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Pork belly is popular in Asian cuisinene!
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Lean meat is gene expression!
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Pork k qualityy is s s genee expression
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Pig BreedsPig Breeds
in Taiwan
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Trait Measurements of Purebred Pigs in Taiwan

(201212 ) (201414 ) 201(2 12 )
Rules of Breeding Pig Registration in Taiwan (2012 version) 

201(2 14 )
Guidelines of Pig Performance Testing in Taiwan (2014 versrsion) 7

http://///www.angrin.tlri.gov.tww/pig_all.htm

http://///www.angrin.tlri.gov.tww/english/index_pig.htm

8

Pig Web



Phenotype

Environment

Genotypic value

G=BV+GCV

Black box of

Genes

Major genes, QTL
Genomic Selection, MAS

molecular       genetics

P=G+E
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Remarks for Genomic Breeding/MAS

DNA information can help pig industry to fix a specific 
desirable major mutation, such as the normal    
Halothane or PSS allele. 

Molecular information can increase phenotypic
selection accuracy and response.

The successful breeding program via genomic 
information mainly depends on the fragment size 
of DNA information, accurate and reliable 
pedigree recording system of breeding stocks, 
and the integrating efficiency among them.

New genomic information is expanding and become    
more promising for further application. 
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Animal Industry Act yy t Article 17

The competent authority may y dispatchh inspector to The competent au
examine or test the breeding flock,

tchh nspector to in
, breeding stock, examine or test he breeding flock,th , breeding stock,

facilities, pedigree registry and related records of breeders, facilities, pedigree registry and related records of breeders, 
and the breeders shall not evade, interfere with or object to and the
such 

e breeders sthe
h h examination

hall s
nn or 

not evhall
r r testing

vaev
gg.

Breeding flock or breeding stock found to have contracted Breeding flock or breeding
notified disease or have 

g stock found to haveing
ee hereditary disease

e contracted ve
ee during the notified disease or havee ereditary diseash

aforesaid examination or testing shall be 
see during the deas

ee banned from aforesaid ex
breeding

xamination or testing shall bee anned frombd ex
gg. The aforesaid inspectors shall present their breedingg The aforesaid inspectors shall pre. T

identification when carrying out their duty.

Regulation for Genomic Breeding of Farm Animalsomic Breedin
in Taiwan
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Birth Birth 
recording

Trait performance test Pedigree Pedigree
registration

Auction

Mating date of 
female
(NS/AI)
Farrowing date 
of sows
(F/AF)
Birth pedigree:

Sire
Dam
Sire of Sire
Dam of Sire
Sire of Dam
Dam of Dam

Pigs born (male/female)
Teat number (left/right)
Birth weight
3-week body weight
5-month body weight
Day of age at 110(100) kg BW (male/female)
Back fat thickness at 110(100) kg BW (M/F)
40~110 (100) kg body weight (male/female) ─

Average daily gaing y g

Feed efficiency (FE)
Body conformation evaluation
Conformation trait (length, width, height, depth)
Semen quality (sperm counts, normality)

Basic Pedigree
Growth Performance (GP)
Reproductive Performance (RP)
Superb GP  
Superb RP
Plum Blossom Awardu osso
Genotype ─yp

Hal
yp
aa -
p

all-1843(CRC)
ESR
HFABP
IGF2in7
IGF2in3
PRLR
XYYY-YYYYYY-YYYYYYY markers

Test Station (7.5 
months old)─

Duroc
Landrace
Yorkshire

FFASI (8~10 
months old) ─
Duroc
Landrace
Yorkshire
Berkshire

Pedigree Registration: NAIF
Performance Test Station: Hsinhua (Farm should have at least 30 registered sows of one breed.)
Genotyping: TLRI, NPTU (Prof. HL Chang), NAIF
Conformation Evaluation: YY Sung, LC Hsia, RC Weng, YY Lai, PH Wang
Selection Index: TLRI (MC Wu and YC Huang)

Technology Chain for Breeding Pig Industry

12



Pig Breeding Database of Taiwan g
www.angrin.tlri.gov.tw

AIDD-D-COAAIDDD OCC
TLRITLRI
NAIFNAIF
FFASIFFASI
NPTUNPTU
ATIT

Goal:Goal:
Feed efficiency (Feed/Gain) of growing boars from 40 to Feed efficiency (Feed/GFeed effic
110 kg of body weightg
FE=3.1777 in

body weig
nnnn 1975 

ghtweig
55 and upgraded too FE=E=2.08 8 innn 2005,

projected to
n 19751 5 nd upgan
tott FE=1.80 0 0 in

gpg
n 2015

Fortune D0634-11
(FE=1.95) 2005/3/13

Zhunan Station
D boar, The Best

Hsinhua Station
D boar, The Best

Hsinhua Station
D gilt, The Best

Huei Huang D0329-05
(FE=1.90) 2003/8/26

Shun An D0785-01
(FE=1.51) 2004/6/29

Major breed:d: Duroc
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Application of Selection Index for Landrace, 
Yorkshire and Duroc Breeds of Pig

1975 1980       I = 250 + 110 ADG – 50 FE – 19.7 BF

1981 1991       I = 100 +  60 ADG – 40 FE – 45 BF
33%    :    40%    :    27%

1992 2004
(L, Y)  I  = 100 + 130 ADG – 40 FE – 40 BF

66%    :    18%    :    16%

2005 Present     
L, Y I = 100 + 140 ADG – 60 FE – 30 BF

42%     :    43% :   15%
D       I = 100 + 120 ADG – 55 FE – 50 BF

40% :   40% :    20%

( 66% : 18% : 16% )
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Favorable genotype Chr. Start year

Hal-1843     AA 6 1996

ESR            MM + MN 1 2001

HFABP       HH6 + HL5 6 2002

IGF27         FF 2 2005

IGF23         QQ 2 2005

PRLR         PP+LP 16 2008

XY-marker Sw1325 XY 2012

Marker Genotype Screened by Pig 
Industry in Taiwan

15 Birth Year

PSS

ESR

HFABP

IGF27

IGF23

PRLR
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aa AAa AA
HH HH6 HL5 HL4 dd

HL5 HL4 HL3 DDDd
HL4 HL3 LL2 DD

Hh HL5 HL4 HL3 dd
HL4 HL3 LL2 DDDd
HL3 LL2 LL1 DD

Hh HL4 HL3 LL2 dd
HL3 LL2 LL1 DDDd
LL2 LL1 LL0 DD

•• HHHH, , aa and d dd allele from three loci HHHH
of 

aaaaandd dd aaaaallele f, aaaaa
ffffff heart fatty acid

f
dddd-

m threeomro
dddd--binding off heeear

protein
fafatty aciddd bbbbindingrt

nnnn (HFABP) gene are prrotteinnnn ((HHFFAFFFABP) gene are
favorable alleles to fat marbling.ffffffafaaaaff

•
aavorable alleles to fafat marbling.fafa

•• Marker group of LL, HL or HH iis MMarkeeer group of LL, HL or HH
based upon favorable allele bbased upo
counts: coun
0~2 

s:nts
22 for lower quality ((LLL) 0 2

3~5
foofoor lower quality (L2 f

5555 for average quality (
L)
(((((HLLLLL)3 5

6    
fofor average qualit55 ff
for higher quality (

((Hty (
((((HH

L)HHHL
HHHH)
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•• Meat qualityy (intramuscular fat or marbling)MMMMeat qualityy (intramuscular fafat or marblin
of pork is related to meat eating quality.oooooooooo

•
of pork is reo

•• Fat marbling
ated to meat eating quality.yyela

gggg is designed as the percentage FFat marblingg isss design
of intramuscular fat.

Breeding on Heart Fatty Acidid-d Binding Protein (HH-H FABP) Gene Heart Fatty Aciidd- indinBiB
for Improvement of

ng Protein (HHH-ndin
ff Pork Quality 

Code e (genotype)
HH6 (HHaadd)

HL5 (Hhaadd)

HL5 (HHaAdd)

HL3 (HhaAdD)

LL0 (hhAADD)

DNADNA
typing

HH

Hh

hh

aa

aA

AA

dd

dD

DD

HL5 (HHaadD)  
HHaaaaDD, D, HHHAAAAddddd, d, HHaHaAAdAddD

HL4 44 HHhHhaadadD, ,D, HHhHhahaaAAAdd44 HH
hh

aaadD, D, HHHHhaaa
hhhhhaadd

HHaADD, HHAAdD
HL3 HhaaDD, HhAAdd

hhaadD, hhaAdd

aa aA AA

HH HH6
HL5
HL4

HL5
HL4
HL3

HL4
HL3
LL2

dd
dD
DD

Hh HL5
HL4
HL3

HL4
HL3
LL2

HL3
LL2
LL1

dd
dD
DD

hh HL4
HL3
LL2

HL3
LL2
LL1

LL2
LL1
LL0

dd
dD
DD

x HH6 100%  HH6)
x HH6 50%  HH6, 50%  HL5

x HL5 25%  HH6
50%  HL5
25%  HL4

x HL3
25%  HH6
50%  HL3
25%  LL0

H
a
d

h
A
D

h
a
d

H
A
D

25%  HL4
50%  HL3
25%  LL2

L4

h
Haplotype

h H
Haplotype

x
HL3
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HH66 Genotype frequency of HFABP gene in Duroc pigs

Testst-t-class Year
19 Birth Year of Duroc Boar

ADG: average daily gain (Kg/Day)

BF: back fat thickness at 110Kg BW (cm)

FE: feed efficiency (Feed/Gain)

Growth Performance of Taiwan Duroc Boars at ZN and HH Station
(Test Duration: 40~110 Kg of BW)

No test at ZN Station

2015/09/24 by Ming-Che WU 20



Genomic BreedingGenomic Breeding
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André Eggen, Animal Frontiers January 2012, Vol. 2, No. 1: 11~15.

DNA barcodingg for pigs
Hala -l-18433 genee forr stresss (AB),, ESR
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mtDNpbp
pp region

DN
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N
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matem
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gppp

00011 bp)p))1717~7~~27

(((

77 in
p)p( ,,

n various
))
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CRC+ESR+1818SNPP+P+UTRR+1111SNP
mtDNA DDDD-DD-Loop

A002121-1-02 Lanyu

p
AAMNcaattgctcgtttctcag24tgctcgaaacc

T059696996-
y

666-01 Taoyuan
AAMNcaattgctcg

AAMMcaattgct
ctcg
ctctt

tttctgctcg
ttttgttt

tttct
tttttc

ag24tgctcgaaacctcatct
cctctccag24tgctcgaaac

acc
acact

L00747474-
y

44-10 Landrace 
AAMMca
AAMN

aattgcMca
NNttgccat

gcctt
atatttc

ttttttct tgtgtt
cctctcaccctc

cc agca
tctct ca

g24ag
aacacaa

4tg24
aaaa27

ctcgatgc4t
772727tgct

tcga
ctctta

aaaaga
aatataaaa

aac
aaaaat
act
aattt

Y015050500-00-03 Yorkshire
AAMNA N gccatt at
AAMNcaattgc

atttc
gcgccct

cctcaccca
ttctctctgttt

cct
tttttc

aacccattc
cctcttccag

aaa22
agaag25

7227
552525t
77tg
555ttc

tg
ttccc

cgcgg
ccccccccc

aa aaaaaatttattcct
ccccccccgaaacc

D01676767-77-05 Duroc
AAMNca
AANN

aattgNca
NNttgccat

ggcc
ataattc

tttttttcttgtcct
cctcttcaccctc

ccca
tctctcca

gaaa
aacacacaa

5g22
aaaa26

ccc5ttcccc555
66626226tgct

cccgc
ctctc ta

aaccgaagcg
aatatataaaa

caacc
aaaatc 23

• Marker-assisted selection rests on a wide 
base of pedigree registration.

• Growth Performance Test & Quality Pork 
Evaluation of progeny pigs is served as 
genetic evaluation of breeding stocks in 
Taiwan.

• Taiwan www.angrin.tlri.gov.tw web-
networking system is for pig breeders to 
view the profile of economic traits of 
breeding stocks on-line.

Conclusion 

• Marker-assisted sele

& Vision
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