwe]del F7hstHd. 1997d& A 670 =
Aol 1281157 AASHR len AFHY AKFEFE ojuYg
€ ez AsHY AAAAY ASFFFE AKAHN Frde A
2 e,

ANA7E 73 ol ASHn e A9 1995 ¥ 1996 e #
exE2A 27 1,307 3 61625 R 199796 = AF =7 3,673

o &

2L

o

TR MG B FAEEE 2,078F UG
2. AAAA ASHEE ASF REE ASTFR 0F o F
7t7b 638% 2 ¥ E9 FUst 2@ e wdd AQAANA ALS

49 BEE ASTE 505 oARFEY SrelN A%

5+
HRYE 47t AANL TS 684%E AAG] AR U
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3. AR A2YH

zA" AAHAY Pele o dSect 24 F4, Wy 9y
2 24 A BREAD 2RI QM E e AR, #
A, AZY L ojupd] H2FEe] e AMES] ZAHAY. I E
Fom F40ln AL A2 AWE B A Axe AL 2AHAR
v o] W4ty A MAE ZAHAC, BR o= H o3t
2 w7t AR oA QAEAH Wt AAA FL& Re] AHUR,
FAL A € T2A4dy MAE0] FFHUG. £F A F e
A2F&e] gl /MAEo] BFHUY.

o

rr

4. AAHA ] d2YehF 2o ©tE& FFE AN £FMY
AEe] &Y &o] 8l4%°lUn, d2YH ME EFE dIo] A%
EEY AE9 UL 655%2 71 B
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Ha 429 2¥Z% ¥E D 493ae 2 BE 48P Aese

2 A% 249 Adusel desrl daNE e FHA AYes

282 A% WAL AT vt @,
olejgh M B AestEe wES AAF u(£ANEY BLE)e
ENCE 7 589 71%H S48 24Y & UAES I A AL
sEsojorat @t
FANE BB BEL AAY AU AY o ¥ 53¢ Fe
2 sgou 1y BE YAoze AW FHA AL BRY F Us
setaq were ANsA 2ado. 2y FALY SR A FEA
@9 §ax Ade] Fo4ol ZFEIT 1 HEL A% BT JuY Je
go] AeHN T,

gAse fAPd A AP FAUE TFO ddd ¥ 100
Wol $3e 9AE SHYIE wad AZoU YA S T
W nHA fAsdM ¥ ovyd 44 d4e Tas wue
sA4zo FRstls dUd EARPSR 2 Fol R wHE

g FAFUA o2 MK REEZ YA o oY APAY &

F{r

24 gdHoz Aste] EABollNE TEolm 9, @5 2z Foid

N AHEHEAe MEses AF AR F2F FEE AXs2 A

p
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]

NEEM MAHHXS FENE BE & SIHASH L0 &

q.

Ao gAY dFE 2 FEEo) GYsng JHYH FHE LB

T vd 715 €989 B A7 ALY ABOH AYo] Hx=
429 g A 2 A7IQ 1900d o] AFHAAT 2oldE 484
A daes A= 4 712AHY FEY AFFEA W EUSY. 2y 9
AFaEo & M2 YIY FAAL AL CPAHHA wad AN
Ef9 gad FHYF2A 29 FHF U987} g 48 FHAQ
B4 f Azl (marker gene)E FASF AZEr ¥ 7]el o2 & Eok
FEAEA o) gatA SAAY. B EARFHTY ELd @ HYF g
4y QYoM B FYPAY 49 &, YqduFd e gYALEA
st 715 YAy ojgRopt 6% BHE AFIHA 59 B35S
A, AT AAAE, AA 2 ATy €4 A, FdAA, AT
24 2 SJFAFAT) 2L 481 gon AP nE FAY
Ao 4udA A2 de] 8483 A 53 HS FATHY ¢
€2 71Fd dE 8L 42 FYANd At

t%9 RAHQY #FAH FHoze A4, AYY MNAFAHX, 24, v
F R UHEE 2 42 &4 Uen ol AFTHA /FAYRE AL
2 P83 vugy 2 FAYH 498 Mori, 1929; Uemura, 1937;
Hayashida, 1958, 1968; Lee, 1961, 1970; Nozawa & Kondo, 1970)%-¢ 9
E3o Zt&FAEYe] FY A7/ AEHA g a¥Y HH9 #
Aol dig EFE A%y € ARG $H o SAFHo
WA AN T FHYA WHol2 FE HYT FAYFAA oiA
3 A fHYY & dWA { Ba A £ELE O AFAAY
o] &=z 3tk

Landsteiner(1900)o] 98] <1zte] ABOA ¥ f43o] ¥HAH ofdf 27}
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259 EF, AT 2 AP FAH BHo2AN HET FAFd @
Jt&e a8 @ A7t AAMHNA o F3], 1950d die] starch
9} polyacrylamide gel€ AA o2 3= 7)Y F Y (electrophoresis)9
Asieta BAuyo] MEHIE oF & A g AT FHY
Wolst ZAPctE Aldo] WAHAAEA RE A5ty FA¥Ae o
Ha o] B dFEokst A4 Ach(Notousek, 1965; Gahne, 1979).
olRotel WRE B3|, /NEKFEH FoldA VWP, Ao FIH
gy PAe Auss FAANESE fAY FHo2 doq NHEFTFY V1Y R
AAl, 7tEe AR, AEEHRAY AF, 7t AFTER, FF R A
2o FuAHEY FEEM R F3Y A, YIRHANY A7, €F
S2, Az, AAE, EAFAAA 4F st FHPYAA @
Astes fARAY Q@ 159 AAYAFHe] FuPA B ¥
o2 g&HAA 23 A,
sixle] Yodso] P AFE 195080 FUHEH BHHOE AFHo| 1960
dd 7% A, B, C,D,E F, G H L J, K L MN % O systeme] &
519100 ®a) ISAG(International Society of Animal Genetics)& FAHLE
AA 2 Q747 FAdsts M2TR AYel Arjdes AASR AT
E% starch gel® polyacrylamide gel ¥ agarose gel@ AAMNE &=
zone electrophoresis W9l AL 19504 Y ol F FAYA APHH
geEde @ AP gws AYsold A 2 FFE2 ¥ A7
y3sol gl
sixle) HRewa @ gaYe] d¥dPe] ¥ AFE 1960 Ashton
ol 2% transferrin(Tf el #4H cyd4e Bast Hxolw, T
g TPl o AmMsls 37k EFY(TIAA BB & AB)ol HEHUS.

w8 King(1964)0) Landrace ¥ZolA TfA@FAE Bang ol o
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AFate] o5 6709) Tf BhPFAAZHTE, TF, T, Ti® R TFF) 223
th(Schroffel 1966; Baker 1968a; Palovics et al. 1982; Stratil et al. 1982).
Skladanowska$ (1979)- European wild pig(Sus Scrofa scrofa)ell A 371 <]
AP/ AATE, T & TOE B89 29, Glasmak$(1976)2 wild pig
9} domestic pigZte] TAFAAM TAFAAY 28L& 2nddd. 2% of
F WolAMES(TP & T Stratil5(1982)e] 28l FL3 Wolddo] &ASH
of TfIZ $YSIUTh =3 Bohemian Large white ¥ Pfajfer®FolA Ti°
HPgaAA7E vjg G N2 PEHAUon(Kristjansson 1963; Schroffel
1966; Hesselholf 1969), HampshireZ Z) A T ol dfd=te) E8o] Bas
AcHBaker 1968). Meishan pig, Jinhua pig, Taoyuan, Short-ear ¥
Gottingen miniature pig EFolAN TCHAYFAA7 MasQon (KB Ek
$ 1988, 1990; Oishi%, 1980), 45%¢| Indonesia 125} ](Karo, Batak
Toraja, Bal)lME ¥ZA £& WNEZ TICRAIHAR AEIAY
(Tanaka & Kurosawa). E Folrlote] AYsiz| FF(Taoyuan,
Short-ear, Philippine, Hainan, Small-Thai, Large-Thai, East Malaysia ¥
West Malaysia)oll @ ATFAME TC dPfFAA) WEs} viny g
#X2 H&592v, European-American A #3 €3 FAdAYg ¥
Nads fRAHoZ 49d Aost ASE B tHTanakas 1983).

Tfe] M2¢ WolMQY TID' Yol Bangladeshi AU A EFANMT HEHU
oui(Kurosawa$s 1987), 4& oo} di@ AFA EGE WA
TX¥ol #&5An(Kurosawa & Tanaka 1988), {29l wild boar¥F
oA TIFHel#M7t A& = 0](Cizovas 1993) ¥} 9719 TIolF&HAH(TE,
.-\' B' C, D’ D', E‘ X and F)7}_ 315-]215]-

sz gydadwAe Paxt9 = Landrace®} Yorkshire® 3 olA kristjansson
(1963)0 o8l Hz2 AEHUed, FAY T4 AYFVAA Pas

_57_
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Pa®o o z|uis]= 37t2 EHY(Pa AA, BB & AB)o| Basch 1%
starch gel ¥ acrylamide geld AAAZ = F7GdFd sl 4
domestic pig¥Fl W Pazxfle FHFH dyPPLel Bun HAd
(Hesselholt 1969; Kawecki et al. 1974; Kraeling et al. 1973). &% s§x| ¥
3 2] protease inhibiting protein fractiond] W& AF7t A& xS0l 29 &)
A8l o, filter paper electrophoresis® ©l &% EAAl o] FZeA 3o
£ Jelhl= S7HA] protease inhibitor(al: trypsin & a2: chymotrypsin)Z}
Fossum(1970)®% Nakamuro%(1972)ell &l HnS At} Baumstark(1973)=
agar gel electrophoresisE ©18-38< 3719 protease(elastase) inhibitor(ay/a
1-globulin, Bi-globulin ¥ a2 macroglobulin)® X233 % o5, Westrom
(1979a)& gel filteration® ©]€39 a;-protease inhibitors} 67§18} c}&
protease inhibitor§ B R&

Juneja$t Gahne(1981)< polyacrylamide gel electrophoresis& ©]-83l Pa
7} ay-protease inhibitors} L YS 823129 a)-protease inhibitor(Pil)
7b Pil*st PilPQ £ ddfAAe A& Auisls 37tX9 FEY(Pil
AA, BB & AB)E Mu&an, FAd MM 71et shA] ¥H a-protease
inhibitor & (postalbumin-1A, POlA; postalbumin-1B, POlB; protease
inhibitor-2, Pi2)& ¥ 3o = Weghe5(1984)2 Belgian pigZl Gl
Pil®t Pi2&9i7F 2HE dnEHo UL BadHow, Gahnet Juneja
(1984, 1985, 1986)% Pil, PO1A, POIB ¥ Pi2e} did 224 A7|FdFel o
& fAA @] did BadA o] 4719 AL Ec]l 2HFHA s
AL L BasHcth

Swedish Landrace, Yorkshire ¥ DurocEFoltidr A g dite] A
A7 23 PilFaeA 249 dygfAdA BEHRNLH POIAsH POIB
2 P2z Ztzh 14, 11 2 89 dYRHAVE BEHUAHGahne &

. 58 —
ANEEH MKl SENR E& L SHASH L 28 AR AEHAIZEB AN/ SER



Juneja 1986). =% of2] AFzle]l sl Landrace, Large White, Duro,
Hampshire®% Hypor pig, Meishan pig, Jinhua pig, Taoyuan, Short-ear
o A2} FF P OhminiEZol W Pl 713 dydd gl A A
F7t Basenl(KBEHS 1970, XAFERKES FBEX 1974, Oishi &
Tomita 1976; KB EHS 1978, Oishi et al. 1979; BH—&F 1979; Oishi
et al. 1980, KB EKES 1980; KEBEFHT 1990), 2% Meishan pig, Jinhua
pig ¥ TaovuanEFA RE A7 Pi*g=e 288t Tanakas
(1983)2 8FZ29] FolArlo} AR (Taoyuan, Short-ear, Philippine,
Hainan, Small-Thai, Large-Thai, East Malaysia ¥ West Malaysia)ol ©
¥ FAH dPELE 4392 European-American®F 3 v 23t
43e 33 A€ deddn 2asc

9] g4 F4FHQY Ceruloplasmin(Cp)ell i@ AF7F Imlah(1964) 0]
& Hx2 HEHULY starch gel electrophoresis¥-L o183t} Cphs}
Cootl g date] ofs] AAuislE 3719 dolAddE +3F GPH4L
vaddd. =% KGEETA970)9] o3 Yorkshire, Landrace %
BerkshireE 3ol g CpaHd #4d4 g¥d4del rasjon, Large
White, Duroc ¥ HampshirE 3ol did CpRHel Fd4 ddd4gel oY
gatoll o &) BRHACHAGER 1974, XBEFL 1979, Oishi 1979). ©l &9
20olA Landrace®FFolM e Cp'ulgd A7t d2dUen e F3o
e Co’udfAAtol A&HUt. 85F S FolAlol A A (Taoyuan,
Short-ear, Philippine, Hainan, Small-Thai, Large-Thai, East Malaysia %
West Malaysia)oll i@ Q7oA L& FFo] CpBUolA T8 HH3}HL
U, OhminiEZME & E20)4 2297 e 42¢ Cp dfda
Co“f 427t 2% 51 AtHOishi & Tomita 1975).

ol 4z 2& HAUE olx Albst AkpaHd diE A FHY PR
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o] ¥ mslo} glti(Krstjansson 1966; Yasuda et al. 1986).

sirle] Yo Fejo dig AFE 1969d Saison Giblettdl] o &
Canada ¥ Europ £%d] W& PGDHHAY #AA 4ol B1g oy
ge 4aEd o) $A APRAZHPGD* & PGD®)el <& Aujsle
PGDS19 #AF gygd#EYol ¥nHo KHOp't Hof et al 1972
Ohshima & Tanaka 1974). Wiber$(1975) € Belgian Landrace®} Pietrain#
Fo|M GPI, PGD, Ca ¥ PGM&AHE A3t GPl, PGD ¥ PGMdA 2t
z} 2709 WY/ AAHGPI* & GPI% PGD* & PGD® PGM* & PGMP)dl 2
sl A== 371" 9] WolM(GPI AA, BB &AB; PGD AA, BB & AB;
PGM AA, BB & AB)E Z%dd £33 dy@yol auduLY CadllA
= dolrt gt stue EIYUe) ZESHC] FAH 9I Yol &AHA
erstth. Oishis(1979)e o« six F%A PHL PGD, PGM % ADAZ 4
of ¥ FAHFY 9¥PALFL Zanson, Tnakas(1983, 1986b, 1989,
1990) Taiwan, Philippine ¥ Indonesia®] AF S§Z ¢} BerkshireF F <]
72390 dF 4-3F dYPALE Ladgen KEEHSINPDLS
Sotrlel AAUEF HF LAY FHA WES Ewropean-American
2 EF9 §AA WE9 AolE BndHAT. Archibald®} McTeir(1988)
2 PGD9 A¥A wWo A PGDCHOAE HEdAUR Kurosawast
Tanaka(1988) Y29 ol4Z d4 EZFdM PGD AR AANE ZEHA
oh,

£ 1970 d Saisonol 9l& PHIE Y S ¥olalgo] siAldN Hx2 HES
Qov], Fol 2 =WAol A HAYAYG EF FFhecl s GPI
(glucose phosphate isomerase)2 ZHAEHALY F7H dYPFHAAY Gp
o GPIPol olsl A uisE 371xe) EHH(GPl AA, BB & AB)9 #3A
oadAe] B nEUtHWiber et al. 1975 Andresen & Jensen 1977;
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Roderick et al. 1984). GPI®Y 2 PGD&$ 9 halothane(Hal) X 21 3 3t 9f
Ao sl xS0 gton oleiY AW A stress A B F@w
AS Jeguoz AAdez F2% marker gene2 2 €83 F U B
25 cH(Gahne & Juneja 1985, Andresen 1970, 1971; Andresen & Jensen
1977).

hze] ¥FFAH99A ADA(adenosine deaminase)Z 1= Ananthakrishnam®t
Walter(1974)e) <l& 3709) o @+ H2HADA", ADA® & ADA% o
w5 4709 WolAM(ADA AA, BB, AB & 00)9 #AH cttydde] B2
51990 ™, Vogeli$(1982)% Hyldgaard-Jensen$(1983)& ADAZ 9 #A
Z dolAzl sixe SAn FA Adan RagdAd HAId= Bigis
(1990)ell <3 ADAY M2& ¥olAAd ADA AW7E ¥aHlen, Cepica
5(1991)e)l o}s} DurocEFoA ADA‘UYP#AAE AEHUL™, Large
White ¥ LandraceE 39l ADAPWRKAAE MEA A&t

shx1e] EsD&$)dl iy dF+ Augustinsson® Olsson(1961)¢] &) &Hx
2 pages, dz A7z 9d $HY dPHAZHED* & EsD?)ol
o)& Aujsl= 37kA] WolM(EsD AA, BB & AB)dl dl¥ {33 YA
o] R3S AcHKubek 1968; Grunder & Kristjansson 1974; Kloster er al.
1970).

oldtel = LAP(leucine aminopeptidase)3#ie] T @AYol Ha=HUSH
(RandiS 1986), GPx(glutathione peroxidase)®#l2l Tt 4ol BaHUG
(Agar & Board 1984).

A27A Sequete AANEeY ¥E L BELEE AY FHeo=
43¢ AFE BS(FF, 1976, 1978, 1982°°C, 1991, 1993, 1995),
o (g S, 1986, 1990, 1992, 1993, 1995), sH 2 (1984) ¥ 7I&t RAA T
(1985, 1994)e] dul & A7 A&sio] g
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Te ExAaAstEQ $ged g8 AN A YA
EMato vt AAHAY FHY 7S AP EHA FA
FEAEE A AMAE € VAW F&H $PE Aesd
3 AAsiAe FL s ¢4 HAE A&z LU
¢ F e 7Neg YA H2E I 45 Fd F5& AY
sz AAFAH.

wo rjr
R
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2. A8 ¢ 9y

7. FNAE

B 2M4Y olg® A=A ZAHA A (Group 1), EA2AY
(Group 2) ZAR3AI 9 (Group 3), ZAMHZA Y (Group 4) ¥ ZASA Y
(Group 5l A A& S AMAsAAY FPYoe2 FE 20ml AL
At duHQA Pgd &) Y 2 FFE FAstd -70T
WERES FAAREZ AEHAT

U, 234y

1) 8 292 R A2 4
Adsie) WA @A L was) EHME Ashe SGE(starch gel
electrophoresis)®} PAGE(polyacrylamide gel electrophoresis)& 4
Adtgen, 248 3o AR ¥ buffer system® Table 1-1¢1
gy big 32q.
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Table 1-1. Electrophoretic buffer systems of serum and RBC

proteins in pigs

Locus Electrode buffer Gel buffer Condition Reference

PED  0.155M Tris

PGM 10V/em  Oishi et.al.
0.043M Ctric acid  16times dilution

PHI 3.5hr Q991

Es-D pH 7.8

Alb

Constant  Juneja &
7t 0.065M Tris-Borate 0.1875M Tris-Ctrate

60mA Gahne

Pi pH 9.0 pH 9.0
52 4~5hr (1981)
'/-\kp 0.3M H3BO; 0.021M Tris

200V 30min Oishi et.al.

Am 0.1M NaoCH 0.018M HCI
c 350V 3~4hr  (1991)

P pH 8.7 pH 7.4
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.23 ¢ n3

b dyeuad @ 840 F43 4I3dY

1) 6-Phosphogluconate dehvdrogenase(PGD)& ¢ o] #4dd 9y 4
Starch gel electrophoresis(SGE)ol &l ¥ 7 PGDEAHAE EA
H7l9E4e Fig. 1-1dM9 . AAst BB homo¥€ 3ty
band2 Z & =A% AB hetero® 2 3709 bandE® 278 FH=
MUY,

Z ey 2y EdUE ¥ FAANEE Table 1-2914 s 2o
ZAH A 9 (Group 1)9 7§ PGD-AA¥ ] 42(85.7%)F9 =& &4
€& Yetdden PGD-ABE L 7(143%)F9 %& £8&& ud
ey PGD-BBE & A&EHA . xA2X 9 (Group 2)9 3¢
& PGD-AA#ol 20(769%)F9 w<& &¥&E UYeUdA=
PGD-AB8 & 6(23.1%)F9 £¥&g& ded wdd PGD-BBY2
gA5A ek,

a8y ZA3A 9 (Group 3)9 2% PGD-AAF o] 52(54.7%)F 9 €
4g € JEIWA DR PGD-ABY o] 33(34.73%)F9 £d&& JYHUN
oo g& Ao e AEHA ¥& PGD-BBY ] 10(10.52%)F A
&9, 28 =AH4A Y (Group 49 % $ PGD-AAH 9l 26(78.8%)
Lo £¥8&e YeUAn PGD-ABHO] 7(21.2%)F9 2d&E 4
guen PGD-BBY LS ZEHA ¥ ¢d ZA53 S(Group 5)°l
Mt PGD-AA#¥ o] 15(60.0%), PGD-AB# ol 9(360%)2 ZEHUR
e xAddHE HEHA 2¥e PGD-BBHol 1(04%)F HE =
A dzte] Aol & YA,

sARUES YolME FAIAAY A PGD A7 092862 2
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A PGDB&Azte] 00714 Bt & HNEE Yeluigdoen ziA2xd
3 ZAHA M E PGDA4 AL 2tz 0.88465% 0.89399) Ee wl
£& detydo. 28y 2A3Ye ASdANE PGDAR A
0.7211, PGD®# A A7k 0.278901 % 2% =4 5499 3 $= PGD"* &
A2t7b 07800, PGDP# A A7h 0220022 ©& 9o ¥l& PGD®#
Az Wzrt s & ZFAE Ygddd.

o) %% A PGDAFAAS 081589 L WMEE UBURL
o PGDP#AMAlE 018429 & HIEE YelWdd,

Oishi$(1991) W% F<Q Landrace, Large White, Duroc %
Hampshire¥ 9 PGD*# AN Esl 22 0521, 0.734, 0.173 R 0.944
2M Durocg MAT ZE FFAN PGD#AAZ & dWxE U
gydn sasgdgen FZe AQ2PF<2A Meishan, Jinhua, Taoyuan,
Short-ear ¥ Ohmini®) ¥4 Z3e PGDARAAWNEs 22 0891,
1000, 0933, 0658 ¥ 096319THL HN&HAT E@ Tanaka$
(1984) A xulA)o} A} F<Q Karo, Natak, Toraja, Bali ¥ HYd
9 AepFAMe PGDAFAANEA Z4Z 0717, 0.871, 0931, 0.708
2 09258t R RaEd. oy Hits FotAlobxd e Agosf A9
487 PGDAfAA e UEE Yet iAo,
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Table 1-2. Phenotype and gene frequencies of PGD locus in

Korean native pigs

Phenotype Gene

X4 Test
Class n frequency frequency _

AA AB BB A B X¢  df P

2 7 0
1 49 . 9286 0714 2899 2 .90>P>.80
Group (42.25) (6.50) (0.25) 2 S

20 6 0
2 2% 8846 1154 4423 2 90>P>8
cteup (20.35) (5.31) (0.34) Pt
52 33 10
95 72112789 17696 2 .50>P>.2
Group 3 95 49,30y (38.22) (7.39) GG el SEP R
Group 4 33 20 7 0 4030 1061 4645 2 905P>75
9 (26.37) (626) (0.37) 0 o Sl
Gowws 25 2 7 1 2800 2200 0509 2 985P>95
P (1521) (8.58) (1.21) ‘ e
Total 208 1 62 114108 1842 2068 2 505P>.25

® (161.74) (68.52) (7.74)

*.Figures within parenthesis are the expected number,
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B B B A AB AB A A A AB AB A

8 B B A AB AB A A A AB AB A

Fig. 1-1. Electrophoregram of PGD isozyme phenotypes

in native pigs
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2) Glucose phosphate isomerase(GPI)&# 919l A4 Ay A4

SGEel olsl #A9 ¥7 GPIAAHSA dY BAAIE Fig. 1-2914 B
£ ulo} o] BB homo¥ & 349 band2 H&SHAUCS9 AB heterodl & 2
7ie] 3d band2 PBEHUC

7zt HAad 2dY 2¥FSF ¥ FAARNEE Table 1-39] Jebwic
Table 1-301A 2= ulel o] ZAb 1, 2, 3, 4 ¥ 5AYdlA 25 GPI-AB
o} GPI-BBE %ol H&HAo" GPI-AAE HEHA it E8¥ 28
$4& GPI-ABS] ZA$ ZAF 1, 2, 4 2 5ol zt2 4(82%), 2(7.7%),
309.1%) ¥ 2(80%)F9 W& F#X2 HAEH i, GPI-BBe ZH$ Iz
45(91.8%), 24(92.3%), 30(90.9%) E 23(92.0%)F9 £& FAZ HEHUY.
ady =AF 3 AYe F$ GPI-ABH o) 10(105%)F°l2 GPI-BB¥ ol
83(89.5%)F2 &S & Azt %o zto]lE YENAT,

ol Z%3¥ A GPI-AB¥ol 21(92%)Fe] & A2 HEHULY
GPI-BBY & 207(90.8%)¢ &< 2 HAE"Uth

FHa AEd QoAM= GPIAﬂIiij?r%iz}sl B &AL, 2, 3, 4 R 5x44
A Z+z} 0.0408, 0.0385, 0.0526, 0.0455 X 0.04009) ¥& ¥E2 235 d wd
GPEPUl P+ Ae) A$ Zhzt 09592, 09515, 0.9474, 09545 L 0.96008) &<
NEE Yepi A

AN zA G AAE T A GPIARYHAAE 004619 A 1
£& Yelliln GPIPYYR4aHE 095399 £& WNEE Jehidch
ol2ig ZI}+= Oishi(1980)5°] 23¥ Hampshire®] 43 (GPIA 0.070,
GPIB 0930)8] 4 &3} fALsdey g AFFae AHAE i Aelst
olith, Folrlol A AFAME Karost OhminiFFolA Heldrt HE=HNU
o9 (GPIA 0.117, GPIB 0.883 ; GPIA 0.030, GPIB 0.970) 71El zhahs} =&
ZolME 25 GPIBRAAL #A&5n GPIARAAE HESHA guct
(Qishi et.al., 1991)
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Fig. 1-2. Electrophoregram of GPI isozyme phenotypes

in native pigs
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Table 1-3. Phenotype and gene frequencies of GPI locus in Korean

native pigs
Phenotype Gene
X Test
Class n frequency frequency

AA AB BB A B X df P

4 45

Group 1 49 .08y (3.84) (45.08)

0.0408 0.9592 0.0887 2 .98>P>.95

0] 2 24
X 9615 0.041 . \
Group 2 26 ©.04) (1.92) (24.04) 0.0385 0.9615 00416 2 .99>P>.98

0 10 85
0526 0.9474 0. ) >,
Group 3 95 0.26) ©47) (8526) 0.0526 0.9 2032 2 .90>P>.75

0 3 30
0.0455 0.9545 0.0748 98>P>,
Group 4 33 (0.07) (2.86) (3007) 0.9 00748 2 .98>P>95

o 2 23
G 25 004 096 00434 2 .995P>98
"OUP 5 25 hom (192) (2309) P

2 0 21 207
Total 00461 09539 05314 2 90>P>75
9 8 (0.49) (20.03) (207.48)

* Figures within parenthesis are the expected number.
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3) Phosphoglucomutase(PGM)& ¢l 9] & A3 3 @4

SGE°l 9|8 ¥ PGMAAAHE EHY HAIAFAL Fig. 1-39)
M9 Y. AA, BB homo3€ 38U band2 ZESHUYo9 AB
hetero8d & 3719 bandE 2#% FH=2Z FEHAUY.

7 Aed FYY FPUE ¥ FAx WMEE Table 1-40 YU
.

ZA4 1, 2 3 4 % 529 25§ PGM-ABES &2 6(12.2%),
5(19.2%), 17(17.9%), 5(152%) L 3(120%)F2 2L 2¥8F4+8 o
gBuliin PGM-BB¥ & 2z 43(87.8%), 21(80.8%), 78(82.1%),
28(84.8%) R 22(88.0%)2 =& £¥ S+2 FaEdAdoU PGM-AA
F3& AedA 4t IAE T W PGM-AB3H ol 36(158%)F
3 PGM-BB# ] 192(84.2%)F =M €& 2¥SF+E Uy

Az dWxd glojME PGMARHAS A9 241, 2 3,4 R 5 AHo)
2tzt 0.0612, 0.0962, 0.0895, 0.0758 ¥ 0060022 Wx7} ¥gton PGMBH
%ix}q % 44 0.9388, 0.9038, 09105, 09242 ¥ 0.94008) £=& vz
93U
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Fig. 1-3. Electrophoregram of PGM isozyme phenotypes

in native pigs
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Table 1-4. Phenotype and gene frequencies of PGM locus in

Korean native pigs

Phenotype Gene
Class n frequency frequency

X2- Test

AA AB BB A B x2 o P

0 6 43
Group 1 49 0.06120.9388 0.2084 2 955P>.
foup 0.18) (5.63) (43.19) Sl =9
Goup2 26 0 % 215006209038 02943 2 90>P>.75
up 024y (452) (21.24) ' ’ ' '
Goup3 95 0 M 78 080509105 09173 2 .755P>.50
P (0.76) (15.48) (78.76) > ' e
Goup 4 33 ° % B 0016800242 02217 2.905P>75
up ©.19) (4.62) (28.19) ’ ' ' ’
o 3 2
Group § 25 0.0600 0.9400 0.1019 2 97>P>.95

(0.09) (2.82) (22.09)

0o 36 192
Total 228 078909211 16751 2 505P>.25
ora (1.42) (33.16) (193.42) ° .

* Figures within parenthesis are the expected number.

_75_

2]
OB
e
44
HL
ol
x
o
hid
il

HEO 2Bt A2,

0
i

NEEX: MR KRNI B&E X SHAS



4) Esterase-D(Es-D)E 4 &9 9 #3333 a4
SGE°l 9l& ¥4 ¥ Esterase-D(Es-D)E 4z 99 H71FF54E Fig.
14914 B urg 2d, UVeelA /Y Es-Do| YL
)T EE Z+= AA homo¥ H 3709 band2 T4 € AB heterod
2789 E¥Eo HEHAS2Y BB homod & &A= 2 gk,
2t Ao 3EY SHUE ¥ [{AAYNEZE Table 1-59 HEIUA
o,
Fdg9 YT olA =AM, 2, 4, 5AGd AN BE A7}
Es-AA8Wo] HEHJ2Y ZA3AHe FHfos Es-ABHo]
7(88%)F 2o Es-AA¥ol 73(912%)52A A 9zt Aolg 4
ElY ), olE ZFEF A= Es-ABY o 7(33%)F2 22 £¥ &
€ YEetyden Es-AA3 o] 206(96.7%)F2M & 888 UE
Wt FHAANE dojHEe A3 A EsPwA A7 004379
e NEg Yetuglon Es*HARE 095629 ¥e WEE Yy
At o1F FEE PIAE EsPHAR 001649 2 NEE YU
2 Es*HAAE 098369 e WEE YU
Qishi$(1991)2 i %% <A Landrace, Large White, Duroc ¥
HampshireZo| Al o] Es*fdz2ws7 2tz 0900, 1.000, 0898 ¥
08652t EadRRn, 39 AAF<Y Meishan, Jinhua, Taoyuar,
Short-ear ¥ Ohmini8l Es*&AA¥=st 22 1.000, 1.000, 1.000,
0972 2 1.0002 M Short-earZol N $3% gy d4ol EAgaa
gndgdc. =% Tanakas(1984)& <AxdAlol AWEY Karo,
Batak, Toraja, Bali @ 28 MAFAMNY Es*saauizs 22

3
i

0.867, 0.742, 1.000, 1.000 ¥ 1.00022A UZulAel A#BZ Karo
3 BatakZ A EsPgAAuE I ZE £ UEE Jedgn ¥
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R A

5) Phosphohexose isomerase(PHI), Phosphoglucomutase(PGM)& 4
F9o digt BAoAME ALY € MAdAM FAFH WolAJ Ae
g2 ¢t (PHI= BRdA, PGME BHAAY #&EQ).
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A A A A A A A A AB A AB A

A A A A A A A A AB A AB A

Fig. 1-4. Electrophoregram of Es-D isozvme phenotvpes

in native pigs
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Table 1-5. Phenotype and gene frequencies of Es-D locus in

Korean native pig

Phenotype Gene
¢ ‘ X4 Test
Closs " requency requency
AA AB BB A B X dof P
Group 1 50 50 0] 0 1000 O
Group 2 25 25 0 0O 100 o
Group 3 80 & 7 g 9562 .0437 .0001 2 P>99
P (73.18) (669) (0.15) 07 Tl '
Group 4 33 33 0 0 1000 O
Group 5 25 25 0 0 1000 O
Totat 21 00 7 2 0836 0164 .0594 2 .75>P.50

3 (206.06) (6.88) (0.06)

* Figures within parenthesis are the expected number.
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g g ddwa 9 fg49 448 gy

1) Transferrin(THA A A3 GFA4

PAGE® ¥ ol 9 & Transferrin(THNBYAANE £4F Hr|d54e
Fig. 1-5914 2+ ul9} o] AA € BB homo¥ <2 849 bandz
T3 HR e AB heterod 2 2719 band2A ZHEF SUct

72t Fdd BEEHYY 28l ¥ FAANTE Table 1-6MBE
upo} i,

REYPe 2R AAM ZAH, 4, 5X 9 2de A9 T(-BBY
o] zb2t 44(81.48%), 29(82.86%) X 26(89.66%)F =M A Ee &
dee detlden TI-ABYS Zz 1001852%), 6(17.14%) %
3(1034%)9 E8& & Yetudid oy T-AAE L A&&A ggtd. o
AU zARAAY A ZAHAAMNE HEHA 2 T-AAY 9
1344%)F 9 ¥& ¥ &E JYetdiflen Tf-AB ¥ Tf-BBH o]
2} 14(48.28%)F R 14(48.28%)F 9 &€ e UAY. =¥, 24
399 B Ti-BBEo] 45(5769%)F9 ¥ £d&¢ gy
AR TI-ABF & 27(34.62%)F9 &L deuley T-AARL
6(769%)F <9 & &£¥& L Yetuddg. ol S Zx:= Tf-BB
ol 103(6398%)F2A4 =& €¥&EZT JYEelUiNn, T-ABI L
51(31.68%)9] ¥ €2 JYetUden TF-AAY L 7(434%)F2A 7}
T ReE 2EEE Y YAY,

FAARNEA QoM TAFARE ZAH, 2, 3, 4, 5Ade] 2z
0.0926, 0.2759, 0.2500, 0.0857 ¥ 0.0517°1¥n TEFARE Zz
0.9074, 0.7241, 0.7500, 0.9143 ¥ 09483224 ZAI5A LA T &
27 G g Ao vl& ol ¥ NMEE YEIUAL, ol E FgH

Ans TERARA 083569 & ¥WEE Ueiy wddo THASAA
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T 0.16449 W2 U= E JYERUY,

Qishis(1991)2 /M%¥Z%<2A Landrace, Large White, Duroc %
HampshireZF ol M o T % Ax70 2tz 0.000, 0.204, 0.041 ¥ 0.2389)
Mg Jveddn dgoey FI9 AAF<UY Meishan, Jinhua
Taoyuan, Short-ear ¥ Ohmini®] T§AANEs 2 0.000
0.000, 0.009, 0.079 % 0010, TEHARUEI ZZ 0652, 0.544,
0849, 0553 % 09900l on TEsHARWEE 2z 0.348, 0.056,
0.142, 0368 % 00008) MEE yet¥cz HD}AT Tanakas
(1984)& <A = ujrlo}o] AMWF<A Karo, Batak, Toraja, Bali, @)
2 dZAAF TAFAAUES 22 0050, 0.000, 0.000, 0.000,
0050 ¥ 0.02lola TR AANEs 2+ 0500, 0548, 0.224, 0.167,
0833 ¥ 0883°1¥ 2 T#BAUEE 2z 0400, 0452, 0.776,
0.883, 0.117, 0.0969 ¥ =& Jetdodn B nsgcl.

olzgig Aade MFFAME AEHA R TEFARATL orAo}g
A FoAME & U= Aedde Aoz sy A Fd
N AEHAGE Ae SPTw L AFFae] Tule] 8 TICHRA
A7t 249 Rez FHEY,
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Table 1-6. Phenotype and gene frequencies of Tf locus in Korean

native pigs

Phenotype Gene
X5 Test
Class n frequency frequency

AA AB BB A B8 X df P

c 10 44
Group 1 54 0926 9074 .5623 2 .80>P>.70
(0.46) (9.07) (44.47)

1 14 14
Group 2 29 2759 7241 125886 2 .70>P>.50
(2.22) (11.58) (15.20)

27 45

8 2500 .7800 .4615 2 .80>P>.70
(4.87) (29.25) (43.86)

Group 3 7

0 © e 0857 9143 .3076 2 90>P>.75

Sroup 435 106y (65.49) (29.25) °

£ 3 2 0517 9483 .0863 2 .98>P>95

Group S 29 08y (2.84) (26.08) °

7 60 158
Total 225 1644 8356 1973 2 95>P>.90
(6.09) (61.83) (157.08)

* Figures within parenthesis are the expected number.
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AB AB AB AB AB AB B AB AB

AB AB AB AB AB AB B AB AB

Fig. 1-5. Electrophoregram of Tf protein phenotypes in native pigs
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T %, Kurosawa$®t Tanaka(1988)c Y &9 ofA disfAlo] o3t B4
ol 44 Honshu, Kyushu ¥ Ryukyuxl®e Hz:= TPE&Az7 2tz
0.333, 0.975 2 0.0000)2 Tf“% A 27t 2tz 0622, 0125 L 0.703°]
doo s&8E AAEFAME FEHA S= TERARN ZZ
0.045, 0.000 ¥ 02979 ¥z 2 A&=HAUdn B,

2) Protease inhibitor(Pi-1)&# ¢ 9] #4% dyd4

PAGEW®ol & Pig#H2 99 24E A7AFHL Fig. 1-69
A Jebd ule}l o] AA ¥ BB homoB 2 vt e bandZ AEHNU
oo AB heterod & 2719 band& 27% Fu2 F&HAG.
Ay FAYPe] FPNEYNE ¢ FAANUEE FAHAFE Adg:
Table 1-7¢] Jet WAt

E@Ye EHNEM AN =AY ZA$  Pi-ABHo] 32
(59.26%)F2A4 7134 & £¥&E dUEUAR, Pi-AAEol 20
(37.04%)%, Pi-BBY o] 2(3.70%)F24 & #d&L et
a8y =AY F$ Pi-AA¥ol 19(6551%)F, Pi-AB¥ o]
8(27.58%), Pi-BB¥ o] 2(6.89%)F 9 &d & & uUEl ZAHAHY
Adiste Aol

ZA32 99 Z$oe Pi-AA ¥ AB¥ Ol ZF 32(3951%)F9 &¥
€2 Yel U3, Pi-BBH o] 17(2099%)F 9 £d&< JYedido,
ZAL 4219 A Pi-AAY L 5(143%)F2 &= 2dFF 7
4 HAoew Pi-AB¥ L 12(343%)57t AEHJ 1, Pi-BBYE 2
18(51.4%)F 2 713 ¥€& £¥8FF+E degiAG,

oy zA 5299 ZA$ Pi-AB¥ 3 Pi-BB¥ 2 Z+# 15(51.7%)%

NEEX: MehdX FAXNSA EE L SOHASE N0 28 22 HSHALIN /I SER



14(483%)5 2 A% d w9 Pi-AAY S AEHA o & A3
AolE UvgAL. & F¥T ZAE Pi-ABHF ol 76(33.3%)F 9
£¥L2 JYegUAT Pi-AAYe] 99(434%)FR2ov  Pi-BBH 9]
53(233%)F2AM 7134 W& £d&E UYEgHUUY. =3 EAAF Y
Ae X-testd A HoHol AFHAULH ol THiwujel 9
#4219 homodt 4o 2 FZdd,

fA2 Axo oM ZAHAE, 2A2AY @ A3X G Pt
Az 2+ 0667, 07931 2 0592602 PiPfAAulEE ZHzh 0333,
0.2069 2 0.40742 M Pi*# A AN ELE PiBFAMAle Wizye g
B FAMAY 2 2ASA Y PIARAARNEE 242 0.31433 0.2586
ol PIBRFAANEE 22 068577 0741424 PiAfHanct PiB
FAAY WEI O% g4 AEHA Aol g YEIUG,

o] £¥¢ FIAE PI*FAANEZI 0550424 PPRAANNESN
044968tk £ ¥MEE YA,

Oishi$(1991)& A% %< Landrace, Large White, Duroc %
HampshireZ 9l A o] Pi*# A7 24zt 0373, 0.704, 0.306 R 0.1119)
HMEE Jedoda sges FI9 AH|FQA Meishan, Jinhua,
Taoyuan, Short-ear @ Ohmini8] Pi*fAA¥I =7 22 1.000, 1.000,
1.000, 0.706 ¥ 0990, TE#AANE7 z+z+ 0.000, 0.000, 0.000,
0294 2 0010018t 23 3QLn Tanaka$(1984)2 Q= ulAlo}e)
A2 Karo, Batak, Toraja, Bali ¥ WAAAZ9 PirgHax
©7t 2tz 0.883, 0.984, 1.000, 1.000 2 082503 Pi®fFA AW

Ht
rir

!
ot
o

22k 0.117, 0.016, 0.000, 0.000 % 0.1759) W= & YEldcn X
o & dF Aidsge 8 A0 E Ygudd.
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2l. Albumin(Alb), Slow a2-globulin(Sa2), Ceruloplasmin(Cp),
Amylase(Am) 2@ Alkaline phosphatase(Akp)& ol i3t 24 A=
ZAY ZE AAAGA FAH el HEHA Fshd(Albes AF

A2, Sa2e AFAA, Cpe BRAA, AmT BRFHA ¥ AkpEe AF
Aztgto] HE W),

NSEX  MHHXA RENRI EE Y SIASE Y0 28 AP ASHAIFLIN/ SBR



Fig. 1-6. Electrophoregram of Pi protein phenotypes in native pigs
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Table 1-7. Phenotype and gene frequencies of Pi-1 locus in
Korean native pigs
Gene
Phenotype frequency X“ Test
Class n frequency
AA AB BB A B X df P
20 32 2
Group 1 54 6667 3333 600 2 P<05
(240) (24.0) (6.0)
19
Group 2 29 7931 2069 0.7370 2 .70>P>.50
(18.24) (9.52) (1.24)
32 32 17
Group 3 81 5926 .4074 26777 2 .30>P>.20
(28.44) (39.11) (13.44)
Group 4 35 12 B 43 6857 14644 2 505P>25
& (3.46) (15.08) (16.46) ' ‘ oE
Group 5 29 . 19 14 2586 .7414 3.5289 2 .25>P>.10
P (.94 (11.12) (15.94) ° ' ' S
76 09 53 .
Total 228 6504 4496 3.4299 2 .25>P>.10
(69.08) (112.84) (46.08)

* Figures within parenthesis are the expected number.

**xP <05
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o B YR EFF A FAANNE ¥
g @dFel o3 A NFF L okMot AAMFRY FAA VEE Y
23 ZA%E Table 1-89) veEl Ui,

Tiz 9ol ol ofAlel AAZAH £ NEE dehle TEHHA
7 v RAAFoANE AY 2EHA) gges T 2 TEFR
A ¥ E = 7% Z <l Hampshire, Berkshire® 3 A1 9T & yeEpY
dony Piztglol QJolME ofAjote AHUFoME dFEe] ®olst
de Holdey SEuete AAF & Berkshire R Yorkshired %
FALRE WMEE JEldo T @ste 48 g FFHAUY.

9 PGDE A {FAA WEE ooty o2 AMAF I /FAY U
=& YA,

28y Es-DEdlMe o2 otAo} AUFAME dif-Eo] Welst
Aoy $aAued AAFdME ESPHARNN FEHULH, opAlo}
ARFANE I 1Y Wolst HEHE AmFAHANE IH
doj7l A& A &E AL Ueuid.

olgigd A $eud AARA} BEF) ZPE L Ay
o gl FH48 dIyo] A4HR AL VY ol /KAY F4
of £ AT AHlets FFHY AFEH LY FTES Aot ¥ A

22 AlR¥EYH.

=

- 89 -
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Table 1-8. Gene frequencies of 9 blood protein polymorphism of

pig breeds

Locu Allele improved Breeds Asian Naiive breeds
$ L HS YS DR BS BL MS JH Ty OuM
" 0 238 204 041 278 0 v 0 000 .00 164

KR
050

Tt 100 762 79 959 7125 550 167 652 944 849 990 836
400

KNP

" 0 0 0 0 0 883 348 056 .142 O 0
o Pi:‘ 373 1 704 306 768 883 1 | 1 1 990 550
PE 627 889 296 .94 232 Mm7 0 o6 0 0 .00 .45
Co” 037 O 0 0 0 0 0 O o0 o0 ©° 0
Cp Cp° 963 1 1 1 1 1 1 1 1 1 940 1
Cp¢ 0 0 0 0 0 6 0 0 0 0 .00 0
Am™ 156 0N 078 O 0 450 333 044 O 594 480 0
Am® 830 9% 9 1 990 250 542 891 1 066 520 1
Am Am® 007 O ON 0 010 283 0 055 0 .19 O 0
AmM* 007 O 0 0 07 2% 0 0 0 0 (]
AMY O 0 0 0 0 6 0 0 0 .142 0 ]
Pl PH* 318 070 361 a81 - Mmoo 0 0 0 030 046
PHP 682 930 639 849 - 883 \ 1 1 970 954
PGD PGD" 521 944 734 173 - 717 708 891 1 833 963 .8l
PGD® 479 056 266 827 - 283 292 M9 0 267 0¥ .184
pal PGM* 331 011 0 21 - = - g . . - 079
PGME 669 9% 986 879 - . - : . . - 921
—E_s-D EBsD* 900 865 1 .88 - % 1 1 1 1 984
EsD* 00 135 0 02 - J33 0 0o 0 0 0 016

LL:Landrace, HS:Hampshire, YS:Yorkshire, DR:Duroc,
BS:Berkshire, KR:Karo, BL:Bali, MS:Meishan, JH:Jinhua,
TY:Taoyuan, OM:Ohmini, KPN:Korean native pigs
+Oishi et. al. (1980) »+QOishi et. al. (1991)
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0y

4. 89

2 AT MY 2 AU /A4 GRS AAHF AT
£ 2 ofAlo} M EFFY FAANNEE v, YEY 2H 1
#9% Tf Pi, PGD, PGM, GPI ¥ Es-Da$ XL FAz Wl
7t yegten ywa 539(Cp, Am, Sa2, Akp B Alb)AAME AH
FHate "Wol7t iU

| 23 TfEH TICHARE MBFFAME A8 EAsHA 4 oo}y
AREoMT AEHE AdAF: 89 FAAAY &2 RAAFAME BH
245494 Ao

2. Es-DFH9e A$ o ofalol AAFAME dix-&o] Holzt Yoyt
seyel ARZANE EsBRRzst 00169 WEE FEHULT

3. AmFAE AZE L g ofxote] HAFAMNE GFP FHzY WolE
JEgn Qed 82 A#FdAs BRAAT dehta & fdx9 @
olAE HAEHA At

4. Pix9le) A$ AFFe BHAAY WES} ¥A AEHE W opAo}
AejEo) 4 Karost OhminiFol A z+kzt 01173 00109 HE2 A&
Aok azu $auet AN ¢ PAFAA7E 05500 W AE
93 PiBRAAZ 045022 HAES0 MAFF 77hE FAA 74L& &
I e gUdsA.

T gycud FA T $4z 24FH Al 579 bandE A=
Sex T Pidgle A% My fHR7E st Aol A
A o] 4¥ 7ise TASHAC
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A 2% DNA9 ¥4

1 HE

HZo] AP HAAdrle woo] wa AiA MNESHN
A F TERVAYYY BEH o] g FE AFI AAHLE L¢3y
AN Uk AAEe FEFUY F4H ddd 2 /A 39
€ Sl FAZ QoMo A st LT opyd A, ALY
2 AgH SAqME I3 FoY ALE ATH £o. 59, FAHA &
2% FAEA 24 2 FAF "ol F2HEL
' EFA0d HNa Qe €F AdAE fFAxded dE BEdAyol
ol sojol gk @Fo] AU 2L AFTA AFAHA FFHY
g 9% ¥3F 22 oY FFHE THIA A Fudl
o] SeiElE ANE AN €4 HTFol &3 WFE #7]d Y
Ad, adY, EF AAAAE U JFEFEY dE 87H$
A, A3 2 83 FAH 4T 43 SHE 24 ey H
2 AN el dgd FA4E2Y nFA L Ads AFoz AdsA
b A2 A5FRZo2 FERR U oAE ¥F9 JFITEY FH
g3n ZAARAL 22 2PN £F9 A4 9 FEFERYY
ggolats SN A AAH R ALH A7 4GSO
of & Zolth wetA $-eluvel 2R AFE T8 FAANEe2A A
AshA o) &4ES B, ¢wE, 22 € AFE AdME AdAsiA
FA4 EQFYE SAQE f4 FAHAY BE QL o]fo BY AT

7 AFE RSk 2 AL ¥ & A S KAAHG
9 BagdEs £¥A 2Tz 52 4UYEE 54 9wz ¢
_92_
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DNA marker® o] 8359 sjdss AF7 €23 FIAH2 g, 53,

&A™ FAAH(genetic marker)d FITPL2A FAIH HIFAA

_

(genetic polymorphism) & 5““\%:‘“]-?:"& SEx4de ZF fFAEAHA
7Yy 272 o5 A

NHEg FAoad T2 AAH GYPHY B AFE ASAA F2
S A A2 vl R FAFEAM 8 hsd FA1AH WAE T4
o2 #o(Masinas, 1984; Stam, 1987) 7159 €@EFE A, /AAAEH
A2y, EUAY A, ASEF $ 2N, AL #3F FEEA,

A, +AH QAuEA U FAYIY HRAA A

g o
of\
&
Ho
2
5
4
2
s

gz 2A7ee) @] el guAd g4 FHA AL FH £3
2 12 AH =, DNA #x42dM g849 #& 2 2 o8l 73t
€%t} (Beckmanns, 1986; Geldermann3} Ellendorff, 1990). & &2} genome
e wud 4o AP BARA g DNATH o 95%F AR °J&
Qoo AEPSe @A €917 wWEd griidd B& Wolst EAHT
noz ¢eA Ut DNAY @7juide F@Ho 250-500971d =it @
A AEe wgz A7zt 9 /A DNA @7l Weld A%
DNA thgdio] wagsch =3, genomic DNAS c@dde 7159
genome #14 @Fo] Y71 AsLE stAsk DNA 971ME FEAM 2
olde YEE Mg A9 £37 EX2AH A TIRY #AY o
¥ 33do] B 4 Adcks AlAo] 33 UHCooperst Schmidtke, 1984;
Smithst Smith, 1993). DNA w34 e F &% agln MY FAA
Aoy EAe wdsiy] Wl Az FAFE M 53 FEsHH
2o ME A2 DNA THEEANe] @y 77t 8Ys F=] AMAY,

AzBe EEAW, YEEAM, TIE 33 aAx #AH AH 24

_93...
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NREY: WAHKS SENY P& L SHASE NP0l 2t 012,

A% So| AFF FUE ATH F32 SN0 FEHAAAY L2 EF
2 Ao fE Wl ZASE A ZAEA Yoz Yrikm 9

tH(Theilmann 5, 1989). E%, 71%<AM DNAY HIEAE FAAF
A% &7 A, A 27AA, ¥4, AT, Fod den
AxRo2 Fod YA AR (quantitative trait locii QTL) £ ZBAE
A 29| (economic trait loci; ETL)$} F f A maior gene)&A& A3l 2
o2 27HE AUEN 2 & AR x4 ol &HR YTH(Soller
9} Beckmann, 1982, 1983; Kashi ¥, 1986, Smith®} Simpson, 1986; Smith
o} Smith, 1993). 3], DNA tg a9 BARFHAe] o7 H¥(marker-
assisted selection; MAS)3# #4250 oF d'B(genotype-assisted  selection;
GAS)e AMwal7] ¥ AHBE & JgL X2y AeHee IA F
ANA NBEEE 2AR=2H 7HEAFY 2848 SURE & U,

IS5 genomedls 4IFH F£E FAH PP &Asn 3o
Fz5 9 (structural loci)9) o 5-10%7F A7]19% 71€2 AEHE 49
Ae polm Qxr Re2 FF¥: YrHSmiths$t Simpson, 1986). DNA
gydAde @49 grizt Afsle] s dF(HEAMlL point
mutation)® #-& DNA §71ude] @8 349 o2 dojus QY (AE
Blg4g Wwoez A £FE F Atk ©]E DNAWEE Southem blot'd
E= PCRYZ ozl 79 A7195Y 59 LALBRY £YE o8]
Azsn o8 #ide) s1%d #HXNE DNA marker2 -85t UAth
23 224 in viroWolq A9 DNAZ %8 e ¥4 F3AE

hu

woly) Z2EAY £ Y= A2e FAx EA4MYe= PCR(polymerase

4

~

chain reaction) 71€¢] A& DNA F£FdA dddd F4d 713

74 2 A sthch ole HEHQ Southern blot #4 Lol vl

23

tlo

2aze ARE A0 ST WA L A A&4 TUY §9
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A= ]

=3

rr

e Z FHYSo] EAARES 2o e ABATY I Lok
goln $EHAY SgBolE I L&YY B4 Fds sta Ax
E3), $429 DNA G&2Md g AY7je2A 1 £271 FEHo
2 =7st: k. PCR 71dg ol4% DNA tddPge2AM RAPD
(random amplified polymorphic DNA)71"& random primer& A}-83t4
genomeW =7 DNA ¥7I1M¥ ¥4& A2 FHAA genetic markerg
F= chy 2 Yoz RAPD B4 7€ RHFARY 54 9714
of hat Ald Auglol:s dde) FNIMIEE ZHE primerE AHE S
genomic DNAE ZEZA1A g4 e 288 T3 primers] AZ o
go] sixsEz 1EY U¥AY e AAH¥e=2 LY 5+ Un
(Williams 5, 1990; Welsh®} McClelland, 1990). 53], v|%¥9 A]& DNA
7b 8 7sn 2R o) A4dn APyl W dedtn A 4
AT WA o} iR ANBEHY felsith. @t RAPD markers
3% Wold L TR, 13 BATY, H1H AERY, Je/AHA
AT, §1F 2AVA 24, ¥E ¢ ALY 2 E34E R EH T
22299 2ALALY Apd ZYA 89 £ AHGwakisa F, 1994
Levin 5, 1993; Nadeair 5, 1992; Scott %, 1992; Welsh %, 199L
Williams 5, 1990). 1§ %% #3A 99 RAPD-PCR ©3 @] @
d78 £33 Kemp$ Teale(1994)e Bos indicus$t B. taurus HF3t9
o} % (subspecies)® =0°]Z <] RAPD marker® ol &3 +¥8%1 Gwakisa
£(1994)E Tanzaniadl 84% £$#ARALo2A ZebuAdl &3t AR
Al e 3EF e FAY SHL PR FF AET 4de) 7te
Zx Eo]He RAPD markers ZA%8%2™ Bardin $(1992)< Italian
Friesian® 3 A el E% 02X Grigia Alpina® ¢ RAPD marker #4& 53l

2z gy $AF Woldg wmsdth AT IdME =z @

- 95 -
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t
o

(1994) 28]l: o] S$(1994)°] 8 T FHAAYUA FF-FFl FolHQ
RAPD markerE /¥stn &9 5& % BEg ¥ DNA EAJAAZ o]
£ JheAe Bag g g, =3, Bailey®t Lear(1934)2 RAPD marker
g o) &3l Thoroughbred®} Arabian ZEFLS] FAH S47 zolyd& 4
3 vaBESR §F F28c] 7153 DNA markerE HEE d glod
Lear $(1994)& 29 AZEFEA Yz &+ A%l RAPD marker
g olg# o9 Clouscard $(1994)2 RAPD marker ¥4& F3 8FF 9
e EE50Y f3FH 54 € FFL fFAAYE 2AY LR Semyennova
5(1994)L &9 FFHYEL 98 AT 5013 QA RAPD markerg HE3HH
Z£29) 7192 AP Smith $(1996)& 43 F9 HEFL R 3N &
A4 oygydn 2AVAE EASEd RAPD markerg o] &3 =@
Zhou's(1997)& RAPD marker& ©o|&38td 53 e FF0o 74 ¥
oJd ¥ FAMHES BAEn Z+ FFOA AHF Eo1Z<Q DNA bandE HZE
st @9, AR EFF B RAPD marker& 4 AFAAE2A H2
o Liu $(1997)¢) FZ AW EL22 XM NingxiangF# 5FF MNFELAA #
AA xolg ¥l vt oyt o7 FEF ATt o]FolA UA &
3 uFE Adgolmz goz A {ANYY #FAH F47EE A4
RAPD #47]%& o83 DNA d84 477t A4’ 8349

¥¥, 2o BWs F353 9= PCR7IYS) DNA "did& WHe=
2} DNA microsatellite = STR(short tandem repeats) marker= genomic
DNAZol AtAszn e &H2(1-Sbp) B&d7lvide) HEx gl ¥4
o] iR ctolso] Wolo 7|Ud @AY e Yehl 9 (Johansson T, 1992) &

O:

8], RFLP¥Ao| ¥)3] microsatellite ¢+ genomeWl Mol AH FH-3
A EAstezA 129 By detde 959 dIdBAN R vt

AV EEDAMNE B $£F9 o)l¥H T (heterozygosity) & B ZHAIW
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A@EMo| of ¢ FHHOZ o]8Y F U FTEQ F3FH d¥A= A4
o ZaEe e 272 AT Q3 (Rettenberger T, 1994). =7 Az}
29 2 ANAYe 993 N2¢ DNA markerZ24 Ag47 H&Ado] Eol
H7t) 2 lcH(Glowatzki-Mullis &, 1995). %589 genomedls oF
20-30% AE urEHd DNAGZIMEE FAHAA U(Stallings ¥,
1991) #A7A pz:® A g o] FFAM FHMY
microsatellite ¥ A2}#7} genome’do] A8 An 53|, ¥& F&9 oy
Ag el Addoz FuA szt & o443 {43 g2 A
ek sixle A4 FAA A=ALE A& 50070 ©1449] microsatellite?t
oju] ¥r&lx AR ¥ QTL-mapping APE ot o A&He2 F3
71 918 o B-& microsatellite marker®] MYg& a2 3t Uk Groenen
5 1995). & 39 2& AFAE( Groenen 5, 1995 Coppieters &, 1993;
Ruyter %, 1994; Wintero 5, 1992; Ellegren, 1993; Brow %, 1994, Jung
S, 1994)& A9 genomeoZ HE T ¥ microsatellite &
22 AEHA o) nx9 UYL UehNE microsatellite HBFAAL
wiE  oyFgPYHd 2 HgdsE dY#dzx 4, PIC (polymorphic
information content) FR5S ol g8 FF9 fAH A4 Aolg ¥
Aagct ol A microsatellite’t 89 4F FAENA ¢ /FEF X
zoxz waAe uwel microsatellite marker® ©J83t9 A(Ciampolini
S, 1995; Barre-Divie %, 1996, Hanotte &, 1996, Leone %, 1996;
Machugh 5, 199; Arranz %, 1996), ¥£(SaetbeKova &, 1996), ¢
(Marklund 5, 1994; Martin 5, 1996) 59 7154 F3W =& 3T
FAA Wold, fAAR R QWA T *3%5}%"5‘0!] B A7t 8us)

20593 Ao AlME Zeveren $(19%)°] microsatellite ¥ £

o

PN

6]

%35t} Belgian®l 4%% s GW fAd Wolga F44 2AWAE
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A D Dimsoski $(1996)C microsatellite markerell 23] Yorkshires}
Large White £37te] S8 248 ¥$4%2 § £330 e 2ye
A7 48e w3 v Ak AT GAANET OGE sl v 3
dues ¥n ANEAE ZAYez EEss Yx B AddAel F
2B ARNAE wolWEe A AN ¥e AFAY Weg Z7l0
728 4 A% 53, AN Y KA Be T2 cFyel A ol
e faxAe cgdel ok oge Mol Aste FYANE 2R
o @7r|do] FEATE Ea) 1919 ¥ PIGMaP(Id 374 253
4) project7t ANSYOD AAHez QTLE EAE #33 =24l
2RE S1 olE A EET 434 Molst 43¢ HusdA £33 22
o AAEFA HAES} Fe) okl AAAE 7l2E02 AgHn dse
¢ 4 oo £2e 4% W4 2 1ed s Y4HA §3 Pus
DNA Exbuel A%5ol Qomg #3 E4Ee FERAALo2H A4Y
gAe) §HY EATRR 48 HIALY) BY BeHoln AAHA ¢
2 47, 97 ME L o8 AANE WHA £EAH BT ok &
A £3lM DNA 24714e $8% gAsasd 477 ¥4 8712
shet.

Hela o] AFE RAFAGH 7WE 2484 $AUY he TS
ARQezH AAAA £+ YEAY ¥ MEFAE THOE RAPDS
microsatellite®) DNA T @42 $H51 oE a9 #34 XX
Az olgso} AU #HH SYE vy FNPos FIRD £

gl f1E Holdn FFEnRY FojH<A DNA markerE VA9 BE

.'

Ho
rN

Z70) §1H 2AUAE FHFZIAN 2FH7) AR gle RAHA 2

fo FAAUL BEHD o837 AT FARLE 2 FHHAS
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2 Ay 2By

7b BAE

el AR AbSEstel AY, 24 5 R FHH E4d 7 Eao
AN 2N £xPFo] F BEL 5/ AQFPQdN FAEE dgHoy
DNAY B4 4% ANPFFe 4 A9FDAAM 0574 150FE e
FARG, olg Al T AUANE BHEF 53, 79 AFEH HH
4 Fz9 zolg vE AESI] std TUelA Fol AZHR A dE
9l E{JEZ o2 M Landrace, Duroc, Hampshire ¥ Yorkshire®] <33}
23ZF(Hybrid) 9 670 MIFFo2Ry FFHU2 2 2054 1205& AHes
of zFo o4 ool ofl W] 55N AL AHA F
NAg2 AR

3[
2

u. Genomic DNAS] 2

Z ARRY FANELZHH heparino] F7HE vacutainerd] o Smie] ¥
£ ARY ¥ YHo23E genomic DNAE F&34Uh &, Y Sml ol
3 volume®] lysis I(155mM NHCl, 10mM KHCOs 1mM EDTA)E 37t%
F 4TCoA 3083 WY 3,000pmelA 1083 4 E}AST. FAQ
pellet®l] lysis buffer II (Tris-HCI, pH80, 10mM EDTA, 10mM NaCl, 0.5%
SDS) 4mis} proteinase K(500u4/m)& #7bst 65TCoA 30&3¢ wigd
th& 6M NaCl 1.5mi$} chloroform 4mlE #718ted 14,000rpmel A 1083
QAL 5D ethanol? I A E DNAE TE bufferdl Sallsted By

t}. RAPD-PCR &4

1) RAPD primers

N2EH  MHHXC SEXNR EE L SHASRE L0 28 A7 2BHIEZ DN/ S



2 dFo] A& ¥ random primers OperonAb(Alameda, CA, USA)Z Y-
G+C¥Zo] & 60 - 70% &2 60% 79 10-mer random primerg ¢

3o o] g,

2) PCR7]¥ o ¢]& DNA9 %

random primerE& ©]83 < genomed Yo KA FEE Y% PCR ¥
€& DNA Thermocycler(Perkin-Elmer Cetus, USA)& AHg3td o&3 2
& zAsM AAsdd. F, PCR wgzdozA 1A 05ml tube
o] 1X reaction buffer(50mM KCI, 10mM Tris-HCl, pH8.3, 1.5mM MgCl2,
0.01% gelatin), template DNA 10ng, dNTP 200, primer Z 1.0m3% Taq
DNA polymerase 0.25unitE #7}ste} HFHo=2 PCR ¥¢ K4S 200
2 zdsigch wgES5AL Hx UTCAAA 383 ustEd F 94TCAA
1%, 38ColA 1% 2ela 72CoA 1839 cycled 453 W& 95 nhA]
o2 72CoA 58 71E3n FRIUG

3) A71g%Fl 2% RAPD H&

PCR 2% % DNA ZZAME & TBE buffer(Tris-borate-EDTA)E ©| &%
13% agarose geldolA 40V ARG 2 o 7A T A7|FFsHq £
& te geld ethidium bromide2 ¥4 &3 UVZAAM DNA bandE ZH&
stgich.

4) BAEA
2 Ady = EZ2 $17 vy ¢ oFY AEE FHE7] HAg
o BS(band sharing)@< ©&e FHd & At H(Jeffreysst

Morton, 1987; Gwakisa 5, 1994).
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BS=2(Bab)/(Ba + Bb)
o] 71,
Babe /HAl a¢}t b7l 7332 e band 9 F
Bate 7R azt 7}A2 e ¥ band®) & 12
Bbe 71 b7t 7tAR e F band9 £F 90|t}
dH, FFHALTY FAA=Dxy) © @& FYo g FA3PYY

(Lvnch, 1991).

Dxy = -In [Bxy/v (BxBy)]

o 71A,

Bxye A x$} yztol band sharingztel 3T x|

Bx& x 99 band sharingdt

Byt y A9 band sharing@t-& $3%¢}.
agn, #AALY AFE &8 dendrograme FIEMY F
UPGMA (unweighted pair group method with arithmetic mean)&
BIOSYS-1 program ZtA3&t%ict.

2}. Microsatellite ¥4

1) Microsatellite primers

GenBank2 databasel 2% porcine microsatellite 7}&d QA4 o)
A, d@FA2) £ L 227 27 59 FAJRE neista S0032

S0034, S0036, S0037, SO0116 ¥ SO0118(Coppieters 5, 1993; Zeveren &,
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1995, Groenen %, 1993)9] 6% & primerE Medd o|f3goen 2zt

orimerg] @7]M & Table 1-93% 2,

2) PCR 71l 91% DNA9 F%

Zt microsatellite ¢ F%2 Y% PCR #H&HL template DNA 1ug,
primer 2tz 100pm, 1X PCR %H-&H(50mM KCl, 10mM Tris-HCI,pH8.0,
1.5mM MgClz, 0.001% gelatin), ANTP 200im % Taq DNA polymerase
lunit® #7iste HFH g Ralg 50z 2E3Jct WEzd e H=2
94Collq 5% AM|ZFEF F 94TAA 1§, 55CAA & 23 72Ce
A 18oz2sd & 3088 wEY o g vpAHez 72CAAM 5&3 /g3

n Fastyct

3) A7]9E°l 9% microsatellite®] ZAE

PCR %% ZZAEE 19 : 1 acrylamide : bisacrylamide ZA1°] 8%
polyacrylamide gel2 ©o]83& ¢ 30mAZ ¢ 5AI1F A2|FEso £ o
& ethidium bromide2 HAste] UV4ite] ¥dd DNA bandE A&
a2 4249 DNA band®]l 37]+ pUCBM21 DNA/Hpa II, Dra I and
Hind I ¥&&A% DNA marker2 3o,
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Table 1-9. Primer sequences of porcine polymorphic microsatellite

loci used in the study

Primer Sequence

GT strand S'CAAATTGCTGATTCACGCTTGACATS

S0032

CA strand 5'CAGCAGTAGCATCACCCCATCCTS

GT strand 5'GAACCAAGGCATGATGAGCTCACAGY
S0034

CA strand 5'GCTGCACCTCCAATTCAACCCTTAGY

GT strand 5'AGTGACGTGAGGGTCTGCTCCTCS'
S0035

CA strand S'ATGGACGGTGGATTCACAGCC3

GT strand STCTCTGAGGTGATTGTGCATGS
S0037 .

CA strand S'GTTCAACCCTGCATGGTCTY

GT strand S'AACCCTGATGTGTGATGGGCTGGAY
S0116

CA strand S'GGATTGAATGCTAAGGGACAATCCS'

' GT strand 5TGAACTTTATATGTACATGTATGCY

S0118

CA strand 5'CCTTTATTTACAGACCACAATGGGT
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RS2/t KIKER B =0~
b ) B A =886 L 2111 /0102

3. 2% % n%
#2 AAARAY FAH 5S4 DNAY BAFEAM FF5A genome
W 999 DNAE ZZA7]= RAPD #4& 3t EFACW #3443
o]z BlES FHH ZAYAE FFdn AASA FF9 SolHY
DNA markerE B43tsitt. A;MsiA e RAPD e ©]8 € primerc ¢
Mo 60%F9 primer& MA3a RAPD ¥4E AAY F-FF¢ o
Aol AdslE 35709 primer& AMAHYdd FAEHA o8 WY Fig.
1-7, 1-89} 1-9& OP-03, OP-12 ¥ OP-179] random primer& %2} o]
st AP A 54 ALAGY HFF22A Hampshire, Yorkshire, Duroc
9 Landrace 4%33te] RAPD £d 94 v@do <& ot
Primer OP-039 ¢]3] Yeld DNA FEAEAAM ZF 7709 band?t A&
sjglon o] 7tgul 1.4kb, 09kb ® 0.4kb 3709l bandolld Z+Zt FFL o
Aol BRHUYG. B8, AFFA CHSHE 04kb band®) 7+ AWy
2 54 YA AAMA BTN 2 F¥o] AFHA ¥ 1
u, AeFe) 9lolA 04kb bands] EH YA FFo wel FRE olrt
2t =, Landrace®9] ZA$ ZE HAMAENN FFL2 ARy
Duroc®& 2 %ﬁ o] AASA] ¢gtm Hampshire®t YorskhireF A&
band®] SA# -‘?—7} MAdolE el ol4de] AAE vlFo] € o
OP-03 primery 0.4kb bandt AAHA FF {9 F1XHQA DNA
marker2 €A% & gloy AAWFosN EFE H¥sed HuY B
zHQ EAAAZ o] £ AL Ao weEd. T, AAHAY 57
A AR azre] o] ¢ 09kb band®} 1.4kbE F4HLZ bandd) &8 °o”“'°‘
W) s ¥ ol KNP#4SH #5 % AG32& KNP #1, #23 439 370 Zlgzﬂﬁ
o B4 zlolrt EAEE ¢ 4 AR 0T AE JRIFHY F4H
< Al st
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DNAS EaFEdAM @I AAHA ATERA 71548L AlAl&Eo
OP-12 primer& ©| &3 ZZg RAPD U4 Fig. 1-8olH BE uis} g
o) % 12719 band7} BASFAT o} FelA 14kb, 0.45kb, 0.40kb ¥ 0.3kb
4% 79 banddlA FF3 2gn FFHN AATA td o] AAHHAUD
£3), 0.45kb band: KNP#1, #2¢9 #3 Iy FFHo=z IHUD
0.40kb band £ KNP #4st KNP #5 AgelN FEHoz 2dRoy
NEFME 2 Fd0) QAHSHA fon2 o & 2709 bande MAHAY
£3820)3 band2 AFRET. 28U, 045kb8 H$ band®) LHFE}
FeistAl WA b 0.4kbel bande A bande] FxTe) Folst @
Aslpg ¢oz o] DNA ¢l 829 ¥ 471X¥ A I8X probe
& ©]43% Southem® hybridization ¥4& F3t Bo} &4% HAg +
9% Bast k. 223 01 primerdlE DNAS band 4ol me} 50
AR adzte] AR} Aol ol QA=A wrepA, OP-03 E OP-12
primers] A Yetds AW S0j3H<Ql DNA bande = A#siz 9 A
EEF 9 246 §8% DNA EXJQAZ o]fd 4 A& Aes AlRE
th. OP-17 primers 2%l % 6719 band’t HESA LD olF 1.4k,
1.0kb, 09kb ¥ 0.7kbollA Zzt F3 a8 A o)yl &AL
t}, E3], 434 & ¥olx °lE band 7}&dl LandraceF § MNFF A
2N ¥ 07kbe AAHAA 578 GG A ZFAN HEeHH
o¥ol OP-03 primery 0.4kb band®} 7$-9} wl37bX 2 OP-17 primere)
0.7kb bande AAUSAAE AFFY elFFH FYsicd 222U DNA
markerZ ©o]§ 7Hsdittn edd. a2lan AAsA S AGAGERE
DNA band9] &8 4ol SHAHY zpol7h &AHAUY  F, KNP £29} #3
At a8 KNP #49} 5 At 42 43 fAS band 4 S BAR
oy KNP £ FAge olg a9 Fdae EvE ¥4e verwo
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9, Asix SN e da 22 et HYYE Hole 57
primer& A¥3te bandsharingd e A45n #HH Wol4g wm AEY
Z3e Table 1-10% 2o, AW 7hed 47 Wol4 WEE KNP
Aol 714 =km KPN £ AVe 7b3 we Aoz EAHYod
bandsharingZ-& 077 - 0869} W9lol AU Y FZL 0812 235
tt. #F A< bandsharing #°] FF HTA Bd oes AL 4
2 Feu #24 Woldol wut A Sulshy o M ARA
W S0z Y WAAS 4402 $3% homost VAL s §3
q 5Agol ¢4 40 ¥UE 2& ANE & 9ew WU bandshering
gol Rrhe AL AuHoz §HF Wolgo) yut AL Emz os
AU YLERE H2& 4349 59 5 AEH2 AW FHH P
U &5t ¥e 4 UotE RO HHY +E AW waky, EFYu
DNA bandsharing2t®& %43t #1% €4z 728 netstmzs 3
ge MATFES YEHE 438 4 AR Ed, /M WY 2AE
3P YERAO 1WA AEZ B8 Y 5 AT

AARA NG FAH KA D SABAE 2HH) sto] B
T bandsharing ¥1=9 #AAYY A8 A& 3= Table 1-103 232
#4428 A$E olgsd AdYYR £3Y HIVAE e
dendrogram& Fig. 1-109] ‘4’5}"“1‘ ulo} Zcd, Table 1-113 Fig. 1-1090 4
BE ush go] KNP #49} #5 Judol $8A A47) 03022 714 2
A 422 BAS vgon ULoS KNP 413 KNP #3 Fuzte] &4
Azl 04022 ste) 27e YHHD Yoo o|EE KNP #4s #59) |
GG} 7h3 W SHA BAS YedY 223 KNP #2 A9e olF
£ ) yune FPPEY sHAUNA e T Y4sn YU

w2tA A2 si A 570 A

- =

2

Ho

—

3

ol

b
s

z.

- 109 -
NEBEX: WeHHXY SN & L SIHASE HLH 28 272 SAAEINAN/ SESF



Table 1-10. Bandsharing(BS) values within KNP populations

Primer KNP #1 KNP #2 KNP #3 KNP #4 KNP #5
oP-03 0.75 0.87 0.75 0.96 0393
OP-19 0.94 0.96 0.86 0.87 0.87
OP-12 0.63 0.68 0.66 on 0.76
oP-17 0.58 0.87 095 0.76 0.76
OP-10 0.94 0.91 094 068 071

Mean+SE  0.77+008 086%+003 083+002 080+002 081002

KNP : Korean native pigs
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Table 1-11. Genelic distance matrix(above diagonal) and among

bandsharing frequency(below diagonal) between KNP populations

Population KNP #2 KNP #3 KNP 4 KNP #5
KNP #1 0.45 0.40 0.48 0.50
KNP #2 0.68 0.41 0.43 0.44
KNP #3 0.71 0.75 042 043
KNP #4 0.54 0.67 0.63 0.30
KNP #5 0.54 0.65 0.59 0.90

KNP : Korean native pigs
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KNP #4

KNP #5 =

KNP #2

KNP #1

KNP #3

Fig 1-10. Dendrogram showing phylogenetic relationships among five KNP
populations based on genetic distance constructed by UPGMA clustering

method.
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adus FHH FAYA T KNP #4, 45 % #2 W@ e e} AFe

b
M
A)
d
2
!
-

2 #3 7Y a22in KNP 2 3 474 £ o& AT

2EFao FF oJF WL AFRAL AY 7xF HDoR o8¥ 7

Fig. 1-12014 1-197t21&= AfshAsk Landrace, Duroc, Hampshire ol
Yorkshire £& 7o) z7] ©& random primerg ©l43t A& W
sieje] RAPD $4¢ was 2ot Fig. 1-12€ OP-16 primer& °]&
so] 2%% DNA band F4o2A AAhA FF o 5] band2
A= 082kbs} 055kbel ¥ 7He) .band7t REHAUT. 223, 030kb=
Aesn) EFd FERoZ ZA%E 5ol band2A AAAAAM =
2 2do] QAR Ysith, Yo APFSFE Lo A¥Y ¥ F
9§ A7t dojA 3 o] EolH bandE probe2 ©]§ ¥ Southem ML
2 AYsAAS} MBEXS) band TP Al & S OP-16
primerel A WEhE o] bande AASAAE ESEFH HEIHI] HE
DNA EX Qa2 ol4 7ts# Rez sldgd.  Fig. 1-13& OP-06
primer2 ZEZ3o 2 FA2A EFFR 28 FFWH AL TGI8 2
Bedzn o, 53, ARF] d¥Ee AMA FEHE 20kb band7t
AAZAME BQsA] ¢on o] DNA bandE AAFTH NFFTE HZ
74 4 e FAHQ AU 8 & A A2z FALY Fig.
1-14= OP-5 primer® ©l439 9¢& ZAZAM Landrace, Hampshire
YorkshireZ 9] d% Mol 2@sE o 1.2kb band7t AAsA A} Duroc
Zoe ¥¥ 2294 4% YoA bandE) FHIYL FILA F
as xolzk 94Th Fig. 1-15% OP-2 primer® ol§3te @& 22 A
HaAsh 2] DNA band 2BYAL NAFZENR TR zol7t AL A
gxo) TE Y EZU MADAE thg o] BAHUT Fig. 1-16<
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LAN DUR 1HAM YOR KNP .

M
| | | |
Kb ;
137 -
0.§3 _ 0.82Kb
056 0.55Kb
0.30Kb

Fig. 1-12. RAPD patterns generated by primer OP-16 among pig
breeds.
Arrows indicate KNP or improved breed-specific bands.
M : molecular size marker(Lamda DNA/Hind I and
EcoR 1 digested)
LAN : Landrace, DUR : Duroc, HAM : Hampshire,
YOR : Yorkshire, KNP : Korean Native Pig
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LAN DUR 1TAM YOR KNP

Kb
426 - 3.5Kb
2.0Kb

190 -
N DUMPURRRPRER, | 5

094 -

Fig. 1-13. RAPD patterns generated by primer OP-06 among pig
breeds.
Arrows indicate polymorphic bands.
M : molecular size marker
(Lamda DNA/Hind IIT and EcoR I digested)
LAN: Landrace, DUR: Duroc, HAM: Hampshire,
YOR: Yorkshire, KNP: Korean Native Pig
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LAN DUR HAM YOR KNP

Kb

G4 —

Fig. 1-14. RAPD patterns generated by primer OP-05 among pig
breeds.
Arrows indicate polymorphic bands.
M: molecular size marker
(Lamda DNA/Hind III and EcoR I digested)
LAN: Landrace, DUR: Duroc, HAM: Hampshire,
YOR: Yorkshire, KNP: Korean Native Pig
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LAN DUR HAM YOR KNP -

Kb

1.37 _
094 -

056

Fig. 1-15. RAPD patterns generated by primer OP-02 among pig
breeds.
Arrows indicate polymorphic bands.
M : molecular size marker
(Lamda DNA/Hind III and EcoR I digested)
LAN: Landrace, DUR: Duroc, HAM: Hampsbhire,
YOR: Yorkshire, KNP: Korean Native Pig
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LAN DUR HAM YOR KNP

< 1.38Kb

4 0.75Kb
4 0.57Kb
4 045Kb

Fig. 1-16. RAPD patterns generated by primer OP-15 among pig
breeds.
Arrows indicate polymorphic bands.
M : molecular size marker
(Lamda DNA/Hind Il and EcoR I digested)
LAN: Landrace, DUR: Duroc, HAM: Hampshire,
YOR: Yorkshire, KNP: Korean Native Pig
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OP-15 primer2 %8 @& A2 o] primerslA & 1.38kb, 0.75kb, 0.57kb
% 045kboll M Ztzt EFU A i Wolrl PEHJULY 5,
hampshireZ ol A} ZAF Yo7t 7 & Aoz EHHUY. Fig. 1-172
OP-13 primerdl A @& A2 Ae}iF 9 sMHTolE DNA band 4ol
of 9 FAE Aol oy ARFe B 48F EFAAM Y EFU A
Wol7b Th¥e Ho2 etk Fig. 1-18@ OP-18 primer® o] &3 d o
& ZB#2AM 53], 1.5kbs}t 06kb Alele]l AFZl% DNA band ¥4dd EF
2 EFFU AAD) nxe] P Yol AYHUY, ool FY FFMW
MAZe] thdd Wolg Bol: primers A9 AN PLo2 o] & 77
% Joz WUYL Fig 1-195 primer OP-108 ol§ste} e Az A
AefshAi e 370 AP ete] o] KNP #13 #3 A& 43 FAHE band
F4& BPgovt KNP #2 IAd& o|&3t band ¥4l Aol7t etzted
MNFZFAE FA2F F Qo 37 QYUY 53], TFFY YU & H
%€ 79 DNA band T4l AeRshxst g Aoj7t EAsALH L
22AA UEhbe 9% Hol3 bandt 29 Et 38 ZAE A4 o8
g ZF&89 FF2dd BXQA 2 4 UE Aoz FHAG

9, AQ=NAeE HFEF e DNA bandsharing &€ FAHEHA F3F3
$44 Wol4g Mm BAHW ATHE Table 1-129 2tk AAsAAY 32
BS #& 069ZA Duroc# Landrace ¥% Brohs @9t Hampshire$}
Yorkshire £Zo vlaid e td £ FEoUT. =7, AAAR} et F
Z3le) fAH ZABAE FHSI Astd FAAE] A R #HF
bandsharing ¥1E2t& AlAete] Table 1-139]1 YelWn KA AFE
o] &3t =A¥  dendrograme Fig. 1-26011 AAEEG. AAH R =

Z

L)

-

Hampshire® = S2A871 0672 7t% 77193 Landraced & 3 A7)
09224 7} o [AE Jepivh welA, 2 AR A= Landracest
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M [LAN] DUT{ IHAMI YOR | KNP

Kb
137 2.0Kb
0.83 1.3Kb
036 -

0.6Kb

Fig. 1-17. RAPD pattermns generated by primer OP-13 among pig
breeds.
Arrows indicate polymorphic bands.
M : molecular size marker
{Lamda DNA/Hind ITT and EcoR I digested)
LAN: Landrace, DUR: Duroc, HAM: Hampshire,
YOR: Yorkshire, KNP: Korean Native Pig
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LAN DUR HAM YOR KNP

Kb
< 32Kb
15 - ‘ .
ctata ettt S AU ¢ | gih
) < 08Kb
06

Fig. 1-18. RAPD pattens generated by primer OP-18 among pig
breeds.
Arrows indicate polymorphic bands.
M : molecular size marker
(¢ X174 DNA/Hinf 1 digested)
LAN: Landrace, DUR: Duroc, HAM: Hampshire,
YOR: Yorkshire, KNP: Korean Native Pig
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Table 1-12. Band Sharing(BS) value among pig breeds

Breed
Primer
LAN  DUR HAM YOR KNP
OP-01 083 0.80 0.41 0.67 0.75
oP-02 0.58 0.71 0.7 0.48 0.50
OP-04 0.64 0.83 0.56 0.70 0.46
OP-05 0.75 0.75 0.75 0.75 0.75
OP-06 0.86 0.80 0.69 0.60 0.67
OoP-07 0.64 0.64 0.40 0.63 0.71
OP-08 0.64 0.79 0.71 0.79 0.92
OP-09 0.79 0.83 0.95 0.57 0.33
OP-11 0.55 0.55 0.35 0.60 0.75
OP-12 0.92 0.88 0.75 0.55 0.69
OP-15 0.86 0.75 0.79 0.71 0.79
OP-16 083 0.94 0.75 0.88 0.55
OP-17 0.86 0.94 043 0.60 0.69
OP-18 0.33 0.63 0.80 0.83 0.86
OP-19 0.60 043 0.63 0.83 0.58
OP-20 0.7 0.71 0.55 0.50 0.86

Mean£*SE 071%004 0.76*003 064+004 067£004 069+0.04

LAN: Landrace, DUR: Duroc, HAM: Hampshire, YOR: Yorkshire

KNP: Korean native pig

_123..

o
¥
e
2
53]
o
e
4J
Jral
OB
K%
4J
H
K
x
O
on
gl

NEEXN: MKl 8N 2& 2 SHAS



Table 1-13. Geneltic distance matrix(above diagonal) and average bandsharing

frequency(below diagonal) between pig breeds

Breed
LAN DUR HAM YOR KNP

LAN 0.58 0.78 0.73 0.92
DUR 0.56 0.67 0.76 0.76
HAM 0.46 0.51 0.73 0.67
YOR 0.48 0.47 0.48 0.89
KNP 0.40 0.47 0.51 0.41
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LAN

DUR

HAM et

KNP

YOR

| | | | 1

1
0.|5 O.é 0.') 08 0.9 ] 1.0

Fig. 1-20. Dendrogram showing genetic relationships among five pig breeds
based upon the genetic distance constructed by UPGMA clustering method.
LAN: Landrace, DUR: Duroc, HAM: Hampshire, KNP: Korean native pig,

YOR : Yorkshire
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DurocZ Et}+= Hampshire ¥ YorkshireZ# 43 24847 o 42y
Aoz EAMEHUYG. 28z, AA @3AAsAA SHMZ BerkshireZ
o] F2 FFmule o]fd Aoz gAM er=2 BerkshireF &9 #A
3 FAE L 2dPAE EA FAHE B gert Advdn Al g

Fig. 1-21& €&, 2& ¥ A€oz F4HE AfAA JHAE ddoz F
FU Aol 22 A2 #QUQH 5FFY primerE VA 7HA A
T AdAlstqd 22 Zygoltd, FYE JtAICIM PCR FFEol| o] &% primer
o =t DNA band 4ol 3@ atol7t AAHASY 2 primerol] A
dEHE 219 DNA bande 25 $29 4% T ok 3dZd &Y

-3

t. 53], OP-=01, #03 % #04 primer?} Azsh=| o] 7}AEA L Az

il

of f2% primer2 #&ASAY. RAPD markers $49 FHYAHL ol
T o] FAAPEY AARE AFsHs dHol AR PCR ¢g=Uel dis
st B SolHQ  bandel ¥ F MEAol o} AU} §&o
AgHo)7le stk AAY primer o M3} YA PCR FEFEZUE &3
A¢ A& AUHAME AP v go2 AXNUAE ALY 4+
B ol & 4 o] AU YFEFTES AT JARAA o
€ 7158 Aoz ArdY.

¥, Fig. 1-22914 1-257tA= microsatellite 3919 SyAe £48o
AefZFa okl XY {KA} FHo Aolg HlmF Aol  Fig.
1-229F 1-23%= ztz}h SO1163 S0118 microsatellite 2419 tg A& vn @
A3z A S0116 #9E 130kb 22l S0118 HH = 115bpol A A =i x| 9}
Fdo] HE Wsizle F Eo]A<l DNA band7F HEHUY. =, Fig.

e

rir

A

1-249} Fig. 1-25% &% S0032¢9 S0037 microsatellite 2] dgA4E v
o 2% A2 S003238 9= 151bp 232 S0037 #YE 149%bpol A o
Al ARefsiz e} abEstd WA F 5o]A<Ql DNA band7t 8- 1
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2l olg 9 =
. Wl 2] Ke]2Q band ol 28 Fig. 1-232] NP#2 W9} Fi
-24¢] N 3 & |
: P #3 A ol AAshA 7AEd AAA} Afsia = lg
d& e M- =2 2 o
and€ &2l F#3tn Qe UM% 2FF NAE 2AY + AN
g &< AU
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OP-03 OP-01 _OP-12  OP-17 _OP-04

i

Fig. 1-21. Pedigree analysis by RAPD marker in a full-sib family

of Korean native pig. Il Boar @: Sow []: offspring
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bp

W47

110

Fig. 1-22. Microsatellite polymorphisms between KNP and wild
pigs in S0116 locus. Arrowheads indicate species-

specific hands.
Np: native pig, Wp: wild pig, M: molecular size marker

(pUCBM 21 DNA/Hpa I, Dra I and Hind III digested)
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NP NP NP WP WP M

115bp
112bp

Fig. 1-23. Microsatellite polymorphisms between KNP and wild
pigs in SO0118 locus. Arrowheads indicate species-

specific bands.
Np: native pig, Wp: wild pig, M: molecular size marker

(pUCBM 21 DNA/Hpa I, Dra I and Hind III digested)
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NP NP NP NP NP NP
L]

33
=3
s 3

hp

4151bp

19) —
4149bp

L4
124 -

110 -

Fig. 1-24. Microsatellite polymorphisms hetween KNP and wild

pigs in S0032 locus. Arrowheads indicate species-

specific hands.
Np: native pig, Wp: wild pig, M: molecular size marker

(pUCBM 21 DNA/Hpa II, Dra I and Hind I digested)
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b

1300
190 t b
LY
Lo

Fig. 1-25. Microsatellite polymorphisms between KNP and wild
pigs in S0037 locus. Arrowhcads indicate species-
specific bands.

Np' native pig, Wp: wild pig, M: molecular size marker

(pUCBM 21 DNA/Hpa II, Dra I and Hind IIT digested)
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4. 48
€ dFc @ AgsAY ¢4 Y5HY ¥ AL REFAHE 5H
©.2 RAPD(random amplified polymorphic DNA)®} microsatellite2) DNA
FAYE E43n olF KA HAR o] gt AMAshA Y FHH EAHL
2 leveldld 733 FFUGU FA3 Wolda FF So]13A DNA
marker& 43t FAd BEFEIS FAHY SAVAE FAAHUL vt
a 23 8% FYsA 933 Ao

£

7t A=l 219} Landrace, Duroc, Hampshire ¥ Yorkshire?] 7|3 3to]
RAPD £4& £38% A3 949 random primerel M A zWsh 2| <} ) %)
A &% DNA bande] &Yl F3d atol7t AF = AAYR = 7)
#F33 2dstd 7R FAEE A

oS AASAA Y 57 A 93D gle] RAPDS] DNA ©34 & vE
Y ul DNA band 38349 #F3H fAlxol wekd KNP #4s} 45,
KNP #2 Z2|3 KNP #13% #39] 3F /9 ATz FHSAUT. ety o
23e2 EA43 g7l RAPD marker& o}43 DNA ERFEA Aps
2o AZEF 2 240 7HeH Aoz EHFHUY

t}. RAPD #4¢) o]&% random primer 7}249 OP-03, OP-12, OP-16,
OP-17 % OP-06 primerdlAl Z+z} 48 Aysha] FFAD FeolHQ
DNA band7} #2529 o€ primerg 4¥ =¥t o148 ZH$ A
HAS) FFAES A% FAAQA DNA markerZ 24§ 7158 Aoz w9
=t

2}. OP-01, OP-03 ¥ OP-04 primerol ¢s] €& RAPD marker& ©]&
stod Aelshz] o 7HARAE AAE B 21ES DNA bande 2ZF ¥ 29

FH EE §%) A A YESSL A% Aol RAPD
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marker®] o|&-o] 7bsa A

°}. Microsatellite S0032, S0037, S00116 ¥ S00118 HHjellA ztz dls)z|
8} ¥ EclX< DNA band?t ZE€He] o] § %ol% bandE o] &3t 9
A= 2@AFe) AU ANE A4 £ AN

ul. DNAS] EAFEAA AR X9 etEFL FAAYY 37 24
BAE 3% 23 2 ARN A= HampshireF:H 713 7M9tE F33 &
At & Eev LandraceF e 7H o 2d@3AE et
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A 4 7 AYAR S AgEe NeAAY &Y

AlA ArEEE JlE A9 &Y

1. A&

ZRL59 FU= dstoq FAAFY 4v|Fo] FrHEn Jon LA
HolME EA FAZe dF HEX7 EolAu2H ngdLoz N
Adg Ad AAsPA L ASFF R AFIFE ojd FFF FIF A6
Ao Tt MEE F2 4549 Ha UAd. adu IW SF 489
50% o4& A e NFE Eoke AP A4 43 E59 F
A NN L 23dBY @F 5 T F99 g E =rdaz g
A =¥E 71 &0l Jed walA AR AMSF7He AP ASTF
2 Ao GMEtn ASBZE dodY Rolet Al 8o AR
%ol AANHeg AISHR UAAY A Ho o] AL L HAlEo] T
EF Alg H4Ad o] Bol BAA &40 HA ¢ 4Ad g dFY =
€9 Atgaeld FF 712HA AHuiH DoFo] Qo] ARy o] fFFo
& R AR 8T EAME JFE st A B dujo] A

A7 AR =] REGM Y Aalee ABEA v dAz L
b Az ol 4%FE o)At A4]F L gonadotropin®] 2 A ujst
2Rt Atg 2ol oAME e e Aoz Yehddd (Adashi F,
1985). &, insulin $% F7H7F W@ &g FAA71 (Cox F, 1987) FE9
g AAMAAYE 2t ew (Matamoros 5, 1990), 49 289
02 A% T2 YANME AU B8 FUAS o G¥E 4o HE
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Hge Z#47 Avtn Bade] Aot (Brtt §, 1988). wetd deA} e
WAL 3289 T ZHo2 dEYY L YUY Fge oy Mg
g Z4AE F S AAR At Ramirez § (1997)0) 98t d off-2)
F ¢ 1FY ZHA6 ded e FAAFZ24 AAFE £2F & o=
2 REY A dYA A o9 €80 foldA & Udn FHFHAL.

EY d4dE 2 AxGy Hawa So AYE FFol pubartyd =
gYddd AT {FA L HAFo] 42 dEE njAgdEs Rl o
89 A7 Z2FAAN PFH Aoy (Cole, 1982; Cummings, 1984; Dunn
7 Kaltenbach, 1980; Frish, 1984; von Butler %, 1984), {X|dME 2§
A3 2 JAgAe] olfFe BE U 53] Axig Wsld 4L o
A= ¥tk ot (Reese 5, 1982; Young 5, 1991). Pettigrew (1993) %
THEY % $ NRC (1988)9ll M9} lysine ¥ valine 7% 2d o] &
ofol dtin AAlEYon, o8 @ F2 Rousselows}t Speer (1980) ¥
Tokach & (1993)9] BadA%x IFSHn A, @A 105 olie] 4zt
€ 7183 RTYEAAME ol oluixitE 27 o]doz WFH Fo
of At BAgol FAHL EF BEY AF Z42E H2HY & ddn
st} (Richert 5, 1996).

¢B o) FAENM BAF (CuSO)ol 4% HAEA7L ATz stH e
(Bunch &, 1961; Braude, 1967), Cromwell & (1989)3 Dove (1935)
CuSO.9] HelZ 250ppme] CuE& F3# FUAL o 26 ~ 28Ul o] fAl
A ALY HFEES FAANAUR A Dove (19959 RadME Cu &
FE olEH FTLH FE2E TIFE HdM AL Hid FAL A &
ggo] FAHACT st ol2dlE Roofst Mahan (1982)2 Cust T4
AE FAA FA2zA G ARE dHIHLeH, oe

]
M FFTHE AHAA F= A3 ddd AFEC] FEHE Aclgn

flo
k!
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Shurson & (1990)3 Yen3} Nienbar (1993)0] 4F3Ach. g n 2zt =
ZnOE H7IA Folx= CuSOs H7AFAS} FAHE A/ dojzd:E ¥
(McCully §, 1955)% 13 Hahn3t Baker (1993) ¥ Smith $ (1996)o] ¢
3tA ZnO29) ¥El2 3000ppmS ZnE olfrAtEe] AU o Y2 A
Fo] APBHUTRIE ok ety RE HHF Aldye g FF Ax
79 F2 Betotue} EHAEN AAME o] A7) M} ol fF o) Al
A7t §4, ¥l &2 39 Ed oM Fasas HL AAlsin o

olfe) FE AYLS MY F1EE nste HS YAFS Fool &
3 tendemess, juiciness ¥ palatibility $9 $3L ZF7FAAo §ickn A

2 ded (3, 1996), Kauffman & (1994)2 AW 2g ZFolm 4=yl
o2 MPFAE stressoll ¥AsA PSE (pale, soft and exudative) &
&9 £ 8o] Fole FFe UG Fu2H MFSd) ¥do Ao
2 S0 $4% Aoz A4FHY Q= AASAE didez FEse o
TE I AR AFES FAEY Yt Aok (A, 199). ol& A%
o A (19935)0] dl&¢ ubel o] AFGAE Y29 2AVY FY 9
A7t daPsjojof & Aol

et A AbSEshe] AFSINEE APA TR AR BPEE 1Y
A7171 A E Agzd FAME 4 AA=Re HFF AGae A
€ 243 Yol st 2+ AlgEst B HAG 84, ¥ EY A}
FelHAE THAHLE GPYH} FAlo] A8 ¥KE 23 AF9 ALY
HolX Aoz s ¥ AE ASAANZ ¥dLY ¢ AEE AMNLY
227t Ant.

w2t A o) ALgFrbe] A AN T zAbe) W s &
d AFANE S T8 AT AREATEY ¥ WEAY o2 4AAad
o EAAAAN R K24 ujAE J¥E ot FFHoR ARIAMNAE
IS A Alg#HAHAE S AFEIE Fof 2 d7rg 4

A 8t gt
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2 AR P w

o v

a7 1. A5 2 ARIAF

F&d Azs
A=

oR

£ Alggg ¥

gl 5:_;]];\4 Ho| o)

3Ase 2 AgAA

AAA A ALSE7E 370 AHelM ALEZEQ olf AE P SAHEL A
At AF (A, B 2 Ctype) ¥ ABIHFE (MEFo L TAY

[

ol & HFER AR 27 &

ql

flus §
=]
x

EAGHA v gL Holay.
ASE 4FER EALHL HF 100¥H 9 FHA] & 605E FAHA 2
t\ll.

e

37N Ae72 4As A

S4E 27 20y

ARFATEY 4F2AL AT 608 £HAAE wAFYeY Mg
TE NPT 5 1054 & 40%F

=

g WAsg
U A" R AR ES
ABE Argol Hean g 639

ALARF §4, vSBA A
St 339 AR MPAE (IHAE, SHE L WSAY] A7)
o,

E Hgda
AsY ANFGF4E Z+Z} loose barn HEje) Suho] 2hzt 1054 28t o
2 A 3so

bl

£4F AR (grower diet)E 18042 7Lx] a2l 181¥E o)

FHE ALGAE FEAZIA ¥ &A 7] AR (fattening diet) & FAE G o
o, AlRE FAY Fog4oz HAsigd

MEFAFEY HeFols olRFAE AR (weaner diet)E 100¥€ @7+
T4 AE AYgsne ATYE AFAGANMS FY Al7)d AlRE mA)E
o A3t AR BALFEL AT HS HdYAsr 87 A9 80% 4
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Fo2 sgon, TAY FolAe 2FF oy 100% o4l HEE T
stk aelm 2 Abge HEr|Re 152 HAHoz A, AAsgon
B AYelA ALSE wAY 39 ARY M =4 Table 2-19] v
Wt E& ZE HelTA UE (nipple)d T8 2% e4scE )
9,

o ZANYE

1. Alg A3 92 FAF L A8 .78

NE717t F4e) of AlR dHSH AL 718 AYEEAR 9
T AR AAZE Yrladey, ol 1Y F7 A8 AdA%oz gAaEy
o 22dn AYTEz ANYANAG NYFEA Y712 AFE 2R3
o dF FTHFE Ao AlE 27 8L FF lkg AT AR A3
Foz A4tstsid

2). A
NIFESF AYTEZ 254 g9 AMgso £33 F A5Y 2 A=
FATEE ASEH 2L L FAY T (back fat thickness)E =3}

A,
g}, 24y
B9A R DY E (dry matter), 3£ (crude ash), 2EWA (crude

protein), £A|%Y (ether extract) ¥ ZAH (crude fiber) $9 Yty e

AOAC (1980) ¥ddl =2t 243Act 28 K &L 332 &

FENSIVE (3EMBYA, 19920 o] ANSLoD], SAY S
o ZSONE 24417 AWUAZ O EEMTHE HWEA 11, 1284 SIa)
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of ¥ HF 5T vz %S YA £AHA S5 o9 HIN=2
T8 A

ol BAA Y

ASY 2 AlEFd4Esd 9% 298 Yistnza FA  package?!
SAS program® GLM procedure® ©l§3a] EAMsglon a3t #
o4 HAL AFHY Z$ oF AW (Duncan’s multiple range test) 2
2 a2n AERFATFEE I8 t-teste] Ad A (Steeldt
Torrie, 1980).
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AF 2 W BAgo) bz AHZH FAE, EAYY B S o= g

N

EAEE 2 AYua

A ASEFNN HE AF o 167kg 5YLY AshA) 0F (PF ol
FUP 0WE MY, BAsa $BAS D Ah) AHSo] BE AL At
stzzt Z+zb 1554 wi X3t ch(Fig. 2-2),

of

g, AEAIR € AlRE A
NPABE2E A1E NFALR ()FAE € SAE ALR)E o) &3t A]g7)
U 1Y 23] Fodglen FAPPL2E ofAE AR E 1008 7HA
AL o] F 10UdEd Y E AR ERSAY FAaTI} o] T RE A
¥ FRAHA SAHE ALRE FY3gY (Table 2-1). AARFAFL W8
ArES B SR APE YU AR 1Y §F 4 o)fAE A=
§ L0kge 2 AE F4HAR $HE AR FAANREH F2 10kg FA4F
1909372 v 30¥ A AAIwie 05kgd F7HAIA FALH 19193 ol%
¥H PA® 95 AT. ARALS ) ALl loose bamn FEe) Euuo)
AFAZIFAM Zt A AIRE FAF 39 (ad libitum) 3t A=A
of &Aglel EL UEF (nipple)E 39 AH SFHEZ AF A

o B3 g5

D A%E 2 =48

AT Mg LY doz Ag HAFH FHE ¥ AR 8 7€ §¢
Frtaten, =% NFE2 354 do TEF F ASEAY S8
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Fig. 2-1. AAAA o G
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Fig. 2-2. AN AFHALS
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Table 2-1. Chemical composition of experimental diets’

Weaner Grower Fattening
Item diet diet diet

__________________ AR ——
Dry matter 83.75 8897 89.35
Crude ash 6.88 5.5} 5.42
Crude protein 21.63 16.74 1425
Ether extract 499 343 - 3.07
Crude fiber 5.08 5.16 543

'Mean of triplicate
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oAt e] ditdEES AOAC (1980) Wdl wel BA&on, a9 o
saty H7tE 9ldte) U2 E 71F22 pHE pH meterg ol 43td 534
sdgew, HFA AEE plexiglass® Wol ¢& 7] (Hazet 6110 CT,
Germany)dlA 30N9] t¥oz 383 43y £ HA ¥4 BHF 27
3ol &9 At F9 d€HE g9 BFAYE FEHUT

aga A3 ARE polyethylene bagdll Wol #x Ale] A g4 302
T FIEE F 18TAA 08T PPAAGI FAE A AT FES
Ads . 713 ZF £3%9 2718 A3 127cme] ¥EY Yoz ¢
€9 cutting compression probe& o}&3o ZHHF LI FIo2 Hd
dedl Wad YL Instron Model 1011 (Universal Testing Instrument
Co., USA)Z &A%Y (Wheeler 5, 1997).

£4& Chromameter (CR-200, Minolta Co., Japan)& ©l&-39 T4 @d
A &A4stn CIE L, a, bY] @go2 vehye.

b BAIA 2

AbEzAE 4% 898 Hrhstnz $A package?! SAS program GLM
procedureE ©] &3t Mo M7 Fd4 HAL t-testdl o

&t H71etgcl (Steel®d Torrie, 1930).

o]
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Fig. 2-3. A=) &3
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AT 3. ARAsHA Y AFBdYAA BYE A% JE ZA L ARSI A A

o) At 43

7h A3+

AtgAl gl Mg o (A 1, 2) B AL ErtelM e BRASAe] A £
& ZASt @Al ARFGAAE EgE AN AGudMAe &Y
of A8&n A, B R CAHe AARA AMgFH7HE Aoz 377 A
S48 E Ao

. ZAMGE 9 zAPSY

D. AQzES AFaeliAd H43e A% xzA

ARAED BdE AgBE AAE dYstnar XA 94U 2 BE o)HF
T ¥E 5 Hrlst o dAE YA HRow, = ALY AR
{creep feed)®} ZHE A7] B FA9FE Fo dd 824 ZAE 4A8A
=3

2). olwr el we §4719 dAdd zA

AAHA ALS57Hl M EY 249999 E{HVRE A dE SA%
o2 ¥ AtFuel EALE FrsnA z7)olf (30U BN} P
v, ALY ol FFY & ALRE Table 2-29] A28 4zt =7)o)#
AL 09 B 7R E Z/RAE AR (starter T diet)E 28l 0L A7AAE o)
FAE AFRE SR ey olFo= FAHE ALE (Table 2-1)E S93Y
o 2/ ZRTL olRFEYEH Z7)0HTH TY 4FAN FY MRS
98U ol FAIZ1Y d3 292 SAS programd t-test AW L &Jct
(Steel® Torrie, 1980).
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3). F2 AlzFoqAAd BHE AY 7z

NFEo Ao AABFAANAE 71Fo2 o9 AN AIRSANAE 4
Rtz dAEE A8 R FH AEE ZAEALY £ AT 13 2
o] ZoE 4o ole &Y & UG 2 PEALY s87He
N & ZAsA4
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Table 2-2. Chemical composition of experimental diets'

Diet

Item

Starter I Weaner -

—————————————— (96) ~mrmmmm——
Dry matter 88.65 88.17 -
Crude ash 7.58 545
Crude protein 20.30 2093
Ether extract 755 5.71
Calcium 1.30 112

Phosphorus 0.72 0.66

'Mean of triplicate
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ot NFE}e] BAAY R FAA v

19974 9¢ #A7ZA AAsHA 2E 1F25E Yed HF AE QUFF
o HAE L AT fASS 59 A4S BAIAD =@ AR
A& Bz HEsRon 7el Al ALSErtdMg &3 BFAE
AAY B4 2A=Z ddch a2n ¥z dided AFe AA4HLE EE
dd 2005 729 3M ASEstA doR FAE LA FAE E
Mole 1997d 99 #Ale Agus} E871E (59, 19978 HEsHA
7b&u|, Z1EkAE), Azt Au], ARolzt F9 7let Ad¥E FHZAEE
(%9, 1996)9] 282 & 2AZ Yoy At A4kd] FHE L oid 5%H4
At st A&t Aot

- 130 -

ol
OBt
e
41
HL
i
x
0
oY
gl

OH Ol

(e

8t oiq,

o

N2EX: MHHXS FEXSE EE X SIHLES



3 43 9 o

AT 1 ASY 2 ARIALEY AFETD A5 878 2 SMYA o)
Me g

7t ATE AFEN AR 7€ 2 =AY

D AR dH#H 99 A% 9 Az 878

ATY E4E Hrstna AAE AFAGAN 48 B BE AFo
A FAAY Ao)E RolAe ARAYT F F4E R Y FAFL A YL
B typeo] C typedl Hl3t] ¢ Zeg Ao (P=007), & Al A ¥
T3 19 AR AHZAME C typeol 297 B 2 A typed 3 He
2HE BAY 2R AR 878 AojHE A R B typeol C typedl
vt g4 HAHE Z8E 29Y (Table 3).

2). Ex 44

A&EL A > B > C type £oled (P<0.03), o189 EMAHANE A
% B type°] C typedl Mgt thd 5@ A& 2olr): HPou £
3l Aol UNY (Table 2-3).

2 AEe 2 A5t £2 1A Y types) EF S AHSstn UAU7] o
ol ¥Y 2JAA Hist o) RofA A= RAFAT AV FHo] 2 4bo)
dtx) eme i 45 uidd Tt e AeE AU}

ety AFE AIGA Y ARE S8 £ o dHo2 A 2 B typeol C
typeol ¥lste] fti $F&7le SAYAT AETY HFE D PO (=

AGA)AN ZE 2e)7t Ye Aoz FEXYYT,
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Table 2-3. Effect of animal type on the growth rate and carcass

charactenstics in Korean—native female pig’sl

Animal type
Item SEM? P <
A B C

Performance
Initial body weight (kg) 25.2 235 251 047 NS
Final bodv weight (kg) 63.0 60.7 60.0 0.79 NS
Total gain (kg) 318 372 349 061 007
Daily gain (g) 343.64 338.18 31727 550 007
Total feed intake (kg) 170.5 167.2 1595 1602 NS
Daily feed intake (kg) 1.55 1.52 145 002 NS
Feed / gain 451 4.49 457 004 NS

Carcass characteristics
Carcass weight (kg) 450 428 418 079 NS
Dressing weight (kg) 323 30.4 30.0 057 NS
Carcass % 71.4° 705°  697° 046 005
Lean % 513 50.1 50.0 036 NS

Back fat (mm) 26.8 26.2 280 060 NS

' Number of observation = 20 head / treat
2 SEM : mean of standard error

3 NS : not significant
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Ut AR EdEEE 4F3ES AR 278 R A4

1). A8 A3 942 TAF L Alg 848

A St FAY FAAY AlBAH R 44N E ot Algd
(Table 2-4), & Alg& A FL 150Y3 (60 - 21082 7HA]) F-AT FHA|
of o 165kg BE O A28 2 (P<005), 1¥ BT HAZFL 22 165kg
9% 1.76kge 2 FAE FAAAM < 110g AE O HdHsE Rez gy
o (P<0.05). 283 & MFAME FAI FANZL AT FAAY A&
B foez 4t (P<OOL).

AR 27 & oM FAAHA Aole ALY FAYE 9 (415)3%
€ W7t AF S (422)M 9 viEtd g4 NAdEE FEE B

2). B4 4F

EXGA oM EANF Y AXZAN FAG FAAI FFiAoy
(P<0.05) o1 AZ&3 FEE 2 SAY FA Ao e AHFLel A
A atelz Az FAAHQ Aol A

HA A=A AEFrtdMe Azza Ad2 2oz A Y v
obzl zto] Aol ErlAE A7 wEe Aty AHAl T8 43539
A 52 A% AR AW o 20 - B%E FAE IE2 B2 |
A, v&gAd FEUC AMSER Qo] A F9A] social rankingoll ¥
AHNEE doluad T A4S 71dE 4+ AL B ok 53 A
£ 2AH &) 1F ooy He 4d9] 1 gtk

ety A FoALA oz AIRTHANAE AR Yyt gley, FFTH
o2z Atad Az d8 AdNAed &sAF (60 - T0kg)S BUAE #
23LFE dEA7IcddxE S9Holeln Bes
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Table 2-4. Effect of feeding level on the growth rate and carcass

characteristics in Korean-native male pigs'

Feeding level
Item Effect
Restricted Ad libitum (P<)
Performance
Initial body weight (kg) 8.00%0.81 783+100 NS
Final body weight (kg) 66.67+0.73 7150+037 001
Total gain (kg) 58.67+1.34 63.67+1.34 NS
Daily gain (g) 391.13x891 424 47+ 894 NS
Total feed intake (kg) 247.00+3.49 26450248 005
Daily intake (kg) 1.65*0.02 1.76+0.02 0.05
Feed / gain 4221004 4.15%£0.05 NS
Carcass characteristics
Carcass weight (kg) 46.20+0.83 4974057 005
Dressing weight (kg) 32.85£0.65 3530*x039 006
Carcass % 69.43+0.76 69.57+055 NS
Lean % 49.27%0.77 4937*+035 NS
‘Back fat (mm) 27.33£0.81 2963%141 - NS

! Number of observation = 20 head / treat

> NS : not significant

_154..

NEEXN: MHHXS SENE B L SHASE L0 28 A7, Z

OR
e
4
H
1
x
O
o
gl



A7 2. WEAIFO] ALRAUA DI ZAE, EHLY L S0 0)AE Fg

7h ARAHZS 42 FAF R AR 278

APREZE AMFANYZIRE (75 - 21093) FU¢9 AR AHFE WY B
% (Table 5), A7t F49 Als AAFR FAFL AHY 4159 ZH%7t
Z2} oF 43kg % 55kg AE BRLH (P<O0L),. F 71 $¢ 4P FA
€ WEAE R AFHALS oM 242t 35680 H 397.63go 2 ARHALSAIA A
EXT (PO0D. 1Y BT F7 AR AHAZL LEALT (L54kg)A AL
W ARE (1.86kg)d B¢ B9 HA detdmz4 (P<005) AbR A3
TAFE 1Y A5 &F&0] BEAGA Y $53A (P<O.05).
AAAR = GZALFAl F2 ooy ok F& HFsie Ro] VI
B2H olg o HEAYC) FHE B¥EH E7AE v A
ARt ARSTE AAEL Utk EF AGA Y7 AF O o] n2HYo
1% A&HE2N 2 2EHL AHoATA T YEALTF H$ s
A 222 e R4 FE3I] AYLFE LAY {4 Fd= § 2
€ B3 dAH3e YFL B loose barno] A 9] ARUALSTFo] H)dod ©
37l Bk & 870 =AHAE Aol ol§ 2900l AF AhNALS el v)
o] AAAPNA A= Ef7t UAAUS Aoz wudd,

o

}+4

Y. =4 433 (carcass characteristics)

EAFLE AMUALS S 771 4683kgoe R WHEAIGTF (437%kg) BTk 9
kg AE BALH (P<K0.05) HKFFAME 3344 E 3207kgl 2 ALHAS T
o} 4 137kg (P<0.05)°] o A=At olaig A= =AFH F5FL
B (1) AUAAE B9 FUYD Edwards § (1981)# Prince

(1981)8) B39} Atz 9l
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a2y A &g (% carcass meat)} HEE (% lean meat) WEAYF o
A Egten (P<0.03), & TAY T4 doAM T ALHALE A2 28.08mm
o uldte PRAGFoME 1845mm (P<005)E Hol=24 Cross
(1970)9] ¥ 2 & FaME HHHSZ lean meat TFo] VUL L AAlsg

50789 paneld WPBo2 BFHALE Fato A2 S3AS HYodt 2
27} Table 2-59 et} ot F3F o] A HF7-A 3 (Figure 2-3),

BEA ST 739 very good 329, good 1798 ¥ fair [Ho2 ¥ge By
4.24 point] 2 & JeEbd A ALHALE S 73S (3.36 point)ell BlEte] M
X7 & (P<003) Aoz Jeng,

2). o583y B}

€ AdTFoM SHIE NFH3HAQ olse HItE YA A, pHE $EA
¥ R ALHARR Aol 43 abolglo]l 2t 591 ¥ 58322 uEh (Table
2-6). Laack 5 (1994)& X A9 pH7}l 65 o|4Y @ DFD (dark, firm and
dry) &%0°] 53 pH 53 °l&<= PSE (pale, soft and exudative) €50| €

oa st ol Bekstel ¥ m B AYoldY =M pHE 3 A4
£% &g 2o

2588 gE4d 49e FAE HReBA o FX EL4E GEAol
FohA &

4 8 ARl oldlME WEALA ] 5844%2 AlfAISe A$
A%e 29Y. 2719 27 FE A¥E Uehy
o 2ART W APWAETAA 2zt

(57.84%) 2o 94 2

-

e Hd# (shear force)e cm
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316kg ¥ 3.02kgo2 dett HEAFANA Ta A FLL ¥ o
du $5olM = Adao] A& (tendemess)dl 23 Qag n)xe= RO
2 Hrtatn gle el £S04 AU Adixoez FREI Woix|
T Aoz ¢2A AY (Wheeler &, 1997).

Kauffman & (1994)2 §4& §o 4H& &2 Yehles AL ohz|
% oAt Foj&Fd & 9¥¥E A £ ddn HYed, I= (L
value)7} 58 ©]4¥ W& PSE €%°] S 52 o139 L valueE DFD &%
olgtn ¥F3tn Qo8 (Laack 5, 1994) & AlqeojrMe &4 A3e 7
8 55 - 569 FAE Eeoln o B Efolgtn ¥ &+ Uk 27|y A
A== myoglobino]l 80 - 90% #-$317] &9l myoglobin® #ako) &
£ oA &) SAd zelg AL F U B AFGMNY HUE Y
FA=E FAH Aole UNLY YEAFAGA th L FANE B
=3
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Table 2-5. Effect of indoor and outdoor feeding on growth performance
and carcass characteristics during 75 ~ 210d after birth in

Korean-native male pigsl

Feeding system

[tem Indoor Qutdoor SE P <

Growth performance

Initial body weight (kg) 14.67 13.38 193 NS
Final body weight (kg) 68.35 61.56 2.24 0.01
Total gain (kg) 53.68 4818 1.58 0.01
Average daily gain (g) 397.63 356.89 608 001
Total feed intake (kg) 261.10 207.90 1975 001
Daily feed intake (kg) 1.86 1.54 010 005
Feed / gain 468 4.32 0.21 0.05

Carcass characteristics

Carcass weight (kg) 46.83 43.79 036 005
Dressing weight (kg) 33.44 32.07 010 005
Carcass % 68.52 71.14 057 001
Lean % 4893 52.09 1.31 001
Back fat (mm) 28.08 18.45 228 001

Number of observation = 20
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Table 2-6. Effect of indoor and outdoor feeding on the palatibility, pH,

water holding capacity, shear force and meat color in Korean-native

male pigs
Feeding system
Item Indoor Qutdoor SE P <
Palatibility trait' 3.36 4.24 0.12 0.05
pH 3.83 591 0.10 NS
Water holding 57.84 58.44 0.05 NS
capacity (%)
Shear force (kg/cm®  3.02 3.16 0.09 NS
Meat color
L (brightness)  55.48 56.16 0.16 NS
a (red) 79 81 0.01 NS
b (yellow) 54 57 0.01 NS

Very good = 5, good = 3, fair = 1
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*

AAY A
% % AR AT CIHAE 2 SUE AR ARUHE HEa A
RHE 42w AT, ALRALS S S AR¥E o 6905090 £29 WY
o WEAFFANE o 56130022 yeht AFUARSAlOA e 23%
(129209) BE of 2259009 1Y $% 9579 AE o £29% gGoly
t} (Table 2-7).

weld ®ea AR} wohstdo) AEsEo2 £ o 2500008 BE
o Adsn gonz ARvJF BT $2ALY 247 4UH o)
of golATa ¥ £ Yok 22U FV|HA FRGINE ASFLe Guz
A Ashx €5 Lo FASA IY MFENAS Fo] A§7FL
2 Adsdol WY sHsMol Tomz HY AN FHNF =2
U g YEAIE AYr)Eo] AANE BT Yool Helatn Ywe
o,
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Table 2-7. Comparison of the feed cost between indoor and outdoor

feeding in Korean-native male pigs

[tem Feeding system Difference

Indoor (A) Outdoor (B) (A - B)

Total feed intake (kg) 251.1 2079 432
Kg feed cost (¥/kg) 2750 270.0 5.0
Daily feed intake (kg) 1.86 1.54 0.32
Daily feed cost (¥) 5115 4158 95.7
Total feed cost (W) 69,053 56,133 12,920
- 161 -
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AT 3. AAAA Y ArgHAA S} AR 712 A R AARFAAA

o] At HA

7b AABFAAMAY AXEAY

1). AAxEY At A

AR ZEL JARE dF ERFHo Hold Aoz FFEHJYL

£ A o BAE 7)Y A $3 EUE oH|Z Add AAAE

o] YArEol °F 10%E £#sn UAUeY o7y HE 2Ed2 9 Z2JA

€ 2F 9 EFHA 80 & F AHAELS F 25 - 34%° 23}

Aok A HH MeFoz A4 £ EF EoF1 YR, BIL

7189 94 == i AL Yoz dASE AISHZEZN o) 8

Aol 27 HAbgo] MAHUY.

FqE AN AE9 A AP AAE) AdMe ETEY WXt AFE
2 =3 Y AR (creep feed)E 19 79 03kg AE FFslopzt A4

AZF (08kg °122 FE o|FAF (Skg o)l &3 E Yol E&H
HFEE F4E Eoldst FAd & Felde ZAYE AHE F

2 dgdEd.

to

J.
lo
d

2). olfrd Pl W KA 43AL

"y 2/Y@ oA Z7lolfAlskel &4V 4FEES HWHE FH
(Table 2-8), 71zt 3 FAFL Z7|o)FA7t b4 S FEgE Bo
D2 olFAEY AAHA AAFTFE AHME 35YF oY ZE7|o)F
ot HAF ARIAHAA (Table 2-9)8 E&3td |4, v K= Ao v
g Ao ¥,

Bunch § (1961) ¥ Braude (1967)0l &}3td ol#2tEol F4E (CuSOs)E

rd
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F93e o AFEAFIAL ARLen Cromwell & (1989)F Dove
(1995)= CuS0.8 a2 250ppme] Cud FFa FUL o olfaE9] 4
AEg g4AZAR stded, ol Cuwt &% AHMZY F4edE @
ANA F7 di&oletn t22A (Shurson &, 1990; Yen# Nienbar,
1993) AAHR AN E £7] o}fF Cu §& o822 olgdd AJZE
g Nd¥ £ gleden QAzd.

an ZRFY EE lysine §F S FIUAA FAL @ HF olFAF
ol ZrtHlna4 olFURE dEANZ F Jduke 23T Johnson F (1993)
o 9slo AFHRAon TF Pettigrew (1993)0] w2 1€ BF lkg 3
Aol 2FSE lysine o] 26go] ¥R B2 EfH REJ o
B AGTAAAE GH3e Rol ER7NY AUtz Ad BE HAE
Y AT AdAFe] Za T BAH £48 AAY £ AL Poly T} olFd
He g% A& oFAETE woled 719 F ASE AR A,
Ramirez ¥ (1997)€ insulind} 2& Al T289 $& 2HOR FEUY
2 JuEYo] QEFE viH AAFE YYANY &£ AdD BIadPew,
Brin 5 (198)2 A&WE T3 o 933 £TPez Ay ¢
dzlo) e dx AAol HEHE AF7 kR F224 B insulin F
E7h Az Ftol 7ld@ddE A& AL Ao ded BEE A
g ZA8NA Fra4 Z7tEe Aoz ¢4 A9 (Flowers §, 1989).
ol AFES FUH & W XRAEY o)FYdH S 3BY Uiz JMEE
3 gD o|fF o AlgEeldl B MAHAAHA A7 AT HooF ¥
Zoln £ REQ Ao o]/ F UNEEE Fole A€l Y
glojof & Zojt},
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3). F2 AARFAA A HA
Aefsh Rl o} AR FAMA (Table 2-9)= AFEAMS) Y42 Iz
NEoz A AR AF 1, 29 B 2AsA FojAlre
254 FAAN7), 3T L 3P 9 FRNEL HAHsgon o9
ANERE AN B AP AdsiAe ARIAMNANE MNP
% Aol Aoty wWo AAY FHNLE 71FoE ¥ W HF
60kg L 70kg Z3AFole) =LY 1802 B 2108 £8FE oz
2HEYG ol 71E9 Frt AHe dulstel o 1/HY o4 YEHE &
27t A3 AtE A FME HZFHIE 7l E

d% 2E 280 &Y AR 87EL J1FESS ¥ u 60kgo
1809 &el ANRES AgsIor ¥ Aoz Az oy 2AzE:
Z, WE 60kg A $F AbR AuFH} AR 22 22%g D 55650
Aol 4850l T0kg 3 (28%kg B 722709 £R)Ae| ¥sta 2tz o
75kg ¥ 166009 Hx9 Az mZr 7|dig 7] dEold

=g Az jdoe A% Atge] HAFo) HE PN FAY FAY
A9 AR AR} AR 2782 ANE dEH BUE ¢S 4" Re
2 7ldge dxe) B 15 o4 JSE CALE HaE 4 AL Re
2 Hdgdr

G2ALG o] AAshA ASEAME A ofAZAL QU2 &I
2 oy Aoz $Ex §RPo] z4sd FAEYS ¥ HEA §
% Aoz A% 79 zdd ¥EHE 2AFA $€ HIZ Y
Past Jov, ¢ AA F5do] A WBEAAME 8459 FF
g e ZFseokwt Aol AP AL HE 5 AL Aotk 1
Bl A FEo WEHDEZH 53 MF S0kg A5 E2AM A3 B
29 £78A40lU Abdoz AW €3 L £ BAslE YA £33

o ZFoig Jg vjA £ Jonvz FEY E- AM T& T8 o9 AN

ol
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Table 2-8. Effect of weaning age on the growing response until 120d

after birth in Korean-native pigs'

—_—

tem Early weaning Late weaning Effect
———————————————————— (BW?, kg)--—------———-=mmm
Birth weight 0.88%0.16 091%0.13 NS
40d 4671+0.33 495%027 NS
60d 6.42+0.45 6.0210.71 NS
90d 18.01+3.23 16.81%3.05 NS
120d 29.15%£4.80 27.15£432 NS

Number of observation=148 head/each

BwW : body weight
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Table 2-9. Guidelines for optimum system of intensive feeding during

growing and fattening periods in Korean-native pigs

Item Starter det Weaner Grower Fattening diet

diet diet

Proposed feeding system

Age (d) 10-25 26-40 41-90 91-150 151-180 181-210
Feed intake(kg/d) 0.1-0.3 03-05 05-1 1-2 2-3 2-3
Feed processing' G(C) C (P) G (P) P G G
Predicted value
Feed intake (kg) 3 6 38 0 75 75
Body weight (kg) 4 8 25 45 60 70
Maximum gain(g/d) 150 250 300 350 400 350
Feed / gain 133 160 253 4.29 625 1714

Kg feed cost (W) 83880 36828 29568 25212 22664 221.60

Total feed cost 252 221 1124 2269 1700 1662
(10°%)

' G : ground, C : crumble, P : pellet
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b AmETe) 444 2 A4 vm
D). 444

Table 2-1091A el vle} o] s1RE (Landrace X Yorkshire n3}F)s
Asize) AAEHG BAE A, TE Y AAEGHE ATEA
10592 AWE 8Fo) vstie) Ta @ston AELANE HBES
829% oM 70%2 AAHAAMN @A Rgith 12n TE P gl
MFEe) 2380 vlatal AYYAE 2082 wonzH A o) FaAESo)
N AHEo] 89F AE wolxm Ut

et HAER AE lFAES W A7 AAE Fo YAYHNN A

Eo) AdHoz $43 Aoz el )

2). BAA A

¥ AtRY = JHFEdA 75000900 £85HE whd QWS 62,600
ol 2= Algule] vl ABEL] 7S¢ 724008 A= HAoW
AR Ed e xFus g7t A3 gu AJdH] (7F 2] E@)A
E ¥ 2853 U7 @E o]lE = 6240092 FAHAG. @
A o]lE FEH B F AU AYHANM AFE] v FdiFH
22 224009 Az ¥ Aoz PYrHAY (Table 2-11).

TH 25 woiszte @Y 7HE (199749 9¥ EANE H LI AAHHAL
o 110kg &3 HFe MTFE (ASE€ L NS kgD 712 : 68% E 2,700Q)
dA FF &7t o 202000¥01A QD ¥ R AN = BAF 60 -
T0kgs] 739 A Fo ARl 53 2500004 A==z H <F 50,0009 9
ojddo] o] HAHE AeR FAHUC

wekd A4ke] o] 2409 AEA, JfFEAME 2 79900l 282
A Ao oF 13740099 4250 SAHD 2N MNFE ALZ A4 v &
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o % o 5750099 AuH olgg o IS 4 A= Re2 AAALG.
23 BE §Y A ARASEE 71F02 o]F A W Ao
HE Eolelo] 1,4000009 (243 28000008 3 AlAHH] 1,400,0009)0] %
dul weted AFEAME 10974608 (24U 40602000 P A4
2962,7409)°] SlE2 QA ZE $% eolddNE AAhAe A9t A
Ao YRS E BFEAL AUHoT £olde 302540980 © wA
Aoz RSN,

aoz ARAA YA R AL 2EdA S9 QAH 2ol
Aeg AP HHRE BE £ o]ge NG IUSY &
o2 Ay,

aey Adsix e we) E7te SPHez ud Rol ohYet: HE 2
He o AsHRoT nFYe FA&7 AL A (199%)0] NHE uis
2ol nEA LML ope} Auas} MUY & YEE £9UA B
o7} olFolAoke ¥ Aot 2R FeANFY FUYAL vy BE
ASle w87 EZE  FUE g@ 3 APl 2T7HY, TH 4
ol 4ge uHAE ZES AFBANAE AMAAE ol AL
AE 7)Y & YL A2 AAXEZE oo] H@ Bt B A7} o
sojzol slejetn AZEn,

rlr

o
to %k
M,

P!

<3
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Table 2-10. Comparison of productive performance between improved pig

and KNP
Item Native Improved Difference
pig (A) pig (B) (B - A)
Litter size / sow 8 105 - 25
Decreased rate (95) 30 17.1 129
Average weaned pigs (heads) 56 8.7 31
Productivity of breeding sows 2.0 23 03
Yearly weaned pigs 11.2 20.1 89
Daily gain (g) 3773 640 262.7
Total feed intake (kg) 2295 304 745
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Table 2-11. Comparisons of production cost and profitability between

improved pig and KNP

Item Native Improved Difference

pig (A) pig (B) (B - A)

Production cost (%)

Total feed cost 62,600 74,800 12,200
Livestock & other expenses 50,000 49,500 =500
Sub-total cost 112,600 124,300 11,700
Family labor & capital interest 12,400 23,100 10,700
Byproduct receipts ND' 4,000 4,000
Operating cost 112,600 120,300 7,700
‘Total production cost 125,000 147,400 22,400
Profitability (%) (A - B)
Gross receipts 250,000 202,000 48,000
Income 137,400 79,900 57,500
Net income 125,000 56,800 68,200

''ND : not determined

- 170 -

MNEEX: MehdX RENE B&E 2 SOASE L0 28 23 SAIRENAN /s

"



4 Hg
B AT Al ASSrtiAe) Aguel deist AdgRe 2
2 57k @rel HEY ARFeIAAY 47 D AFBAAA) YL 9
st ANz AFY, ARTAFEYE L WEAYo) HE ABAH DY
Ag, EAGHE 9 $20) nAE e BAHAen o9 ArPdg
R

]

o

ol¥

AT L A%E R AEFGsEY ALED AR 278 € EAYHA o
Ave 9%

b AR BRES AR 278 ¥ =AY

. A2 A% 42 THF 2 AR 4FE

Agd 9% THFIA A227E&E A ¥ B typeol C typeol 43t tpa
F5E AEge 29 9 A8 AT C typeol B ¥ A typeol ¥
w2 B oAt

2). =X 4%

A&&E A > B > C type €020 (P<0.05), 7IEt EMYHANE A
% B type©l C typeol ¥lgtd T4 ¢4 FEE Hoj7lt sixey 4
A Atole YemaH 2 AFTLY HFE YL WP L FEd e)s)
Ae Aoz BAE=HAUY

4. AMEBeEY 4ZER Al 878 € ZANA

D AE MASH 9% 4% 2L AR 278

Ag FoAel st Lalg FAAM 19 o 110g E o 4ARAL
o (P<0.05), ¥& MFAME AT FAAY Ay Foxoz gy

- 171 -

Jin
{0
=
ne
2
3
o
e
ol
o
Ok
e
J
H
kI
x
O
om
il

NEEX: HHHAS SFEX E& L SotA



(P<O0D). AtE 87&L& FAE F94A 4152 e FHA9] 4229 u]5}o

o
-
G4 MAEHE ZEelUc

20, =M A

EAF R ASFAA FAE B9 £ AR (P<O.05), 7IEF EAAG A
dAs Mt ot AReH ZAHezE FAY FAAN &3
= G&ol gaHolAt

AF 2. BEAGo] AARHATTH SAE, EALH L S o= g
7 AR AR 49 SAHF € AR 278

ANARS Ol o) g AR A £33 $ FATAN FEAFTO Mg 2
Z} oF 43kg ¥ 55kg Bten (P<00L), Y47 FMAF (3569g vs 397.6¢g)
1d 59 AHAF (154kg vs 186kg)lME ARHALS S ZH$7t gt
(P<0.05). 221y AR 8F &L WEAIFAY FA4HAG (P<0.05).

U =5 A3

EANF L ALNALS 9] 97 4683kge 2 WEALYT (4379ke) BTk Bk
o (P<0.05), & FANME 3344kg L 3207kgo 2 ALHAMST M 137kg
(P<0.09)0) & A=At 28U A&EH P& L LEAGTAM =t
29 (P0.05), =& TAW FAlol JAoAME ALHALSGAI 9] 28.08mmell ]38
o WrEALGFFolAE 1845mmE YERTE (P<0.05).

£
o
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—
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e
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AMEZAE 20 A BS5HA BH, BEASA 424 pointd] FAE Y
Bl AbARS ] 79 (336 point) MO MEE7F ¥ (P<005) RHeE o
Bttt

2). olsheta Bt

o ¥
9 749 Btk oA 2 AN o)suH Wkl @ Aol U

S AR E ANMALSS) B$ 6905080 228 W] BALGToA
t 56130922 Y ARNARSAIGA o 23% (129209) B 19 §%
%79 A% of 225Utk A BIAGY B4 FAF olgo] B
o,

AT 3. AAHA 9 AlFBAAMA BEE AP 712 A R ARFAAA
o At 43

7h Al oA A At

1. 8 AtrdoqAA e 44

27048 olfAlS} Zz7)o)FAlgke] HAEANMNE 435 o)zt ARy 27
oJfFAIZE AES] MAHA K4, vl g vFAsn RE AYHIYAE
HY Aoz AU,

&
agn AusiAel AEY ARIAAAE AWHUR BNl AHERE
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AdAsRen] 3 £33 L 23YPo2E 60kg ¥ 1800l B} f3
g 2oz AdHAT

v A ERS 444 2 AAN vE

D). A4

SE $% AxFNE AFEC] 9552 AYSe) 850l s T B
AL YEGANHNE 829% 70%2 AMhAo) vlahe] EAl derd A o) f
AES D A BAS Fo AAAAAA HFE] AUHoE S48

o,

2). BAY &4

NEFEAM FF ALEH|9 7]t A4l 22 750008 R 72,4009 °l
d yido] AWEL 42 626008 R 62400€ 22 FHHEZN F A4y
AA Asf=le Fe7t 2240098 B=E @& Aoz HAHAUY I £
T AF 110kg9] MFSol 202,000€°10Q wdo] AARA== FF 250,000
do2 o 5000099 =+de] 9 LAHAUY

ety HSE FF £olde AAAAAN Agsd st FF
57,5009 o ¥gtew], A RE £2 oM E AAANAY B4t
ez 30254099 ol¥o] o wAHE o2 FAHUY. FF AU
2o M9 HALEo] AAE Aoz 7|dEHY RE FF £o9gLe ¥9 Fi}
sejatn dgdrt

S

o
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A2 A= e QA

1L A

ri

golda Ul 71439 $3PAE 715y AYAY, B ¢ A%
gt o lolN Fastn, A% tEe) 4 JEXNE Hata WA
eiel sh&s FEE £ ook

Yo e e EFolds A gAY A, 71FE, A9 873, o
B, AlgBeE e atol, sHEdA AR A35 Al Wl ual
A% WstE sty egt?,

Leman §%¢ sjzlolA goagtxle}l siete 42 opolM AY L
Agst7] 9istel AP go] Pol 57| W&o o]&HA fn YA, AR
AAE 9% & 2oz ojg¥nid Fyolt FYHA YL x7)d @
obd £ qlotn sgich gwrdes YAPL U, S48, ey
2 geEsy 4YaToN 294H 238 2] Adto go) olgd
o,

Mycoplasma’s A=Al HAAPL dole n4gEe 4 §'e =4%
3 FE79 ShRM Mycoplasmad) e YA&H zA4lg sz, 3 §°
& Mycoplasmadl &)@ six HYel dsia] Basigich HASGEL A 23
dA Ages 4 B4 Yehin gL AAHQ A&st 48
oo A, gPgHozE AT LYNLE o83 AaYT} o UL
2 sfAolM EGEFE LYsi] HYYe A7RD, 4 §'e Eus
o ¥xy gzt ozt B

Azlel &g ge Y vZFee) dF L dosle e BHE
7] Agolch 2 592 HA BhdAY A54 vdel diste YAy ¢

ol

s

A

B

of

Ir
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AFEH ATE @ 23 A FEF TN J4E A AIE AF

A 3103 o] u\-)u]—gl_

o]
AL
Yexge A%

sHYYos ¥R Y % Fdol AQe gTAA 3
2 AN F4, A, IHAE R AAFAG Ze BARHE FUA
&,

g s¥e JEYY viusTAE A&sn FWUA AEY & Ye ¢
2 WAHABAEAANYY S o g3t FAEWYL APt HA sw
u}o] 2§ 2 (Parvovirus)= DNAtulolgiAZ HAARes wAsn gon =
WOl ME A&Hoz wAste FEo & NS Yorjs Fyolgh
o] Aol RAYW E Wy FA4YUel 4}, AL, elote] vloBWAT W4
Asg fean

H2 AUt ME AAAS ¢ AFFRY & MRz AdH
2 glol, REA P AP 429 AL Y8 AAHA A F
#3 glch
2 A3 WA Akssln Qs AAsixe Landrace7t ol9Al o
7tg Qotry| st WAy U FAYE vZPE ATEHAR, 5
st AARS SAA sl2e AASNAY FHAN 3L AAso
710l Ueld Aoz A A9} Landraced] AWAE, AE ¥ e
# 7124 ARE 97 s B 478 A=A

olN
k

=g
2.
2
o
9
2. Ar ¢ uy

b, A B

1) 3NEE

rlr
2

FASEL 3 XA AISYn U 20~50kg BEe ¥
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Wi ot Zatoll A 712 AW|HA R LandraceE 422 APstAct
A AR HH
HEAEY 20miE FAZIE ARSSo AdA YA A¥F AL
EDTA®k3)?t #&&=lo} QA& Vacutainer tubedl 3miE &F35t31 E3to
QR g st e, vz AL siliconeo] WEFP Vacutainer tube
of #Fad AALT A F 3000pme2 108¢ FAEFEE ¥l
gae dogierx), gAELR @ €YYt SAsdd

. AYu

1) ¥eisrx AAb

HYF(RBO)F, WYF(WBC)H, ¥HA(HL)H, YTFLAMPCVIN, BT
HY7 SHMCV)S A5HA¥47]Q Coulter counter(Coulter electronic
Al USA )E AL sto 2A&don, 37 HYET Y4LFMCH) 2 A
FHYEF YNAFE(MCHC)E Wintroberd?dl 9jste] AlAtstA.
2) esistn @ YAELA A

2eld ¥4 Ektachem DT I system(Johnson and JohnsonAl,
US.A)E AH8ste] 24543, 83 globulin®e Y¥FTWBN A
albuminZg # oz AN es, A albuminFI A globulinF 2l
A/GHIE ézg—amc}“’.
3) gxs} A4

249 dskE Aty sl 28 AL 56ToIM 3087 ¥ Fs
NAN ALgstgch 283 7l AHEE FLL FeHSA T LA Y
wol ALg3t
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BIEERESEEDETRET
Mycoplasma hyopneumonia®l @ U€ sonicator24 TAAN F
Sephacryl-S-300gel ( Pharmacia)& ol &3t Halg Rez Afatgod,
Enzyme-linked immuno-sorbent assay(ELISA)Z #2314}
(2 AA S
Formalin® 2 2N FHade Agstd Agn SuNgyos
wag,
(3 A9l &4 u
Bordetella bronchiseptioa P4 @ F& uwl¥3 9 formaline 2 B&3A13
FHRAS LS o] AQE SRS Yo 2 EMARY,
(4) A e
Azd $U¢ YTIEFol $aNA Y7838 (Hemagglutination
testHA)E AA13te] EA AL, ol A AYTE ALY
5) A Buulolelx
52328 $98& BRSOl LaNA €783 A%$(Hemagglutination
test: HI)E AAl8te] #4813, old gunia pigd] HEFE A8
4 A 74 2384
AAGA S Bue WAl BEF YL AN ool A
Qon Yulmel Euly A4S FAE FHAGsd o ¥4EDH 2247 A
A zaREYel o8 ANYES Wgstel] ANHR.
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7}, Balskx)
Table 2-1261A BE ups} o] PAxF LBt Ashxle WYto
21.7=139%10%/moln, AYTY FFFE 65510.17%10%4L,

fr

]

W o
)

daA e HAAs 1367+023g/dl, YT LAXE 402108%, HTHY
FELAL 61.7=4.10, HEAYT FMAFL 210+043pg € HTFHET ¥
AAEEE 340T02%2 JElRT. FAbdA 7128 AQAisie] Yy T
HENE 1522076 X 107uol 0D AY T JFAE 6.89+0.16x10%ut, ¥
Ao HFAE 13751036g/dl, HYT SHX= 437+1.0%, HTFHE
T 83 e 6331.2M, HTAYT ML FL 200+05pg E HIAHETF ¥
MA BEE 315205%F ety

BEE AAA g FAleA 712 QAN GHLF, HYTFLE,
FEHY+ 43 HWFAE Landraced] HFARGD Ekow (p<00l), ¥
B3 AAs=ize H2HET 4429 HYFAL Landraced] JFIARTG
AT (p<00D). 232 FAHA 72 AAsAY FIFHIF Y42 F
o PFAE Landraced] FZAX R EAtH(p<005). £ F &3t AAs]
Aol HEFHETF P45 L9 HTFAS Landraced) HFTAERY FoIA
(p<0.05) BAEHo 2 fol4de] 4AHJUY.
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Table 2-12. Comparative obsevatioin on value of hematological findings

between native pigs and Landrace

(Mean=SE)

Natieve pigs Landrace
Item -
(n=18) (n=27)
WBC(10%/u) 21,7%1.39 21.1£0.75
RBC(10%/1£) 6.55+0.17 6.42+0.09
Hb(g/d2) 1367 £0.23+% 11.51+0.17
PCV(%) 40.2%0.8% 35.0+0.5
MCV(f1) 617+ 4. 1%+ 54.1+0.4
MCH(pg) 21.0+0.43%* 17.9%0.1
MCHC(%5) 34.0+0.2% 32.8+0.1

# Statistically difference between native pigs and Landrace by t-test;

*p<0.05

**n<0.01

WBC : white blood cell, RBC : red blood cell, Hb ; hemoglobein, PCV :

packed cell volume, MCV : mean corpuscular volum, MCH : mean corpuscular

hemoglobin, MCHC : mean corpuscular hemoglobin concentration.
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Table 2-13o14 2& vuieh zo] HAsAAFT YEe AWHAY
glucose®l HTFAE 90.9%294mg/d¢o] R, Blood urea nitrogen (BUN)e] A
TX = 877+1.63mg/de, total protein®] FaF = 6.480.48g/de, albuming
PEX) e 42920.57g/de, globuling 2.24+0.66g/d¢el™, A/G ratio® 2.09%
0842 etutel
ag)n AN 7lE2s AANA Y glucosed HTF A= 93.7£9.3mg/dLo)
1, BUNY #HFAE 872=2.13mg/d¢, total protein®] FJIFX = 938=
054g/d?, albumin®] H#XlE 452+089g/dl, globulin®d HTF X+ 490+
0.08g/d¢el 8l A/G ratiot 094100322 et

w2ate stz L FAA |2 AHWHA S Landraces] ¥ Nahe
X g vlis) ¥ 9 glucoset BUNE SAIgtHo2 x99 fFoido 4R
S A2 (p<o0l), WEsE= APH A2 Landraced] A/G ratio® vl £ o
fFo4el AA=EAR(p<0.05). FAAM 712 AAKRA S total proteint
albuminE FAEHo2Z Folye] ARHAUKP<0.05). 223 globulin=
FAGHoRE nx9 Fodol ARHNH(p<0.01).
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Table 2-13. Comnarative observation on value of blood chemistry between native
pigs and Landrace

(Mean=SE)
Item Native pigs Landrace
Glucose (mg/dl) 90,9+ 29,4+ 486+99
(subjects) ! (22) (28)
Blood Urea Nitrogen (mg/dl) 8771163 12.04 1 1.99++
(subjects) i (22) (28)
Total Protein (g/dl) 6.48+£0.48 6.68+0.52
(subjects) (16) (27)
Albumin (g/dl) 4.29£057 4012028
(subjects) (22) (28)
Globulin (g/dl) 2.24*+0.66 2.66+0.53+*
(subjects) (16) 27
A/G ratio 2.09+0.84* 1581034
(subjects) (16) 27

# Statistically difference between native pigs and Landrace by t-test
* p<0.05, ** p<0.0l
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Table 2-14914 B uigh o] FAALAE HAE 2, alkaline
phosphatase(AP)= ¥ &3l= M= olA 2183+9181U/2 & YeElGD,
LDH= 1222.1£1674IC/ ¢, ASTE 360%£2121U/¢, 28> ALTE 593=
168IL/ ¢ 2 JelRtt. FAMAM 7125 Al APe 232723710/ ¢,
LDHE= 1464.3=556IL/ ¢, ASTE 628x491U/¢, I8l ALTE 8l16=
48IC/ ¢ 2 YEEY. o9t #& #£3A = Landrace HAY AFAAE v
matd £ of AP, LDH, AST+: Landrace X1t £ £ & 72y &
AR ofF & FAL(PKOODE YHEIWI, ALTE & FAE 7t

o] FAEH o2 fojidol AA L AR (p<0.05).
e 39 AA

1) shz] vlolzZg}=v} 3

Fig. 2-49l4 Ruisp o] MESE  AdAAX  Mycoplasma
hypneumonia®l W¥ ¥AF &FA7H= 6408 oA, 160MA A 12F
(413%)2 7H¢ B%ew, A4 712 AdsAANM 3 F9 FMY
7be 16081 Aol 2052 7HF BkAIR Landracedl A€ 5120817t =j 9] ¥
A5 ¥AZl FPEAL, 64080 A 0] 9F(30%)01 Ut W E S s

3
29 BMFEL 295F 275(93.1%)7t 160~64080 HA W] F2 B ¥3Y

—

2 Landrace® 305 % 265(86.7%)7} 320~51208) Bl F= £ X%
t}, agn BHE53e AMAHAI FAA 2 AR A7t
ok
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Table 2-14 . Comparative observation on value of blood enzyme between native
pigs and Landrace

{(Mean£SE)
Item Native pigs Landrace
Alkaline phosphatase (IU/L) 218.319] 8%+ 477x373
(subjects) 1) (22)
LDH (IU/L) 1222.1£167.4** 3605x119.6
(subjects) 21) (22)
AST (IU/L) 36.0121.2%% 216+21.07
(subjects) (19) (22)
ALT (IU/L) 59.3+16.8+ 298+10.1
(subjects) (20) (25)

# Statistically difference between native pigs and Landrace by t-test:
* p<0.05, ** p<0.01
LDH : lactic dehydrogenase, AST : aspartate aminotransferase, ALT :

alanine aminotransferase
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2) HAg=

Fig. 2-50l4 &= viet o] WE3E AWAANM  Erysipelothrix

rhusiopathige®) Wit 834 F al7te R5F 4y olsto]UR, FAtAA A}
S AeishA e gAste 329 o)A Landraced] #A7te 25 8

ol4ojo oy, 1681 Ro]l 145(46.7%)2 713 Btk AdA=H AN E

dutol £ FEQl 328} ol4E UYL, LandracedM T 85(26.796) 8 ‘tetR

o WE&e AANR 7L FAbA 7j2e AdsfRR AL Lok

3) shAle Axgee

Fig. 2-6914) RE ule} Zo] wEse AAAANA AFAu Gl dl@
gA7HE 6408 I3t R, 320WAR) 11F(367%)2 7HE BRI, FA
A 712 AdsiAS A7 12808 oldt2 vEbRtA|%, Landraced A=
1280} ol 47tx) 9] & M7tzh vrebyt o], 12808 o)A el 10F(30.3%)=2
713 gskm. FAA vz AAsSAY FAZE FEE AAHR
FA 7t R %A Y, Landraced] $A7F Bohe ol

4) A deHg

Fig. 2-7914 ¥ ute} o] BEste Al &G g
gAzbe 25 100011, FAA 712& A=) AP GAstE 640
uj o]st@ ey, Landracedl A& 128084711 €359 A7brt Jetton,
320807t 105 (34%)E 7+ wo) vebwt.

(3) A BHyvielei2ZgF

Fig. 2-80lA4 Bt uiel o] UEse AANA AN styvie]g2d o
3 FAzbe 2F 108 olstdn, FAlIA Z]2E ANshAlel o &Mt
£ 1024000 °)3td ey}, Landraceoi A= 204801 ol47t2l E4F 9 A7t
7} Vel R, 2048088 o] 4}o) 7¥(233%)2 7+ go) YEiTh
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- Agglutination titer -

3 pasturiug oative pigs(A) B baro-feeding uative pigs(B) Landrece

Fig. 2-4. Titer of Mycoplsma hyopneumonia between native pigs

and Landrace
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b e A o
e watega] 8

14+
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- Sg)Jwes Jo JaQuNN -

24

- Agglutination titer -
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[] pastwiag uative pigs(A) ] baro-feediog native pigs(®) Landrace
and Landrace

Fig. 2-5. Titer of Erysipelothrix rhusiopathiae between native pigs
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- Number of samples -

RBEH: WAHKS AN BE L SOIASH WL 2at 17,

18+

164

N
3

N & L 2
1 1 I 1

40 0 160 320 640
- Agglutination titer -

() pasturiog vative pigs(A) [ baro-foeding uative pigs(8) Landrace

Fig. 2-6. Titer of Bordetella bronchiseptica between native pigs

and Landrace
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- Number of samples -

- Agglitination titer -

] svasturing uative pigs(A) barn-foeding native pgs(B) Landrace

Fig. 2-7. Titer of Japanese encephalitis between native pigs and Landrace
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30~

- Number of samples -

: b ")

i f 2% b :'; L =

O %
0 J LBl 14l Bl B

1260 2560 §120 = 10240 = 20480
- Agglutination titer -

(] vasturing native pigs(A) [ baru-feodiag uative pigs(B) Landrace

Fig. 2-8. Titer of Procine Parvovirus between native pigs and Landrace
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ol A 7| BF> FA

Table 2-15014 & ulg} o] FEate Adsixiet AN 712+
Aushe FFFFgee vmstd £ o, $EE AAHAI HAbAA
712 AdsiRuc Ao W¥okm FAHeZ fFeAdol AAFHUNRD
<0.01).
Azl Al o] BHAANA GeEbd 7AF L asaris suum(BF)o] tlF-Eol
Am, 7] eimeria spinosa(otol vllo} U)ol At
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4 DA

o] 59 shAo] YA BY HYL FFW FEFH £%7
o dg v A7 ERelam sPAR $Pu Ve AlgslE 3
o) Yelatol B AT WA fon B YY) Aol I AF
sttt
2 dFdAM e A W=h X1} Landraced] ¥€Axjel Ao

Friendship $'?, Coles", Jains$' 2 Mitruka 5P wagt Asie] W

)

Sk

A

tlr

ctoje o Tdae FAYY Jains $YL SAAM WL WE
11.0-220% 10012, B 160x107uteletn B8R 3, Mitruka 5™
e A& Ao WYF5 WAL 78-206X107/u0l R, BFAEL 155X
10%uoletn B nstgict,

€ AFeNe S5 A=A WY FFe Hdo] 217z1.39X
10Ym2 Jetd olg a3 nad Ang & £AE Yeyo
U etdls xgste FAAL

2 dFex wEae AdsHAS} Landracezte] HbXE A:sh= 7}
Landrace®t™ £& X2 Uelkz, FA322 940 ARHUE =),
o] $'9¢ HbAE EFL AolE Y2 HANE TEANPLZHN HbA7L &
st Yk B AFdAE AAAE B85S 37 " &5 Fo|
Landrace®t} ®olA X7t F7Hd F U Aoz AZHAR |, ol o
¢ 7= o Beson #o. Tumbleson$'”e A9 glucosed) BF%
Tt 8Sme/deolatn MR R, Kenoko $'9¢ W E 85-150mg/di2 B0
stgch & AFAME WEatE= AAHA S glucosed FFFEE 90.9me/
dt2 Gy A9 wled $X92Y Landracet 486ug/deo]l st 99 A
Fago]l ¥RE XM $e £ veidn HAt S55E9 ol§
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e AT dAP FFE&xe ZHo] HA Yoty ExF UWEA
(tloerance)o] #& RoZ LAWY ojRd Uig AFE Feo2 ¢
stejob & Aol

BUNX e} ¥¢& 800-240mg/deeti Tumbleson ¥ wasige d
& A7 e FEse AANAANA HF 877me/dl2 veRY WHt=
sgou ofF we QY. Y AGHE WHEHE AYshA| s
Landrace®l 4| Tumbleson $'¥o] B¢ 892 047-1199) Myuc} 5
32 Jeldth. EAldlA 7l2% AAH A total protein® T X 7F W23}
€ AMAHAS LandraceBY £ FAE JElRE d, 2 olfe g
2] dAF¢ Jalzdtn At Benjamin'™e A/GHIZE H4d=
albumine] 37t A9t =€9 globulinel Z4ds A/GHIZE F7sl
2FE dAste AAFEAA dHEldtn 3ot ixle] Fqsexe =
At A Kanko'®E six|olA APS J@Ae 100+351U/Loletn B nshgl L,

po S

(o]
A=y

Mitruka $°'¢ FFA& 651U/, e 350-110IU/L}R 2aade o
£ A79A Landrace: °] Y% SUAL, AAHAE o] WA EX
28k 224 Kaneko™e shAjolA APe} 97} 80-2691U/L D ¥ o
Hel Aish e o] YL TP HAUAL

Mitruka §9¢ sixle] LDHe HZFAEe 65 IUL0NZ, Wde
32.0-100IU/Lel 2t B33ttt & AF9AE Landrace: HT 605 IU/L
2 veht o A3t wang gdde TEEY $ERE AAHAE
HFFEA 7 12221 IWULE Yetyd 433 & Aoz Yetge o & A7
AHgR 7)1 A 3| Abo A RrSold e} W E 575-3204IU/LE ekt o]
BoAdels EFHE FAUC. 0Pl FA7t Aoz}t Ue AL AR

sRstg el atel FebRvIvRolgn AZEnh

~XE oW ez
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ASTE o] 93 Mituka S0 B g & d3= Mg,
Mitruka $'9€ szl ALTS @& 276IU/LCIR A= 105-450018
2 B33dD |, Leman V& 15-461U/Lel Wl Attzn st & A
ol Uebhd Landracedid & o] QA7A %9 dstele AX st Alzs)
Ao} £xE o)Eo] Bng Fxutt EA el
Benjamin'"& ALT7} 445 ol ZHAZASA 453dcn Easigd
& U AJUEAANM M. hyopneumoniad] e FHZAE & 2
2 16081 ol4te) Mt YA Aol 705%*n B & AFdA
We2ste AAAA Y Mycoplasma FH7bE 6408 ojst@ 2w, 1608} A
o] 41.3%2 7}% ©9t: Landrace: 640-1280vRe] H7tE 7k o] 63.3%
vebts b @ 572 16081Q0 ol 235%, 640-128080Q1 el 103%2
BUA o4 zte]lE B oy o)A Aole A FH&o] Aduit & F
Aodel wa} o227 gz Aztdd

SUEdA HEY At JFPog WYo] H3 FA BFZFo] ©
o E@ 184Y ol4e] SAE o Aol vz Ao YA 1 ol
o A E BFELZ Ho| $HE F&d dE HAE TAANTE B4t
2", Swawada $2& €95 ASNAL FASA 5Y0 A G
o 10~15¢0 Hn2 1 FA7tst 16690 ostelN ECFo| FHheol @
A 328 o]t o Wejpe] Artm ¥adch 4 §'e £FHA
o) ¥4z SUE9) P A F3} 40 Ro] 345%, 8¥7 245%,
16817} 195% 2 32u)7} 94%2 wnssch B AFeME Landracet: 8
w22 velhdz] AzbstodA 16Uzt 467%2 7HE Bol uUstA 9 A7
AP Baste 23 o2 FAE JYEUAG $SIHE AAHAAAE
st7k7t BF 4u) o]t 2 UElGA PojFHol gltte 8-16HiY FFEde
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|

bjAx) Rk olPe Bo: REBaE AUNA ESUSe) Ui 2
Asoiglx gAY Bde] Y= Ao2 AR Foz F © AT
¥ majojch,

Sixe) Asdude Hxe) 30 5F21ARY s uFHete) wA
42 fustel dmolgollt ¥EYE Yosle FWeT AL L X
ol olgrgol koo, AR SN Be HHE Yosl:
Wolt¥, o Awe dusty] Ystd TEAHM WAL Sosa B}
AEoz olgsl #SA, 24 T 1-2¢ oW $4% WAL AEA F
Qatojol vk 2 S0 SaAUTAA 2AY 14 HRS5H AMeIN 2
Ay x9S vdo) BASRAG MRt £ ATFNA AAsHA 7}
Landrace B0t 91&4 u]gol tg SA7b7t dto

U2 MY RNA virus® WEFEo) 7hE7 Aol FEAsA 79
AA BRARY BYWos B2, JEE YA SdolNdd U 2E
Yo} BB gz wustelda FeEe AW BAY) S
N Az g, JUAZEY f43) A4 R BYE A FE ¥
M ge PaiE Yosle Ao,

A sMe seueid ASHR At HAE BNl L virusHH
G4ge 7lAdn YusgE o, ¥ AFNNE Landracet E& $AY
718 dErl A $P¢) und D A8 Adolu $EaE AAAA
o gadsts 104 o2 Ut e £WE BT ol B AdE
2ats AdHAZE 9] T 7R Ae] Yol Bago) YEA B &
o e Aoz F2NU %oz o A7 HAn AT

oF

ot
)
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e

Tl A AEE R Ade AU A, FAsEA, Qa4 &

497t E Landracest vjasty Q% 234 453 2L FET LU0
7t W& Al WYy, AYFy, Y44LF, HEFEHA, T

NYF 4 UTH 7 Y44F 2L FTHYT AL FEY HEA
£ 2tz 21.7=139%x10%, 655+0.17x10%uL, 1367+0.23g/d¢, 40.2%
0.8%, 61.7=4.11], 21.0=0.43pg, 232 34.0+0.2%°] U ct.

Wese Ay 44, HYT LA, FAHETEH L HIAH
YrgaLrze JFAE Landraced] FFART ¥ (p<00l), HF
HAYFFEAaL %‘E?—] HBIFAE Landraced] HTA Lo}t =4} (p<0.05).

w23 Az glucose, Blood urea nitrogen (BUN), total

O

protein, albumin, globul-in ¥ A/G ratiod] Mo+ 2z 909+29.4mg/
d¢, 8.77+1.63mg/d¢, 6.48+0.48g/de, 4.29+057g/de, 2.24+0.66g/d¢, 18]
2 2.09=0.84°]ict.

w23t Adsh =9 glucose®t BUNS H#F A= Landrace}d ¥| w3t
o ¥ of FATHSZ FeAdol AAHUR(P<OOL), globulind A/G
ratio® 94 o] AA S AHp<0.05).

o} wr235= Aeisi X9 Alkaline phosphatase, LDH, AST ¥ ALTS H&

e},

RN=EXM : MHHH X2

SENE BEE Y st

A= 242 2183918 1U/L, 1222.1£1674IU/L, 36.0+21.21U/L % 59.3%
16.81U/L o] AT,

w25t Al A9 Alkaline phosphatase, LDHS} ASTSe BT A&
Landrace®] HA BT EURN(Pp<O0l), ALTE FAGHoZ {4
A& = AH(p<0.05).

w23l Aleisiz e Mycoplasma Hyopneumonia®l tidt 3 a7t
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E 640u1 olstolUm, 160uidRe] 7HF Btk ©l FHE Landrace
5120uf 8o} @& Fx| Ao

of, ¥23t= ANAshR o) Ervsipelothrix rhusiopathiged]l 3 3 371
t 4u) o] &A% Landracew 8% o|4elth

o, W&3= AN Bordetella bronchisepticadl @ ¥ #ilste
640 ©]3t 9 =2 Landracet 1,280l o]/37tz| 9] &A71& el

Al w28 AN =) Japanese encephalitis virusell tid ¥R aste
108 o}dtg1 o} Landracet 1,28087kA] ytEbyteh,

of, w23tz AAAA 9 Parvovirusell i €A AM7t= 10w ol L
Y Landrace= 20,4808} ©}437t2 JEl%tt,

b 57kA) Adel tid ¥y a7k Landrace?t 7HY =3k3, FAldlA
Nas Az € G AUsia) o2 Jep.

ah, &3 AU FAAM 712 AR RY A HEEE H*
o
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