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GENETIC DIVERSITY ANALYSIS OF WHITE TAIWAN WATER BUFFALO HERD IN LRI-COA BY
MICROSATELLITE MARKERS

O

D.Y. Lin(1), S. J. Tzeng(2), P. H. Chuang(l), Y. Y. Lai(1l), A. K. Su(l) and M. C. Wu(l)

(DLivestock Research Institute (LRI), Council of Agriculture (2)Chung Hwa University of
Medical Technology

]

To study the genetic diversity of white water buffalo population in Taiwan Water Buffalo
conservation herd of Hualien Animal Propagation Station of LRI. A set of 12
microsatellite markers recommended for water buffalo in FAO' s DADIS MoDAD programme were
utilized to analyze all 9 animals to generate genotype data. Except CSSM045 and CSSM070,
all the microsatellites were polymorphic with average allelic number 2.7, ranged from 1
to 4 alleles per locus. There were 32 alleles detected in total. The observed
heterozygosity of the population ranged from 0 to 0.778, and the average of observed
heterozygosity was 0.389. The expected heterozygosity ranged from O to 0.699, and the
average of expected heterozygosity was 0.483. The estimated polymorphic information
content (PIC) ranged from 0 to 0.611, and the average of PIC was 0.404. In 12 markers,
five markers were highly informative with PIC more than 0.5 and two markers, CSSM045 and
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CSSM070, had only one allele detected. Therefore, geneticist should be aware of the
genetic diversity of white water buffalo herd.

]

Key Words: Genetic diversity, Microsatellite marker, White Taiwan Water Buffalo
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IMPROVEMENT OF EGG PRODUCTION PERFORMANCE IN KAISHING GUIDING NATIVE CHICKEN

O

D. Y. Lin(1), S. J. Tzeng(2), Y. Y. Lai(1), S. L. Liu(l) and M. C. Wu(l)

(1) Livestock Research Institute, Council of Agriculture (2) Chung Hwa University of
Medical Technology

O

To improve the egg production performance of red feathered chickens in Kai Shing Trading
Co., Ltd., and then to establish Kaishing Guiding Native Chicken line. Six rooster and 72
hens from original red feathered chicken flock were selected as selection flock. The
selection standards of candidate breeders were in addition to PD negative, skin color
score and body weight. And Hens were selected with not only their own but also dam"s egg
production performance. Roosters were selected with their own sperm quality and their
dam"s egg production performance. To analyze egg production performance of those hens
from six generations, there were significant differences in the age at first egg(AFE) and
egg number up to 40 weeks of age (EN40) were detected among the generations (P O

Key Words: Egg production performance, Kaishing Guiding Native Chicken, Selection
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ANALYSIS OF GENOTYPE IN MUCOPOLYSACCHARIDOSIS AND PQU1f1l WITH GROWTH PERFORMANCE OF
NUBIAN GOAT

]

N. T. Yen(l), J. C. Chen(1), P. Y. Chen(2), S. Y. Wu(l), D. Y. Lin(1), Y. Y. Lai(1), C.
H. Chen(1), H. L. Chang(2), H. P. Chu(l) and M. C. Wu(l)

(1) Livestock Research Institute, Council of Agriculture, Executive Yuan (2) Department
of Animal Science, National Pingtung University of Science and Technology

The aim of this study was to apply the genotypes of Mucopolysaccharidosis (G6S) and
pituitary transcription factor (POU1fl) genes to evaluate its relationship with growth
performance of 65 (14 male, 49 female) Nubian goat. The growth performance included body
weight at birth, and body weight, body length, withers height, and chest girth at
3-month-age, 6-month-age and 12-month-age, respectively. The average daily gain (ADG)
between at birth and vary age periods was also calculated. The preliminary results, there
were no significant difference between two G6S genotypes, normal type AA and heterozygous
type AB at all growth traits of Nubian goat from the data adjusted with sex factor. If we
considered the genotype of POULfl in female Nubian goat, individuals with genotype POU1f1
CT were significant higher than with POU1fl CC in the following traits: body length at
3-month-age, body weigh at 6-month-age, withers height at 6-month-age, and ADG from birth
to 6-month-age, respectively. But the body length at 3-month-age of individuals with
genotype G6S AB, POU1fl CC was significant higher than with genotype G6S AA, POUl1F1 CC.
There was no significant difference between individual with G6S AB, POU1F1 CC and with
G6S AA, POULfl CT at all growth traits of Nubian goat. POUlfl and G6S genotypes affected
growth traits of female Nubian goats. The results are potentially useful in rapid growth
selection program for Nubian goat farmer in the future.

O

Key Words: Growth performance, Genotype, Nubian goat
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IMPROVEMENT OF BRACHISPINA SYNDROME GENOTYPING METHOD FOR DAIRY COWS

[l

R. B. Liaw, J. C. Chen and M. C. Wu

Livestock Research Institute, Council of Agriculture, Executive Yuan

O

Bovine brachyspina syndrome (BS) is a recessive genetic defect first observed in Denmark
in 2006. The syndrome is caused by a 3.3-kb DNA deletion in the bovine Fanconi anemia
complementation group I (FANCI) gene on bovine chromosome 21. The preliminary genotyping
method in our lab was modified according to the reference published by Fang et al.
(2013). However, the result was not good enough to identify BS genotypes clearly. We
developed a new method using multiplex PCR. A new primer was designed in the 3.3-kb
deleted DNA fragment. By our new genotyping method, the normal genotype will have a clear
DNA band at roughly 1 kb. The carriers will have two clear DNA bands at roughly 0.4 and 1
kb. Overall, the new method is 1 hour quicker in genotyping than the one proposed by Fang
et al. (2013). Moreover, the method was verified by sequencing the DNA bands recoverd
from the target bands on the gel, and it is a better genotyping method than that previous
one.

0

Key Words: Brachyspina syndrome, Genotyping method, FANCI gene
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REPRODUCTIVITY EVALUATION OF TEN TONS COW AND THEIR BREEDING SCHEME

O

M. C. Wu(l), H. L. Lin(1), Y. Y. Lai(1), Y. S. Jea(l), S. J. Lee(1), J. Y. Chen(l), E. M.
Shy(1), I. H. Hwang(1), Q. Q. Fang(2), J. L. Ding(2), W. L. Chou(3), C. H. Chen(3) and C.
S. Wang(3)

(DLivestock Research Institute, Council of Agriculture, Executive Yuan, (2)Dairy
Association of ROC, (3)Animal Industry Division, Council of Agriculture, Executive Yuan
O

Ten Tons Cow is designated as milk yield of 305-2X-ME greater than 10,000kg for hot and
humid environment in Taiwan. For breeding scheme of dairy cattle, selection on milk yield
and quality associated with reproductive performance is essential to the hot and humid
weather. A total of 7,207 Ten Tons Cow was recorded from year 2001 to October of 2015.
Among of them, there are 1,102 head with maternal pedigree in upward three or more
generation. To improve the reproduction ability of those of Ten Tons Cow, an evaluation
was performed with the application of the guidelines of cow performance evaluation with
“ Production, Type, Cell count, Longevity, Calving, Fertility, Workability” from
InterBull of International Committee of Animal Recording (ICAR). After the evaluation on
longevity, calving and fertility for pedigreed cows, there were 381 cows (381/1102=35%)
to have longevity and calving records. There were 232 higher reproductive cows
(232/381=61%) with at least of three parities. In the records by the tested year, there
was only one higher reproductive Ten Tons Cow in 2002, more than 10 cows in 2008, more
than 30 cows in 2012, and 77 cows in 2015. Those of 77 higher reproductive cows were
raised in 28 farms located in seven counties. Results indicated that the reproduction
ability of Ten Tons Cow could be selected generationally on their longevity, calving and
fertility performance.

O

Key Words: Dairy cattle, Reproduction ability, Selection
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EVALUATION ON REPRODUCTIVE PERFORMANCE OF THE CROSSBRED OFFSPRING PRODUCED BY MATING
BOARS OF LRI DUROC WITH DIFFERENT BLACK SOWS

O

C. H. Chen(1), Y. S. Cheng(2), N. T. Yen(1), C. H. Wang(l), Y. S. Cheng(l) and M. C.
Wu(1)

(1) Livestock Research Institute, Council of Agriculture, Executive Yuan (2) Han Pao
Tseng Feng Pig Farm

O

In this study, the R4 and R5 generations of LRI Duroc boar (R) were mated with sows of
KHAPS black pig (K) and hybrid black pig (B), and the reproductive traits of their
crossbred offspring (5 KR and 10 BR sows) were recorded. These reproductive traits
includes litter size at birth, piglet born alive, survival rate at birth, body weight
(BW) at birth, BW at 21 days of age, and survival rate at 21 days of age. The results
showed that litter size at birth, piglet born alive, and survival rate at birth were,
respectively, 11.00 £+ 4.69, 9.75 + 5.19 and 88.64% in KR sows; 10.30 + 3.83, 9.40

+ 2.99, and 91.26% in BR sows. The body weight (BW) at birth, BW at 21 days of age, and
survival rate at 21 days of age were, respectively, 1.66 + 0.29, 8.04 £+ 1.04, and
92.03% in KR sows; and 1.83 £+ 0.21 kg, 8.92 +1.47 kg, and 94.68% in BR sows. From above
results, it demonstrated that the litter size at birth, piglet born alive of KR sows were
more than those of BR sows, but body weight (BW) at birth, BW at 21 days of age of KR
sows were lower than the BR sows.

]

Key Words: Black pig, LRI Duroc pig, Reproductive performance
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EVALUATION ON CARCASS TRAITS OF THE CROSSBRED OFFSPRING PRODUCED BY MATING BOARS OF LRI
DUROC WITH VARIOUS BLACK SOWS

O

C. H. Chen(1), Y. S. Cheng(2), N. T. Yen(1), W. S. Chen(1), C. H. Wang(l) and M. C. Wu(l)

(1) Livestock Research Institute, Council of Agriculture, Executive Yuan (2) Han Pao
Tseng Feng Pig Farm

O

This study was carried out under industry-academic cooperation, and its purpose was to
evaluate which crossbred offspring (KR or BR) with the best combination in carcass traits
following mating boars of LRI Duroc (R) with sows of KHAPS black pig (K) or hybrid black
pig (B). Here, total of 48 offspring were sacrificed to collect carcass traits in KR (13
barrows and 11 gilts) and BR (13 barrows and 11 gilts). The carcass traits of barrows and
gilts were calculated separately in both hybrids. The carcass length, muscle color score,
marbling score and pork tenderloin either in barrows or gilts of BR were better than
those of KR (P 0.05). Taken together, we found that the offspring BR had better carcass
performance such as carcass length and muscular color score which were accomplished by
the breeding method used in this study.

O

Key Words: Black pig, Carcass traits, LRI Duroc pig
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ANALYSIS OF ALLELIC VARIANTS FOR CHROMOSOME X AND Y-LINKED GENETIC MARKERS FROM PUREBRED
PIGS UNDER GROWTH PERFORMANCE TEST

]

M. L. Chen(1), M. C. Wu(l), R. B. Liao(1), Y. Y. Lai(l), N. T. Yen(1), T. Y. Kuo(l), H.
L. Tsai(1), H. R. Lin(2), H. L. Wang(2), C. H. Lin(2), P. M. Chen(3) and C. H. Chen(3)

(1) Livestock Research Institute, Council of Agriculture, (2)Swine Growth Performance
Test Station, National Animal Industry Foundation, (3)Animal Industry Division, Council
of Agriculture

O

Duroc (D), Yorkshire (Y) and Landrace (L) pigs at 70 days of age were tested for growth
performance at Hsinhua Station. The off-tested age was on the weight of 110kg (100kg for
gilt) or by 160+7 days of age. A total of 4,026 pig blood samples was collected during
the sum of 36 classes from class 201101 to class 201505, in which were 2,113 D boars, 180
D gilts, 974 L boars, 290 L gilts, 384 Y boars and 85 Y gilts. Genetic markers on
chromosome X located from 1.1 to 128.4cM and on chromosome Y located from 4.7 to 57.8cM
were 14 loci in the sequence of SWR17, SW1325, SW1411, Sw2156, SW980, Sw2470, SW1522,
SW1426, SY11, S0117, SW1943, SN218, SW2059 and SW2588. Allelic variants for those 14
genetic markers were detected in all breed and gender as counts of 8, 19, 7, 14, 9, 7, 7,
6, 10, 11, 6, 12, 9 and 16 variants, respectively. The variation of DNA fragment size of
14 genetic markers were 142~160, 115~165, 51~89, 155~185, 114~130, 160~172, 124~168,
90~100, 161~189, 157~187, 101~113, 81~111, 172~200 and 100~166bp, respectively. Analysis
on SW1325 to have 19 variants in various breed and gender by using a higher frequency of
allelic genotype, there were 151+12 and 151+0 genotypes in D boars, 151+12 and 151+4
genotypes in D gilts, 155+2 and 157+0 genotypes in L boars, 155+2 and 155+0 genotypes in
L gilts, 153+2 and 155+0 genotypes in Y boars, 155+0 and 153+2 genotypes in Y gilts.
Major allelic variants of SW1325 regardless of gender were 151, 155 and 163bp in D, 155
and 157bp in L, and 153 and 155bp in Y, respectively. Utilization of allelic variants of
14 genetic markers on sexual chromosome as gene barcodes for various selection lines
within breed, it could be beneficial to establish genomic databank on gene-linked
economic trait for selection of pig breeds in Taiwan.
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STUDY ON THE CORRELATION OF RANKS AMONG TEST INDEX, BODY TYPE AND HOOF EVALUATION UNDER

SWINE PUREBREED GROWTH PERFORMANCE TEST

O

N. T. Yen(1), M. C. Wu(l), H. L. Tsai(l),Y. Y. Lai(1l), T. Y. Kuo(1l), C. H. Chen(1), , H.
R. Lin(2), H. L. Wang(2), M. S. Shueh(2), C. H. Lin(2), P. M. Chen(3), C. S. Wang(3) and
1. H. Hwang(1)

(DLivestock Research Institute, Council of Agriculture (2) Swine Growth Performance Test
Station, National Animal Industry Foundation (3) Animal Industry Division, Council of
Agriculture

]

The purpose of this study was to examine the relationship of ranks among test index, body
type, and hoof evaluation under swine purebred growth performance test. This study used
254 purebred swine with rank of hoof evaluation, which came from the Central Performance
Test Station of National Animal Industry Foundation, the period was from March 23, 2011
to October 23, 2015. We evaluated body type from those purebred swine with test index up
100, then by sub-species and gender, if body evaluation has selected two (or more)
purebred swine, to do hoof evaluation. Evaluation and review body type and hooves were by
different personnel group. We divided the ranking of each item into three grades. The
analysis tool was the Chi-Squared Test and Simple Correlation Test. The results were as
follows: (1) According to Chi-Squared Test analysis , we rejected the hypothesis that the
rank are independent among test index, body type, and hoof evaluation, As rank, the
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Cramer®s V test values of X2 between test index and body type, test index and hoof
evaluation and body type and hoof evaluation were 0.57,0.66 and 0.63, respectively. There
was moderate high association between the three items. (2) The correlation of ranks
between test index and body type, between test index and hoof evaluation and between body
type and hoof evaluation were 0.40,0.46 and 0.37, respectively.

O

Key Words: Breeding pigs, Correlation test, Rank
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EVALUATING GENETIC DIVERSITY OF LRI DUROC PIGS BY MICROSATELLITE MARKERS

0

C. H. Chen, J. C. Chen, C. H. Wang , Y. S. Cheng, M. C. Wu and R. B. Liaw

Livestock Research Institute, Council of Agriculture, Executive Yuan

]

A total of 15 microsatellite markers, 13 markers recommended by FAO and 2 markers ( OPN
and KS148) related to the litter performance of Duroc, were used to evaluate the genetic
diversity of 48 LRI Duroc pigs. The results indicated that only one marker showed no
polymorphism and the other 14 markers showed polymorphisms. Based on the polymorphism
features, 9 markers with high polymorphism information contents (PICs), 5 markers with
moderate PICs, and the other one with low PIC have been identified. The values of total
allele number, observed heterozygosity (Ho), expected heterozygosity (He), and
polymorphism information content ranged from 1- 12, 0— 0.787, 0— 0.875, and 0- 0.752,
respectively. The average values of allele number, Ho, He, and PIC were 4.7, 0.566,
0.537, and 0.508, respectively. Overall, the LRI Duroc pig population has high genetic
diversity, but the maintenance of genetic diversity of this pig population should be
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concerned.
]
Key Words: Genetic diversity, LRI Duroc pig, Microsatellite marker
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