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

http://www.angrin.tlri.gov.tw/english/index_pig.htm
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Pig Web

Landrace Taoyuan

Berkshire

Meishing

Mitsae

Yorkshire

Duroc

Hampshire

Lanyu

Lee-Sung TLRI Black

LY

LYD Hog

•Spotty Lanyu
•White Lanyu
(Binlang)

Inbreeding

Pig Breeds
in Taiwan

K Black
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Birth 
recording

Trait performance test 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 gain

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

Basic Pedigree
Growth Performance (GP)
Reproductive Performance (RP)
Superb GP  
Superb RP
Plum Blossom Award
Genotype ─

Hal-1843(CRC)
ESR
HFABP
IGF2in7
IGF2in3
PRLR
XY-markers

Test Station
(7.5 months 
old)─

Duroc
Landrace
Yorkshire

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

Pedigree Registration: NAIF
Performance Test Station: Hsinhua (Farm should have at least 30 registered sows of one breed.)
Genotyping: TLRI, NPUST (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

5

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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Off-age (day of age) to 110 Kg body weight at Hsinhua 
Station for growth performance test 
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Growth performance and auction price grouped by off-age 
(days old) at Hsinhua Station



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
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Pork belly is popular in Asian cuisine!
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Belly

Belly

Color
Firmness/
Wetness Marbling (IMF)

PSE

RSE

RFN

DFD

Pork marbling is gene expression!

(Hal-1843 Test)

(HFABP 
genotyping)
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LL0
LL1
LL2
HL3
HL4
HL5
HH6

AA
AB
BB

aa Aa AA
HH HH6 HL5 HL4 dd

HL5 HL4 HL3 Dd
HL4 HL3 LL2 DD

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

hh HL4 HL3 LL2 dd
HL3 LL2 LL1 Dd
LL2 LL1 LL0 DD

• H, a and d allele from three loci 
of heart fatty acid-binding 
protein (HFABP) gene are 
favorable alleles to fat marbling.

• Marker group of LL, HL or HH is 
based upon favorable allele 
counts: 
0~2 for lower quality (LL) 
3~5 for average quality (HL)
6    for higher quality (HH)

12

• Meat quality (intramuscular fat or marbling)
of pork is related to meat eating quality.

• Fat marbling is designed as the percentage 
of intramuscular fat.



Breeding on Heart Fatty Acid-Binding Protein (H-FABP) Gene 
for Improvement of Pork Quality 

Code (genotype)
HH6 (HHaadd)

HL5 (Hhaadd)

HL5 (HHaAdd)

HL3 (HhaAdD)

LL0 (hhAADD)

DNA
typing

HH

Hh

hh

aa

aA

AA

dd

dD

DD

HL5 (HHaadD)  
HHaaDD, HHAAdd, HHaAdD

HL4 HhaadD, HhaAdd
hhaadd

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

Haplotype

Haplotype
x
HL3
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HH6 Genotype frequency of HFABP gene in Duroc pigs
at GGP+GP breeding farms
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Boar Gilt

HH6 Genotype frequency of HFABP gene in Duroc pigs
at Hsinhua Station

Test-class Year
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Landrace Yorkshire Duroc

Phenotypic trends of average daily gain for off-test 
boars from test station in Taiwan (1994~2014 born)

Av
er

ag
e 

da
ily

 g
ai

n 
(k

g)

Hal-1843
ESR

IGF2

PRLR 

16

XY 
Marker

HFABP



Phenotypic trends of backfat thickness at 110 kg for off-
test boars from test station in Taiwan (1994~2014 born)
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XY 
MarkerPRLR 

HFABP

Hal-1843
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Landrace Yorkshire Duroc

Phenotypic trends of feed efficiency (feed/gain) for off-
test boars from test station in Taiwan (1994~2014 born)
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XY 
Marker
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增肌
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種豬進口

出生年 Birth Year

Genotyped breeding pigs(%)

PSS
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IGF23
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Elite 
Boar
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PP Genotype frequency of PRLR gene in Duroc pigs
at GGP+GP breeding farms
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Genomic Breeding
基因選種
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Elite 
Animal優

質豬

DNA barcoding for pigs
Hal-1843 gene for stress (AB), ESR gene for prolificacy
(MN) and 16,613bp mtDNA for maternal origin,
especially on D-loop region (1,175bp) of 29 SNPs and
UTRn (tacacgtgcg 10bp)17~27 in various breeds of pigs.

CRC+ESR+18SNP+UTR+11SNP
mtDNA D-Loop

A0021-02 Lanyu AAMNcaattgctcgtttctcag24tgctcgaaacc
T0596-01 Taoyuan AAMMcaattgcttgttttccag24tgctcgaaact
L0074-10 Landrace AAMNttgccattcaccctccaa27tgcttaaaatt
Y0150-03 Yorkshire AAMNcaattgcctgttttccag25tccccgaaacc
D0167-05 Duroc AANNttgccattcaccctccaa26tgcttaaaatc 23

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

• Growth performance test 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 
& Vision
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