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EVALUATION OF GENETIC TRENDS AND PARAMETERS FOR LITTERING
PERFORMANCES IN GROWTH SELECTION-BASED HERD AFTER 16 YEARS

H. L. Chang, Y. Y. Lai and M. C. Wu
Taiwan Livestock Research Institute, Council of Agriculture

Record of littering performance data on 891 Landrace, 500 Yorkshire and 586 Duroc pigs in
Taiwan Livestock Research Institute between 1982 and 1998 were used. A total of 6593
litters from 1977 sows born between 1981 and 1997 were analyzed. Traits were litter size
at birth (LS) and born alive (LSA) as well as litter size at 3 weeks of age (LS3). Mixed
linear model via REML for multiple trait analysis was employed for estimation of
variance-covariance components. Model for individual genetic evaluations included breed,
parity, birth and farrowing seasons of sows as fixed effects, and additive genetic
effects, common litter effects and error as random effects. Estimates of heritability
from additive genetic variances for LS, LSA and LS3 were 0.091, 0.099 and 0.095. The
corresponding estimates for common litter effect were 0.047, 0.033 and 0.024,
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respectively. Genetic correlation estimates were larger than 0.85 among traits considered
(0.863 ~ 0.938). LS, LSA and LS3 differed among breeds and parities (PO 0.001).
Significant seasonal effects were also found in LSA and LS3. Sows born or farrowing in
cool season produced larger LSA and LS3 than those in hot season (PO 0.05 and PO 0.001,
respectively). However, both estimates of phenotypic and genetic trends for traits
considered were negative (-0.083 ~ -0.031 and -0.132 ~ -0.049 piglets/litter/year).
Yorkhsire sows showed the largest yearly phenotypic decrease (-0.132
piglets/litter/year). Similar trend was also observed in genetic evaluation among sow
breeds except LS3. Furthermore, genetic trends accounted for 59.6 ~ 75.5%, 46.4 ~ 62.9%
and 59.7 ~ 85.7% of phenotypic trends in Landrace, Yorkshire and Duroc breeds,
respectively.

Key Words: Swine breeding stock, Genetic trend, Genetic parameter, Littering performance.
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GENETIC AND PHENOTYPIC CORRELATION AMONG ULTRASOUND
AND CARCASS MEASUREMENTS IN GROWING PIGS

Y. Y. Lai, H. L. Chang, C. T. Liu, S. C. Lee and M. C. Wu
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Taiwan Livestock Research Institute, Council of Agriculture

Aloka Model SSD-500 B-mode real-time ultrasound scanner was used to scan growing pigs at
4.0, 4.5 and 5.0 months of age. Ultrasound measurements of loin muscle area at the tenth
rib and 1/2 point overlying fat were taken for genetic parameter estimation and
correlation analysis. 150 off-tested pigs near 110 O live weight were also randomly
sampled to evaluate the genetic and phenotypic correlation for measurements taken before
(live weight, ultrasound measurements of backfat and loin muscle area at the tenth rib)
and after (carcass weight, carcass length, average backfat thickness, backfat thickness
of the last rib, loin muscle area at the tenth rib, dressing percentage and lean
percentage) slaughtered. Mixed linear model via REML for multiple trait analysis was used
to estimate variance components. Model used included breed, sex, birth parity and birth
season as fixed effects, additive genetic effects, common litter effects and error as
random effects. Results showed that estimates of phenotypic variance for ultrasound
measurements were increased as age increased. Larger common litter effects than additive
genetic ones were observed in most of traits except in ultrasound backfat at 4.5 and 5.0
months of age, and weight at 5.0 months of age. Furthermore, additive genetic and common
litter effects accounted for more than 50% of phenotypic variance for traits considered
in this study. Positive genetic correlation were found between measurements taken before
and after slaughter (rGO 0.233 ~ 0.8430 P 0.05) and similar trend was also obtained in
Pearson correlation coefficients of phenotype except the one between backfat taken before
slaughtered and loin muscle area of carcass (rPO -0.184). However, the estimates of
correlation were smaller in phenotype than in genotype (rGO 0.515 ~ 0.843 vs. rP0.443 ~
0.622).

Key Words: Pigs, Genetic correlation, Ultrasound measurement, Carcass trait.
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DEVELOPMENT OF PROLIFIC LINE IN SWINE 1. LITTERING
TRAITS OF MEISHAN CROSSING WITH DUROC

S. C. Chang, Y. F. Huang, F. C. Lee, H. N. Twu, F. N. Chen, S. C. Lee, N. T. Yen, M. C.
Wu and H. L. Chang

Taiwan Livestock Research Institute, Council of Agriculture

Sow productivity is a major component of the production efficiency in pig industry.
Litter size at birth and pre-weaning survival rate are the major component traits.
However, these traits are difficult to improve through selection due to their low
heritabilities. Crossbreeding could be another way to increase sow productivity by taking
advantage of high prolificacy in some native Chinese breeds such as Meishan. The purpose
of this study was to evaluate the littering performances of Meishan(M), Duroc(D) and
reciprocal crosses(MD and DM defined as M sows sired by D boars and D sows sired by M
boars, respectively) for the reference of the outstanding reproductive breeds selection
in Taiwan. A total of 36 boars(including 12 M and 24 D breeds, respectively) and 95
sows(including 53 M and 42 D breeds, respectively) were used to produce 122 litters(95
and 27 litters produced at first and second parities, respectively) during 1997 and 1999.
The data included 18, 14, 50 and 40 litters of M, D, MD and DM, respectively. Traits
evaluated were litter size at birth(LS), born alive(LSA), at three weeks of age(LS3) and
at weaned (LSW), litter weight born alive(LTRWT), average piglet weight at birth(WT0), at
three weeks of age(WT3) and at weaned(WWT), piglet survival at birth(SURV1O LSA/LS) and
at three weeks of age(SURV2[ LSA/LS3). Results showed that sow breed effects was
significant for littering traits considered and M sows had larger LS, LSA, LS3 and LSW
than D females (P

Key Words: Meishan pigs, Duroc pigs, Reciprocal crosses, Littering performances.
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DEVELOPMENT OF PROLIFIC LINE IN SWINE 11. GROWTH
TRAITS OF (MEISHAN X DUROC) PIGS

H. J. Huang, Y. F. Huang, H. N. Twu, F. N. Chen, S. C. Lee, D. Y. Lin, M. C. Wu and H. L.
Chang

Taiwan Livestock Research Institute, Council of Agriculture

The objective of this study was to investigate the growth performances of Meishan (M),
Duroc (D) and their reciprocal crosses for the reference of potential new strain
exploration in Taiwan. Tested herd included growing pigs of M (60 boars and 64 gilts), D
(27 boars and 25 gilts), MD defined as the progeny of M sows sired by D boars (165 boars
and 197 gilts), and DM defined as the progeny of D sows sired by M boars (97 boars and
112 gilts). A total of 349 boars and 398 gilts were evaluated during 70 an 210 days of
age. Traits analyzed were body weights at 70 (W70), 90 (wW90), 120 (W120), 150 (W150), 180
(W180) and 210 (W210) days of age, and averaged backfat thickness at 150 (BF150), 180
(BF180) and 210 (BF210) days of age which were measured at 5 cm from dorsal line of the
fifth and last ribs as well as the last lumbar. Boars were tested individually and thus
the corresponding feed efficiency during testing period was also evaluated. However,
tested gilt were group housed without feed consumed information. Result indicated that
breed effects was significant for body weights considered in this study (P0.05).

Key Words: Meishan pigs, Duroc pigs, Reciprocal crosses, Growth performances.

ooooo-0o0boomIioobgoon

00000-000000TMO00000
O00(@) 000 000(@) 000(@) 000() 000 (2)
(LODO0000D000 (OO00O0000000O00On

gooobodmiobobooboobgoobobooboobooboobooboobooobon
goboobgoobobooobooboobooboobooboobobobobooboobooboo
googosgbooboobooLwrosbLiigizoogoooogpesoboooooboowoon
gocsibooobobobooboobooboobobooboobobobobooboobooo
goooboobobooobooboobooboobooboobobobobooboobooo

https://agrkb.angrin.tlri.gov.tw 2025/2/16 19:30:12 / Page 5


https://agrkb.angrin.tlri.gov.tw
mailto:angrin@mail.tlri.gov.tw

OooOobogoobgsbs-PAGED OO O0ODOO0DOODOODODO0ODODODDODOODbDOODbDODO
ggooboobooooooobobbooooobobooooobobobooooobbobooooonoo
00023.2022.6 kDOODOOOOOODODOODOOODODODOOOODOODOOODODOOODOOOP
goooboooboomibobboboobgooong

O

POLYMORPHIC EXPRESSION OF MYOFILAMENT PROTEIN TROPONIN 1 IN
THE PECTORALIS MAJOR MUSCLE OF DOMESTIC CHICKENS

K-S Goh(1), Y. M. Liou(l), H. L. Chang(2), H. C. Chung(2), D. Y. Lin(2) and M. C. Wu(2)

(DNational Chung-Hsing University (2)Taiwan Livestock Research Institute, Council of
Agriculture

Troponin 1 (Tnl) is a regulatory protein of myofilament protein. Tnl regulates the
contractile activities of muscle and stabilizes the structure of myofilaments. The aim of
this study was to investigate if strain-dependent differences of muscle protein
expression exist in skeletal muscle of various domestic chickens. Taiwan country chicken
inbred lines (L12, L7, L11 and L9), and their hybrid (PS) as well as Silkie-Country
hybrids (CW and CB) provided from Taiwan livestock Research Institute (TLRI) were used
along with several commercial strains of colored chickens. The Pectoralis Major muscle
taken from experimental animals were prepared for chemically skinned muscle fibers in
which membranous structures of muscle fibers were removed. This treatment of skinning
would decrease the proteinase activity and prevent proteolysis of muscle proteins. SDS
polyacrylamide gel electrophoresis in combination with immuno-blotting method was used to
identify specific myofilament proteins in muscle fibers. Results obtained showed that two
different molecular size (MW: Heavy/23.2 kD and Light/22.6 kD) of Troponin I (Tnl)
expressed in the Pectoralis Major of all chickens from TLRI. However, the expressed
ratios of these two Tnl isozymes are different in muscle fibers of different strains. The
expression of the heavy Tnl isozyme in muscle fibers is greater for the strains L12
(71.7%), L7 (60.3%), L11 (81.1%) and L9 (68.7%) than for strains PS (26.6%), CW (40%) and
CB (57.1%). Interestingly, only one band of high molecular weight of Tnl (23.2 kD) was
found in other originated chickens. Thus, polymorphic expression of myofilament proteins
in chicken muscles could be strain-specific, and that might provide a means for further
characterizing muscle differences between a variety of domestic chickens.

Key Words: Troponin I (Tnl), Polymorphic expression, Taiwan country chicken.
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SELECT POPULATION REPRESENTATIVES BY MINIMIZING THE SUMMATION
OR CLUSTERING THE ADDITIVE RELATIONSHIP COEFFICIENTS

Y. C. Huang, D. Y. Lin, and H. L. Chang
Taiwan Livestock Research Institute, Council of Agriculture

In order to keep the population genetic variation, two methods are proposed to select
representative breeding stocks in this study. Method 1, distance matrix D=(1-A), where
element dij=(1-aij), a function of additive relationship coefficient, aij , is used as
distance between two individuals. With linkage methods can cluster animals into n groups,
where n is the upper limit of number of selected animals. Each cluster chooses an animal
to form the representative set. Method Il is to minimize the summation of the additive
relationship coefficients of the selected animals. C(N, n) combination sets need be
computed for the minimization, and N is the number of candidates. In each set, there is
0.5n(n-1) elements from the lower triangular of matrix A for summation. Individuals in
the set with minimum a.. , summation all lower triangular elements, will be the selected
representatives. In method 1, the main puzzle is how to choose representative for each
cluster, and dilemma of the method Il is the minimization might not be unique. Although
biotechnology such as blood typing or DNA finger prints data can be used to select
representatives, the puzzle of method 1 existed also and need cost for sampling and lab
works. Comparing with the molecular methods, the methods proposed in this study are less
expensive.

Key Words: Additive relationship coefficient, Cluster, Distance.
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LOW INCIDENCE OF DEFICIENCY OF CITRULLINEMIA
CARRIERS AMONG DAIRY CATTLE OF TAIWAN

Y. C. Huang, D. Y. Lin, J. C. Chen, S. C. Wu, T. W. Yang, H. L. Chang,
T. F. Shiao, H. C. Liu, C. Y. Tseng , C. L. Chang and M. C. Wu

Taiwan Livestock Research Institute, Council of Agriculture

Bovine citrullinemia is an autosomal recessive disorder in Holstein cattle that results
in calf mortality. Affected calves are unable to get rid of ammonia and display
neurological symptoms that become progressively worse, leading to death within one week
of birth. For understanding the defect gene frequency of Taiwan Dairy cattle, a total of
1690 samples, Holstein cows and young bulls from different herds, were sampled and tested
for genotypes of citrullinemia. With a mutation-specific assay of leukocyte DNA, one
heterozygote cow was detected among all samples tested, corresponding to an incidence of
0.06%. With evidence of less than .1%(1/1690=0.06%) carrier, citrullinemia, a serious
genetic defect of Holsteins in Australia, is not a significant genetic disease in Taiwan.

Key Words: Taiwan, Holstein, Citrullinemia.
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DEVELOPMENT OF INTERNET-BASED GENETIC DATABASE FOR
TAIWAN BULLS AND IMPORTED FROZEN SEMEN

Y. C. Huang, S. J. Tsai, S. C. Lee, H. L. Chang, T. F. Shiao, C. L. Chang and M. C. Wu
Taiwan Livestock Research Institute, Council of Agriculture

Based on imported semen database updated by TLRI, Hsinchu Branch Institute, since 1975,
an internet bull genetic database was established. Genetic test data from TLRI Al bull
station, and pedigree with genetic test data from Holstein associations of different
countries were merged and cumulated. Microsoft 1E5.0 was the default browser for
developing the Active Server Pages (ASP) and PC based Microsoft SQL Server 7.0 was used
for data table creation. With Microsoft NT 4.0 and VB Script under Microsoft Internet
Information Server V4.0 environment, remote dairy farmers can choose registration number,
NAAB code, semen code or short name to search pedigree and genetic test data.

Key words: Database, Bull, World Wide Web.
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INFLUENCE OF SOWS’ OSTEOPONTIN ALLELES TO THEIR LITTER PERFORMANCE
R. B. Liaw, H. L. Chang, Y. Y. Lai, C. T. Liu and M. C. Wu

Taiwan Livestock Research Institute, Council of Agriculture

A total of 180 parous sows were genotyped with osteopontin (OPN) microsatellite marker by
PCR. The OPN allele was defined as consisting of different number of [TG] dinucleotide
repeats in the promoter region of OPN gene. In this study, nine alleles were found and
making up 28 genotypes. There were different alleles distributed among four swine breeds.
In 51 Landrace pigs, four alleles including [TG]13, [TG]14, [TG]19 and [TG]21 were found
and making up nine genotypes. In 54 Yorkshire pigs, six alleles including [TG]8, [TG]14,
[TG]21, [TG]23, [TG]24 and [TG]26 were found and making up 20 genotypes. In 25 Duroc
pigs, four alleles including [TG]14, [TG]21, [TG]23 and [TG]24 were found and making up
six genotypes. In 50 Berkshire pigs, five alleles including [TG]8, [TG]13, [TG]23, [TG]24
and [TG]25 were found and making up eight genotypes. When we further analyzed the litter
performance of sows with different OPN alleles, the results indicated that the number of
alive piglets born from Yorkshire sows with [TG]14 allele were significantly more than
those without such an allele(8.41+ 0.74 vs.7.25+ 0.36, P[0 0.0257). For Duroc sows, the
survival rate of piglet born from sows with [TG]21 or [TG]24 allele was significantly
higher than those without [TG]21 or [TG]24 allele(85.8%+ 4.6 vs. 74.3% 4.2%, PO 0.0196;
87.9+ 4.9 vs. 72.1+ 4.0%, PO 0.0019). But for Berkshire sows, the number of alive piglets
born from sows with [TG]13 allele were significantly less than those without [TG]13
allele(6.10+ 1.00 vs. 7.20+ 0.80, P 0.0495).

Key Words: Osteopontin, Allele, Litter performance.
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SEQUENCE ANALYSIS OF D-LOOP REGION IN THE
MITOCHONDRIAL DNA OF PIGS

N. T. Yen(1,2) and M. C. Huang(l)

(DNational Chung-Hsing University (2)Taiwan Livestock Research Institute, Council of
Agriculture

The entire mitochondrial DNA (mtDNA) displacement loops (D-loops) of Landrace and Meishan
have been sequenced, and the divergences of specific D-loop region among Landrace, Large
White, and Meishan have been compared. The results hinted that D-loop polymorphism and/or
sequence diversity is potential for molecular analysis of cytoplasmic genetic in pigs. A
pair of primer was designed for the amplification by PCR to generate a 392 bp fragment of
the D-loop region from the template DNA of pure pig breeds. These 392 bp PCR products
were verified by their sequences. The results showed that there were 16 site
substitutions in the 392 bp fragment of D-loop region. Thirteen nucleotide variations
were transition. The average sequence diversities of D-loop region of the
European-American and Asian breed pigs were 0.63%+ 0.59% and 0.51+ 0.27%, respectively.
The average sequence diversity of D-loop region between the European-American breed and
Asian breed pigs was 1.31+ 0.59%. It showed that the sequence diversity of D-loop region
is useful for evolution analysis of cytoplasmic genetic in pigs.

Key Words : Pig, mtDNA, Sequencing.
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GROWTH TRAITS OF (TAIWAN NATIVE CHICKEN INBRED
LINES X SILKIER CHICKEN)

H. C. Chung, H. L. Chang, M. C. Wu and H. C. Huang
Taiwan Livestock Research Institute, Council of Agriculture

Taiwan native chicken and Silkier chicken are famous local chicken in Taiwan and Mainland
China, respectively. The latter is also famous for it medical usage and known as one of
the fancy breeds. The objective of this study was to asses the growth traits of F1,
Taiwan native chicken TLRI inbred lines X Silkier chicken. Samples of 5 cocks of Taiwan
native chicken TLRI inbred line (C), 11 and 10 hens of black (B) and white (W) Silkier
chicken, respectively, were used as sire and dam to produce F1 hybrid progeny via
artificial insemination. A total of 126 fertilized eggs from B hens sired by C cocks (CB)
were collected and hatched with fertilization rate and hatchability being 89.7% and
87.6%, respectively. The corresponding fertilization rate and hatchability were 80.2% and
82.7% for 101 fertilized eggs from W hens sired by C cocks (CW) contemporaneously. Body
weights at 18 weeks of age for male and female in CB hybrid were 1574.7+ 33.4 (N=43) and
1158.5+ 34.0 (N=42) gm with 11.66+ 0.08 and 9.68+ 0.08 cm in shank length, respectively.
There were (1458.9+ 49.0 gm and 11.20+ 0.11 cm, N=20) and (1113.0+ 39.2 gm and 9.60+ 0.09
cm, N=31) for the male and female birds of CW in corresponding traits. Furthermore, Both
weight and shank length at 18 weeks of age in CB hybrids were significantly larger than
those in CW hybrids (1366.6+ 23.8 vs. 1285.9+ 31.4 gm, P

Key Words: Taiwan native chicken, Silkier chicken, Growth traits, Shank length.
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PREDICTION OF BREEDING VALUES FOR REGISTERED STOCKS IN
TAIWAN LANDRACE, YORKSHIRE AND DUROC PIGS

S. C. Lee(1), H. L. Chang(1), M. C. Wu(1), Y. C. Huang(1), Y. Y. Lai(l), H. C. Wang(2)
and Y. Y. Sung(3)

(DTaiwan Livestock Research Institute, Council of Agriculture
(2)National Animal Industry Foundation (3)National Taiwan University

There were 112,000 litters produced during April 1989 and January 2000 from 33,931
registered sows in Taiwan Swine Herdbook used in the study, including 56,687, 20,947 and
34,366 litters from 17,127 Landrace, 6,287 Yorkshire and 10,517 Duroc sows, respectively.
Litter size born alive was the reproductive trait considered. Genetic evaluation model
included breed, season and year of sow at birth, season and year as well as parity of sow
at farrowing as fixed effects, age in days at farrowing and its quadratic as covariates,
additive genetic effects and error as random effects. There were two classes in sows”
birth and farrowing seasons, hot and cool seasons. The former was defined as from April
to October and the latter was for the rest months of the year. Parity of sows at
farrowing was also classified as two levels, first parity and parous sows. Estimates of
heritability from additive genetic variances via REML for the trait evaluated was 0.237,
which was then implemented in the animal mixed linear model to estimate and test the
corresponding fixed effects (BLUE) and to predict the random additive genetic values of
animals (BLUP). Parous sows produced 0.79+ 0.02 piglets more than those of first parity
sows (Phttp://www.angrin.tlri.gov.tw/) available for selection purpose.

Key Words: Breeding value, BLUP, Registered pigs.
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