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Foreword
The Livestock Research Institute (LRI), Council of Agriculture, Executive
Yuan is the unique official livestock research and development center in Taiwan.
In the Year 2012 and 2013, a total of 200 research projects have been conducted.
The LRI has made remarkable progress through these projects. The results of
research and development are classified into five fields, i.e. animal breeding and
genetics, animal nutrition, animal physiology, processing of animal products,
livestock management and forage crops. Achievements of our research have
been published and listed in the published papers. In addition, various activities
such as scientists sent abroad, training classes and seminars and symposia in the
past two years are also included in this booklet. This booklet is the summary
results of the efforts completed in 2012 and 2013. This publication is dedicated
to the support and hard work done by all the colleagues of our institute. We
would highly appreciate your comments and suggestions.

Ing-Haur Hwang, Ph. D.
Director
Livestock Research Institute
Council of Agriculture
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Research and Development
Animal Breeding and Genetics
Evaluating genetic diversity of registered breeding pigs by microsatellite
markers
The genetic diversity protection of
domesticated animals is one of the important
targets of Aichi Biodiversity Targets adopted
by the Tenth Meeting of the Conference of
the Parties (COP10) to the Convention on
Biological Diversity. A total of 240 pigs
including 90 Landrace pigs, 60 Yorkshire pigs
and 90 Duroc pigs were genotyped using 18
microsatellite markers. In this study, the values
of allele number, expected heterozygosity
(He), observed heterozygosity (Ho) and
polymorphism information content (PIC) ranged
from 4-12, 4-8 and 3-8, 0.184-0.834, 0.0890.789 and 0.171-0.812, 0.528-0.799, 0.339-0.817

and 0.422-0.761 and 0.399-0.757, 0.163-0.722
and 0.435-0.711 for Landrace (L), Yorkshire
(Y) and Duroc (D), respectively. Moreover, the
average values of He, Ho and PIC were 7.0, 6.2
and 5.8, 0.661, 0.678 and 0.594, 0.601, 0.621
and 0.533 and 0.614, 0.627 and 0.530 for L,
Y and D, respectively. Therefore, the average
PIC values of three pig breeds were larger than
0.5. Particularly, the PIC of Duroc pigs was the
largest among three breeds of pigs. The results
indicated that the pig population possesses high
genetic diversity.
(R. B. Liaw, J. C. Chen, Y. S. Wang and M. C.
Wu)

Pig hoof evaluation on elite conformation of purebreds and its paternal
effect
Feet and legs problem is one of the three
major reasons for culling breeding pigs. The
purpose of this investigation was to apply a
scoring method for evaluating feet and legs
of purebreds from three breeds (Landrace,
Yorkshire and Duroc) in Taiwan and to count
the number of purebreds with the top grade of
feet and legs and male parent of purebreds from
the first, second grade of feet and legs. From
March 3, 2010 to October 15, 2013, a total of
438 purebreds of 27 auctions from members
of Formosan Farmers Association for Swine
Improvement and 376 purebreds of 21 terms
from the Central Performance Test Station of
National Animal Industry Foundation were
scored. Each evaluation was carried out by three
representative team members of the working
team to score the feet and legs in breeding
pigs. The member of Mr. Liu Kuei Chu and
Mr. Lin Ko Yu served as chief umpire and vice
umpire respectively. Total score was 100 points.
Fore Leg which including four parts, angle at
the knee joint, legs turning, condition of the

pasterns and size and uniformity of claws was
40 points. Hind leg which including four parts,
angle at the hock joint, legs turning, condition
of the pasterns and size and uniformity of claws
was 60 points. The scoring results indicated that
the number of breeding pigs with the top grade
of feet and legs were 185 heads. There were
six swine stock farms which with up 9 heads of
breeding pigs with the top grade of feet and legs.
The percentage of the top three accounted for
total number of breeding pigs with the top grade
of feet and legs were 41.62% (77/185), 10,27%
(19/185) and 6.49% (12/185), respectively, It
showed the scoring method has induced the
swine breeding farmer to enforce the structure
of pig's feet and legs. The percentage of male
parents which their offspring of male and female
with the first and second grade of feet and
legs at two auction units, Formosan Farmers
Association for Swine Improvement and the
Central Performance Test Station of National
Animal Industry Foundation, in Landrace,
Yorkshire and Duroc were 14.86% (11/74),
1
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16.67% (4/24) and 1.19% (1/84), respectively.
In summary, the scoring of feet and legs data
has become one of the auction information in

purebreds.
(N. T. Yen, C. H. Chen, K. C. Liu, K. Y. Lin, C. D.
Lin and M. C. Wu)

Body conformation traits in Taiwan Duroc
The purpose of this study was to investigate
the difference in body conformation traits
between boars and sows of new breed Taiwan
Duroc by the collected body conformation
traits. A new Taiwan Duroc (Duroc 93.75% ×
Meishan 6.25%) was developed by crossing
KHAPS boars (Duroc 50% × Meishan 50%)
with Duroc sows according to the upgrading
breeding program. The average body weight,
body height, body length, breast circle, foot
circle, back width, front width, breast depth,
backfat thickness of new Taiwan Duroc at 147
± 3 days of age were 96.77 ± 11.35 kg, 59.59

± 6.90 cm, 108.75 ± 5.31 cm, 103.88 ± 6.38
cm, 19.44 ± 1.03 cm, 32.02 ± 2.76 cm, 33.78 ±
2.66 cm, 33.62 ± 1.76 cm and 1.92 ± 0.30 cm,
respectively in boars; 90.40 ± 6.45 kg, 55.75 ±
4.70 cm, 109 ± 4.78 cm, 103 ± 4.60 cm, 18.50
± 1.08 cm, 31.35 ± 2.40 cm, 31.55 ± 2.29 cm,
33.9 ± 2.58 cm and 1.94 ± 0.28 cm, respectively
in sows. These data showed that all body
conformation traits in boars were larger than
sows in the new breed Taiwan Duroc except for
the body length.
(C. H. Chen, N. T. Yen and M. C. Wu)

Evaluation on the meat traits of Taiwan Duroc and its hybrid pigs
The purpose of this study was to investigate
the physical and chemical characteristics of
Longissimus dorsi in Taiwan Duroc and its
hybrids LR (L ♀ × R ♂) for understanding the
carcass traits and creating appropriate processing
ways in the future. The experiment included
19 Taiwan Duroc (10 barrows and 9 gilts)
and 25 hybrids (16 barrows and 9 gilts). After
slaughter, the carcasses were cut into three parts,
including shoulder, belly and hams. Taken some
Longissimus dorsi was sampled and lean meat,
fat and bone content were weighed for carcasses
trait estimation. Proximate analysis (moisture,
ash, crude protein and crude fat), meat colored
(L, a, b value), physical analysis (drip loss,

water holding capacity, cooking loss, shear force
and hardness) and sensory evaluation (aroma,
flavor, color, chewiness and acceptance) were
evaluated. The results showed that LR pigs had
higher ash, crude protein and drip loss than those
of Taiwan Duroc (P < 0.05), but Taiwan Duroc
had higher crude fat and sensory acceptance
than those of LR pigs (P < 0.05). The carcass
traits showed that Taiwan Duroc had lower fat
percentage, backfat thickness and abdominal fat
thickness than those of LR pigs, except crude fat
content.
(C. H. Chen, T. C. Wan, N. T. Yen, M. C. Wu and
W. S. Chen)

The market demand survey on boar semen cryopreservation in Taiwan
The purpose of this study was to survey
the market demand of the manufacture of boar
semen cryopreservation in Taiwan. It is also to
assist pig farm to produce frozen semen and to
preserve the gene for excellent boar. A total of
94 members of Republic of the China Swine
(R. O. C. Swine) Association were surveyed by
using telephone interview. The office of the R. O.
C. Swine also sent letters to the team member of
all of the Swine Production and Marketing teams
in Taiwan. The team members then applied the
service for semen cryopreservation as they need.

The equipments and technologies of Changhua
Animal Propagation Station were applied for
the project to produce frozen boar semen.
A total of 13 pig farms joined this project,
including 5 farms in Yunlin County, 5 farms in
Changhua County and 3 farms in Tainan City.
Totally, samples of 60 fresh semen were sent
to Changhua Animal Propagation Station, 14
of them were of lower quality (23.3%, 14/60).
The other 46 boar semen samples of qualified
quality were used to cryopreservation. Totally,
599 doses of frozen semen were produced. In
2
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average, 13.0 ± 5.7 doses frozen semen could
be produced from each fresh semen sample.
The average sperm motility of the qualified
semen specimens was 88.1 ± 10.7%. The sperm
motility of the semen from Duroc, Landrace and

Yorkshire were 87.1 ± 9.5, 91.2 ± 13.0 and 82.8
± 7.5%, respectively.
(C. M. Wang, M. S. Lin,Y. C. Chang, G. C. Yang,
P. C. Nien, C. L. Hu and Y. S. Jea)

Comparison of barrows and gilts on the carcass cutability ratio, meat
compositions and qualities for Duroc crossbred KHAPS black pigs
barrows and gilts in hock, pork neck, forelegs
sinew, forelegs chopped meat, bone weight,
ratio in the carcass front part, lymph and bone
weight, ratio in the carcass central part, pork leg
weight and ratio in the carcass end part. Also,
fat content of Longissimus dorsi in barrows was
significantly (P < 0.05) greater than the gilts,
but the moisture, protein and ash contents had
no significant difference. Compared with gilts,
barrows had a significantly higher (P < 0.05)
firmness and marbling scores in the Longissimus
dorsi. However, no difference was found in
color scores and L*, a* and values in the
Longissimus dorsi and loin muscle area between
the barrows and gilts. In addition, the C14:0 ,
C16:1 , C18:1 and total saturated fatty acid (SFA)
were significantly higher (P < 0.05) in barrows
whereas the gilts had significantly higher (P <
0.05) C18:2, total polyunsaturated fatty acid
(PUFA) and PUFA/SFA ratio in the Longissimus
dorsi.
(H. J. Huang, C. B. Hsu, H. L. Lee, H. S. Wang,
C. F. Lee, Y. D. Hsu and C. Y. Lin)

An experiment was carried out to compare
the growth performance, hematological traits
and muscle postmortem changes of barrows and
gilts in finishing Duroc x KHAPS black pigs.
Twenty-four healthy crossbred black pigs from
finisher with similar body weight were used as
experimental animals. The pigs were selected
and randomly assigned to either barrows or
gilts groups, which were allocated into three
replicates with 4 pigs in each pen (384×256 cm).
All pigs were provided with the same finisher
diets. Feed and water were provided ad libitum
for 9 weeks’ experimental period. The results
showed that the fat and lymph weight, ratio in
the carcass front part, belly, leaf lard, fat weight,
ratio in the carcass central part, fat and pork leg
chopped weight and ratio in the carcass end part
were significantly higher (P < 0.05) in barrows
whereas the gilts had significantly higher (P <
0.05) shoulder weight, ratio in the carcass front
part, loin tenderloin, chopped weight, ratio in
the carcass central part, pork leg sinew, bone
eight and ratio in the carcass end part. However,
no significant difference was found between the

The evaluate of growth performance, postmortem changes in muscles
and the hematological traits of finishing KHAPS crossbred black pigs
and average daily gain of the barrows were
significantly higher than those of the gilts (P <
0.05). Average daily feed intakes of the barrows
were significantly higher than those of the gilts
(P < 0.05) at the 3th, 6th, 9th week and overall
period. Feed conversion ratio was not affected
by gender (gilts vs. barrows). But the barrows
tended to be higher than the gilts (P < 0.10).
Changes of myofibrillar fragmentation index
(MFI) in Psoas major muscles part showed
that postmortem proteolysis occurred more
rapidly in barrows Psoas major muscles; the
2th day was significantly higher than the gilts
(P < 0.05). However, the 0th, 4th, 8th and 14th

This study was conducted to evaluate
the effects of breeds (Duroc, ♀× Taiwanese
KHAPS Black Pigs, ♂) and gender (barrows vs.
gilts) on the growth performance, postmortem
changes in muscle and the hematological
traits. A total of 24 pigs, half barrows and half
gilts with similar body weight in the finishing
period, were selected. KHAPS crossbred black
pigs were divided randomly into two groups
(three replicates, four heads in each replicate)
that were given same diets. The experimental
feeding was conducted for 9 weeks. Animals
were allowed to access feed and clean water ad
libitum. The results showed that the body weight
3
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day in Psoas major muscles were not affected
by gender. The hematological traits showed
that red blood cell count and hematocrit of the
barrows was significantly higher than those of
the gilts (P < 0.05). However, the white blood
cells, neutrophils, eosinophil, basophilic ball,

lymphocyte, monocyte, hemoglobin, corpuscle
volume, red blood cell hemoglobin, red blood
cell distribution width, platelet count and platelet
volume were not affected by gender.
(H. J. Huang, H. J. Ko, H. S. Wang, H. L. Lee, C.
B. Hsu and C. Y. Lin)

Germplasm management and genetic diversity maintenance of Lanyu
minipig breed
improve breeding management and occupational
safety as well.
(H. P. Chu and C. W. Chang)

The facilities, managements and animal
care programs of the project implementing
institution earned the full accreditation
(AAALAC, international) in 2013 which helps
the management of Lanyu pig germplasm. The
gilts were distributed into five groups according
to their own genetic distance from genetic
marker analysis in autosomes and different
haplotypes of mitochondrial DNA to make the
mating system operate regularly. There were
62 litters of piglets farrowed (44 of Lanyu, 8
of Spotty Lanyu, 3 of Mitsai and 7 of Binlang)
and growth data of 358 piglets were collected.
The semen collection training of young boars
and cryopreservation were also on schedule and
the design on boar facility was accomplished to

The Lanyu minipigs

Development of micropig genetic resources
Micropigs, whose body weight is about
35 kg at the age of 12 months and smaller than
minipigs, were selected for biomedical research
and new drug development. The aim of this
project is to select new micropig breed from
Binlang minipig breed
which bred in 2011.
The G2 generation
was born with 5
male and 3 female
piglets in 2013. The
body weight at birth,
six weeks and five
months of age were
0.79 ± 0.18, 4.41 ±
1.25 and 21.96 ± 4.61
kg, respectively. The
body length, body
height, chest girth
and rump width at the
same age were 61.80
± 6.50, 40.60 ± 5.18,

60.00 ± 6.04 and 14.70 ± 1.60 cm, respectively.
The breeding progress is to be examined and
discussed by holding working meeting on 25th
November.
(H. P. Chu and C. W. Chang)
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Improvement on production of minimal disease minipig
Laboratory animals play an important role And the animal facilities and care programs of
in the development of medical research and TAPS, Taitung Animal Propagation Station, also
biotechnical industry. The aim of this project obtained AAALAC International (Association
is to supply high hygienic and genetic quality for Assessment and Accreditation of Laboratory
minipigs graded in minimal disease (MD) as Animal Care International) full accreditation
laboratory animals by upgrading facilities, in 2013; the accreditation emphasizes animal
monitoring specific pathogen periodically, welfare and occupational health.
improving the standard operation procedures (H. P. Chu and M.S. Huang)
and promoting animal
welfare. The traditional
farrowing crate was used
to prevent piglets from
being laid or stepped on
by the sow in our two
farrowing buildings. But
it limits the movement
of sows and often causes
stereotypical behaviors
and frustration. This year,
2013, We renovate the
penning system without
crate to improve the
welfare of farrowing sows.
TAPS obtained AAALAC International full accreditation in 2013

Evaluation of genetic diversity of dairy cows by microsatellite markers
of expected heterozygosity (He), observed
heterozygosity (Ho) and polymorphism
information content (PIC) ranged from 0.3740.817, 0400-0.889 and 0.303-0.793, respectively.
Moreover, the average values of He, Ho and PIC
were 0.657, 0.658, 0.607, respectively. Based on
the results shown above, the cattle population
possesses high genetic diversity.
(R. B. Liaw, J. C. Chen, S. S. Tsay, J. S. Hwang,
H. L. Lin, T. F. Shiao, K. H. Lee and M. C. Wu)

The genetic diversity protection of
domesticated animals is one of the important
targets of Aichi Biodiversity Targets adopted
by the Tenth Meeting of the Conference of the
Parties (COP10) to the Convention on Biological
Diversity. The genetic diversity was evaluated
using 13 microsatellite markers to genotype 144
bovine DNA samples. The results indicated that
the polymorphism information content from 3
markers was below 0.5. In this study, the values

Development of identification methods for bovine complex vertebral
malformation
Complex vertebral malformation (CVM)
is a monogenic recessive genetic disorder
which was first discovered in Denmark in
2000. Currently, two assay methods including
allele-specific polymerase chain reaction
(ASPCR) and polymerase chain reaction-primer
introduced restriction analysis (PCR-PIRA)
are used to identify CVM. In this study, we
tried to develop three assay methods to identify
CVM. First, DNA sequencing for the amplified

DNA fragment covered CVM variation site
was employed to genotype CVM. Second, the
DNA fragment covered CVM variation site was
amplified by specific primers and examined by
real-time PCR. Third, a MS-PCR based method
was invented to genotype CVM. A 110-bp PCR
fragment represents normal type; a 130-bp PCR
fragment represents mutant type. Moreover,
a carrier contains 110-bp and 130-bp PCR
fragments simultaneously. The CVM genotype
5

Research and Development

were able to be identified well by those three
methods mentioned above. However, it is
recommended to use MS-PCR method to detect

CVM based on cost effectiveness.
(R. B. Liaw, J. C. Chen, S. S. Tsay, T. F. Shiao
and M. C. Wu)

Frequency of brachispina syndrome of dairy cows
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. In this study, a total
of 144 dairy cow samples including 32 samples
from A farm and 112 samples from B farm were
examined. The result indicated that 2 carriers
were from A farm and 6 carriers were from B

farm. The frequency of BS carriers in this study
was 5.6% which was lower than that reported
in the Netherlands (7.4%) and the United States
(6%) but was higher than that in Mainland China
(3.8%). The dairy industry has huge losses due
to brachyspina syndrome. The genetic defect
should be eliminated gradually by large scale
genotyping and selective mating.
(R. B. Liaw, J. C. Chen, S. S. Tsay, Y. C. Chou, T.
F. Shiao and M. C. Wu)

The establishment and application of decision support system of selecting
elite Holstein dairy bull for mating to improve progeny performance
Decision support system of selecting
elite Holstein dairy bull for mating to improve
progeny performance (SBIP, website: http://
www.tlrihc.gov.tw) is developed by Hsinchu
branch, Livestock Research Institute, Council of
Agriculture. The objective of the development
is to promote the knowledge development
and applications for management of dairy
farming, leading the industry to a digital,
knowledge-based economy age, which is the
first professional dairy cattle breeding internet
platform in Taiwan. This system consists of
five modules: 1, Bull performance information
inquiry module: the module provides
integrated information of international dairy
bull performance (USA, Canada, Holland,
Japan), a updating database with a developed
traditional Chinese interface for dairy farmers'
semen selection. 2, Imported frozen genetic
material inquiry module: The imported semen
information tables were constructed by the
Hsinchu Branch which can provide dairy
farmers the latest national semen importation
information. 3, Bull Mating simulation module:

a simulation mating system which can be
queried by animal identification, production
information or customized genetic targets
to find the suitable mating bulls for cows
by computer. 4, DHI extended information
management (under construction): The purpose
of the module is to increase DHI program
value, which provides DHI general information,
farm management information, statistics…
etc. Dairy farmer could access to the latest
cow performance information to improve the
efficiency of breeding and management. 5,
Dairy expert knowledge base module: Includes
professional dairy farming information such as
Dairy Farming News digital books and dairy
dictionary to afford dairy farmers advanced
educational media. This SBIP system helps
farmers receiving updating genetic information
of bulls (frozen semen) and digital information
of DHI cow. Farmers can plan the breeding
strategy easily to achieve good performance,
ideal body type and longer production life of
cows.
(J. Y. Chen, K. H. Lee and C. L. Chang)

Mating simulation module of dairy performance improvement for Taiwan
Holsteins
Mating Simulation Module of Dairy
Performance Improvement, MSMP, is one of the
SBIP (Selecting Elite Holstein Dairy Bull for
Mating to Improve Progeny Performance, http://

www.tlrihc.gov.tw) web module tools developed
by Hsin-Chu Branch, Livestock Research
Institute, Council of Agriculture. MSMP was
classed into the new sub-project, Simulate
6
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Selection Holstein Dairy Bull for Mating DHI
Cows, SSBC, of SBIP. Newest cow performance
can be reached from the linked core DHI
database. The main users, DHI farmers, have
more than 160 herds, 16,000 cows in 2012.
Cow performance of SBIP, such as 305-2X-ME
was computed and updated after raw data entry
each day promptly. Dairy farmers can utilize the
MSMP with no restriction of time and location.
More than ten performance traits, such as milk
yield, protein percentage and somatic cell counts
of each cow, can be examining in the entrance
of the MSMP module. Farmer can pick the cow
and check the farm performance averages by

cow's farm ID. There are more than five farmtrait-averages for decision references. Based on
breeding object, farmers can select the interested
performance traits by top percentile bulls and
simulation programs can recommend the best fit
candidates from the database of more than thirty
thousand bulls. Finally, there are nine genetic
performance evaluations, such as PTAM, going
with NAAB code and imported information
will offer hyper links with importation database
and bull performance database for breeder's
advanced investigation.
(J. Y. Chen)

Mating simulation module of dairy type traits for Taiwan Holsteins
udder width, udder cleft, udder depth, front
teat placement and teat length. Eighteen type
trait scores are available in the entrance of the
MSMT module. Cows' type score is 50 scores
in total, 25 in center, 0 in left limit and 50 in the
right limit. In parallel to cows, each type trait
genetic evaluations of bull, has zero in the center
and four SD units in both sides and known as
Standardized Transmitting Abilities (STAs).
Statistic results of Taiwan cows showed that
16.4% of the rump angle were too high; 28.2%
of the foot angle were too low; 25.3% of the
udder depth were too deep and 25.6% of the teat
placement were too wide (n = 295). These were
critical weakness of type traits of Taiwan cows.
Because type traits are highly associated with
udder health and longevity, MSMT can provide
a useful visual tool to help farmers to select type
traits to improve profit.
(J. Y. Chen)

Mating Simulation Module of Dairy Type
Trait, MSMT, is one of the SBIP (Selecting
Elite Holstein Dairy Bull for Mating to Improve
Progeny Performance, http://www.tlrihc.gov.
tw) web module tools developed by Hsin-Chu
Branch, Livestock Research Institute, Council
of Agriculture. MSMT is one of the members
of the new sub-project, Simulate Selection
Holstein Dairy Bull for Mating DHI Cows,
SSBC, of SBIP. Newest type trait scores can be
reached from MISMT by the linked core type
trait database for the main users, DHI farmers
with type traits measured. Farmers can select
the interested type traits by percentile bulls and
simulation programs can recommend the best
fit candidates from the database to support the
decision making. Type traits include stature,
strength, body depth, dairy form, rump angle,
thurl width, rear legs side view, foot angle,
fore udder attachment, rear udder height, rear

Online system for inquiring digital performance information
management of Holstein dairy cows (SDIC)
To enhance the value-added services of
the dairy herd improvement (DHI) program for
dairy farms, a SDIC sub-system was developed
by Hsin-Chu Branch, Livestock Research
Institute, Council of Agriculture under the dairy
cattle selection web system, abbreviation as
SBIP, at www.tlrihc.gov.tw website. The Cloud
Information Service of the system can provide
various DHI digit reports and farmers can reach
the system to well know their cow information

without office hour limitation. This is a first
no-paper DHI digit report of the past 36 years.
Website is available for use if and only if you
can reach internet. Operation systems can be
Android, IOS or Win 8 and hardware can be
PC, smart phone or PAD. The retrieved data
can be further edited and printed to generate
different DHI custom reports. There are four
group reports, (1) herd basic information, (2)
statistical reports of lactation traits, (3) herd
7
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management reports and (4) cow reproduction
reports after logged in the SDIC system. The
herd basic information contains herd structure
table, cow individual reproduction query report
and milk production query report. DHI milk
quality tests, milk production changes in latest
two samplings, herd somatic cell count changes
of the past 10 months, herd productions of the
past 10 months and 305-2X-ME performance
table are five reports of the statistical reports of
lactation traits. Herd management reports have

report of milk production by parity, report of
DHI simulation mating and report of selected
bulls by percentiles. Cow reproduction reports
have six tables, such as (1) list of cows in heat,
(2) cows of expected calving, (3) drying cows,
(4) reproductive efficiency reports, (5) mating
reports. Through the completed 16 different
report programs, the SDIC system can be used
to support useful management information for
the dairy farmers.
(J. Y. Chen)

Dairy observation station - dynamic statistics of dairy production of
Taiwan of DHI
Dairy observation station is an integrated
map of Taiwan with the latest information
of DHI to provide a dynamic web services.
This module was developed by the Hsin-Chu
Branch, Livestock Research Institute, Council
of Agriculture which included "Map linked DHI
milk test" and "National DHI Statistics" two
items. The latest Taiwan district map associates
with her milk testing information from north
to south. Users can compare the performance
difference among cities' or counties' and capture
the image of Taiwan dairy industry and DHI
program progress. The newest map contains
five new cities and the others' were merged into
18 districts in Taiwan map. The herd number,
the cow number and the testing results, all
can be dynamically displaying. For example,

in September 2013, the module displays had
142 DHI herds and 13,879 milking cows in all
districts of Taiwan. History data of different year
can be traced back. District summary statistics
includes the 305-2X-ME milk yield (Kg), 3052X-ME fat yield (Kg), protein yield (Kg),
protein (%), fat (%), lactose rate (%), somatic
cell count (million / ml) and somatic cell score.
Through the dairy observation station, farmers
can understand the progress of the Taiwan DHI
program. Research institutes and government
agricultural units can grasp the trend of regional
dairy development and the growth of national
dairy industry, which can help decision support
for research directions and breeding plans.
(J. Y. Chen)

Development of information inquiring system of dairy expert knowledge
database
To fulfill the goal of E-Government in
Digital Era, a knowledge based database was
implanted in SDIC system (online system for
inquiring digital performance information
management of Holstein dairy cows) of SBIP
website (Selecting Elite Holstein Dairy Bull
for Mating to Improve Progeny Performance,
SBIP, http://www.tlrihc.gov.tw/). There are
seven modules for knowledge query, which can
search expert knowledge of dairy and livestock
production. The livestock electronic ebooks
have more than 70 volume Dairy Farming News
(since 2000, Vol. 35 to Vol. 107) which can be
queried by year or volume. All the titles have
hyperlinks with the contents and popularity

scores. DHI rankings and digital paper is the
new item since Volume 102. Rankings of milk
quantity and quality and reproductive efficiency
are digital published for easy reading the honor
cows and farmers. The Multimedia Gallery
provides bull pictures of several countries,
such as Japan, America, Canada and Holland.
Breeding values of seven bull studs, NAAB
Stud codes in 007 to 200, are available for
farmers' semen selection. There are a lot of
other dairy electronic books, such as Dairy
Genetic Diseases, Feeding and breeding of
Taiwan Holstein Heifer etc to provide source of
dairy knowledge. An agenda module lists all the
coming important dairy events and programs.
8
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Videos and movies module are collected in the
Livestock Knowledge Multimedia module for
the autonomous E-learning. Finally, Cloud
sharing file module provides academic research
papers or expert thesis for download. The SDIC

knowledge based database can enhance the dairy
knowledge sharing and exchange and improve
our overall livestock production progress.
(J. Y. Chen)

Maintenance and management of genetic resources in Taiwan Yellow
cattle and Black goat
The conservation and effective population
sizes in 2013 were 258 and 37 for Taiwan
Yellow cattle (TY) and 123 and 11.2 for
Taiwan Black goat (TB), respectively. The
accumulated number of released TY from 2009
to 2013 was 192 in 11 risk-sharing farms. Up
to the end of 2013, a total of 408 TY existed
in 19 farms in Taiwan and Penghu areas. On
the other hand, a total of 18 heads of TB were
released to 3 risk-sharing conservation farms
located in Kaohsiung, Penghu and Pingtung
county from 2010 to 2013. For conservation
of gamates, 213 doses of semen from 5 TY
bulls and 116 doses of semen from 2 TB bucks
were frozen for long term preservation in 2013.
The conserved population of Taiwan Yellow
Cattle in Hengchun Branch, LRI can be divided
into 4 lines according to their pedigree i.e.
Taiwan line (TW), Kinmen x Taiwan (KT),
Taiwan Hengchun line (HC) and Kinmen
line at Hengchun (KMHC). These four lines
of Taiwan Yellow cattle were subjected to
compare with the original population of yellow
cattle at Kinmen (KM) on the population
differentiation and genetic distances by using
12 microsatellite markers. Results showed that
these 5 populations were deviated from the
Hardy-Weinberg equilibrium. The average FIS
was 0.184 for the conserved population and

0.189 for the KM population which indicated a
medium level of inbreeding. The average FST
for the 5 populations was 0.062, which showed
the differentiation level among populations
was not high. The results of UPGMA and
principal component analysis (PCA) revealed
two divergent clusters. The individual unrooted
phylogenetic tree showed that some individuals
of KMHC were overlapped with TW, HC, KT
and KM lines. It is possible that KMHC kept
similar phenotypic characteristics and analogous
genotypes between TW and KM. A significant
inbreeding coefficient (FIS = 0.185; P < 0.01)
was detected which indicated a medium level
of inbreeding in Taiwan Yellow cattle. Genetic
diversity analysis of Taiwan Black goat was
conducted by using 12 microsatellite markers.
The Polymorphism Information Content (PIC)
was 0.343, which is lower than the value of 0.434
that investigated in 2009. Eleven out of the 12
selected microsatellite markers were not in high
PIC status which indicated that more attention
of genetic and breeding management need to
be paid for the Taiwan black goat conservation
population in Hengchun Branch, RLI. The G6S
gene test was normal as the AA type for this
population.
(G. F. Li, S. S. Yang and P. A. Tu)

Yellow cattle of KT line (left) and Kinmen line progeny (right)
that conserved in Hengchun Branch, LRI
9

Yellow cattle that raised at
LRI, Kinmen County
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Summary of individual positions according to the first and second axis of
dispersion in principal component analysis (PCA)

Genetic variation analysis of the germplasm population of Taiwan
buffalo based on microsatellite markers
9.71x 10-8). The genotyping result of these 12
microsatellite markers was further analyzed with
STRUCTURE software, which revealed that the
germplasm population of Taiwan buffalo could
be clustered into 3 subpopulations. They were
differentiated significantly between the first
and the third subpopulations (bootstrap = 100);
however, there was no significant differentiation
between the second subpopulation with the
first or the third subpopulation. The similar
result was also shown in the phylogenetic tree
drawn using POSA. Based on the analysis
completed, we confirmed that the founding herd
of Taiwan water buffalo is relatively small in

In recent years, Taiwan buffalo (Bubalus
bubalis) is a rapidly declining species which
is endemic to Taiwan. In order to maintain
the genetic diversity and to avoid inbreeding,
as well as for ex-situ conservation of the
population maintained in our facility (Hualien
Animal Propagation Station, Livestock Research
Institute, Taiwan), we examined the germplasm
population of Taiwan buffalo genetic structure
using twelve microsatellite markers as the first
and essential step for the conservation work.
The results showed that the average number
of observed alleles per locus (Na), the average
number of effective alleles per locus (Ne), the
average expected hetrozygosity (H e) and the
average observed hetrozygosity (H o ) were
4.3, 2.5, 0.532 and 0.505, respectively. The
average values of PIC and FIS over all loci
were 0.480 and 0.043, respectively. However,
the mean values of HO, HE, PIC and Pid of the
remaining markers would increase considerably,
when the two low polymorphic makers,
CSSM045 and CSSME070, were excluded
from the test (original values obtained with 12
markers: 0.505, 0.532, 0.480 and 6.99x 10 -8,
the values obtained after removing CSSM045
and CSSME070: 0.590, 0.622, 0.561 and

Taiwan buffalo
10
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and establishing an optimal mating plan
for population reared in our facility and for
analyzing the population structure in the wild
and in captivity. Furthermore, our result can
serve as a ground work for ex-situ conservation
work in the near future.
(D. Y. Lin, F. Y. Lai, L. Y. Wei, H. Y. Kuo, P. A.
Tu, Y. Y. Lai, M. C. Wu and P. H. Wang)

our facility and the genetic structure was not
influenced much by exotic breeds. Fortunately,
the degree of inbreeding was fairly low (F is
= 0.043), even though the population showed
minor differentiation which probably was the
result of designated mating. In conclusion,
the 10 microsatellite markers can be used in
establishing phylogenetic relationship among
individuals, maintaining the genetic diversity

Selection of heat-resistant goat breeds
Selection of a tropical line of Alpine and a
new breed of meat goat has been going on for
years. The lactating performance of Alpine was
improved by AI of French semen. The yield
and component of milk was recorded monthly.
The new selected meat goat consisted of 87.5%
black Boer was nominated as Kenting goat.
The coat color, performances of reproduction,
traits of growth, dressing, carcass and taste of
meat of Kenting goat were investigated as well.
For Alpine goat, the average daily milk yield,
percentage of fat, protein, lactose, solid nonfat
and total solid content were 2.7 ± 0.7 kg, 3.23
± 0.5%, 3.14 ± 0.5%, 4.30 ± 0.6%, 7.44 ± 1.0%
and 10.67 ± 1.3%, respectively. For Kenting
goat, the rate of kidding and twining were 164%
(23/14) and 64.3% (9/14), respectively. Sixty
one percent of kids were born with solid black
coat. The average body weights of male and
female kids at 3, 6 and 9 month of age were 3.0
±0.5 kg vs. 3.2 ± 0.8 kg, 15.1 ± 1.0 kg vs. 13.9
± 1.5 kg, 29.5 ± 3.0 kg vs. 23.7 ± 4.8 kg and
43.8 ± 1.5 kg vs. 30.4 ± 3.5 kg, respectively.
In a fattening trial, the average daily gains and
feed conversion rates for Kenting goat, Boer

goat and Nubian goat were 0.18 ± 0.03 kg, 0.15
± 0.03; 0.12 ± 0.02 kg, 6.80 ± 0.90 and 7.10 ±
0.80 kg, 8.60 ± 1.20, respectively. While the
dressing percentages and meat/bone ratios were
60.2 ± 0.4, 16.1 ± 0.3%; 57.0 ± 0.6, 17.3 ± 0.5%
and 56.5 ± 0.5%, 21.0 ± 0.2 %, respectively.
The growth efficiency of Kenting goat tended
to be higher than that of the rest of breeds.
No significant differences of amino acids and
fatty acids existed among breeds. The flavor,
chewiness and acceptability of Kenting goat
were significantly better than that of the rest two
breeds (P < 0.05). In an investigation of semen
qualities of different breeds of bucks during hot
seasons, the results showed that no significant
differences on semen volume, sperm vigor,
sperm survival rate and sperm concentration
were found among Kenting goat, Boer and
Nubian. These results indicate that Kenting
goat with black coat is a promising new breed
for nomination of a new breed of meat goat in
Taiwan.
(S. S. Yang, R. H. Yeh, G. F. Li, T. Y. Li, D. C.
Wang and J. C. Huang)

Semen collection

Kenting goat
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The study of Insulin-like Growth Factor 1 (IGF1) gene on goat
the male kids which had over 3 kg body weight.
However, there were significant differences of
the IGF1 concentration in the period from the
birth to 6th month between male and female
goat. The polymorphisms of IGF1 gene were
located at 902 bp, 1617 bp (A/G transition),
1166-1167 bp (CA deletion) and 1557 bp (G
insert). The body weights at birth and 6th month
were significant higher in female kids with
R1+R4 genotype than G1+R4 and R1+G 4
genotypes. The male kid with R1+R4 genotype
had the lower IGF1 concentration at birth than
G1+R4 and A1+G4 genotype, yet there was no
difference in the body weight.
(P. H. Chuang and A. K. Su)

The study was to investigate the change
of the insulin-like growth factor 1 (IGF1)
concentration in the blood, the body weight
and body shapes of the ewes and kids during
the pregnancy and growing period. The
polymorphisms of IGF1 gene was analyzed
for understanding the diversity of this goat
herd. The IGF1 concentration was the
highest at the stage of one month before the
delivery. Meanwhile, the IGF1 concentration
had significant difference between the ewes
delivered single and triplet kids. There was
significant difference of the IGF1 concentration
between the male kids of Taiwan black goat and
Ji-An goat. From the birth to the weaning time,
the IGF1 concentration was significant higher in

Assessment of introduction of meat black-goat as reproduction breeder
in Peng-Hu from Taiwan
We introduced and conserved Taiwan
meat black-goat into Peng-Hu archipelago
(also called Pescadores Islands) and assessed
its performance as reproduction breeder.
Three male and 10 female Taiwan Black-goats
from Hengchun branch and 4 male and 22
female Gian Black-goats from Hualien animal
propagation station were introduced during
2010-2012. The natural breeding was done in
the same line. The lambs were fed with mother
goat and weaning in 2-3 months. The goats
were bred separately by gender. The female
goats were shepherd. The male black-goats
were raised in different free stall by age and
size. Natural lighting was provided. Alfalfa
pellets and feeds were fed and hays, salts and
clean water were provided ad libitum. The
introduced goats from both farms and their
offspring are healthy and accommodated well in

Shepherd goats

the extraordinary atmospheric ambient of PengHu. Ten lambs (1 male and 9 female) in 2011,
18 lambs (12 male and 6 female) in 2012 and
14 lambs (7 male and 7 female) in 2013 were
born. The farrowing rate was 125-180% with
25-71%singleton and 25-75% twins in 20112013. The body weight of new born lambs was
1.8-2.3 kg and was growing to 13.5-22.9 kg at
the age of 12 months. Eight Taiwan Black-goats
have been provided to local farmers in Peng-Hu
in 2013. The sea around Peng-Hu is a natural
barrier to defended diseases. The two blackgoat lines have been conserved in Peng-Hu as a
Genebank. We also keep promoting the blackgoat to local farmers to improve the species
and meat quality of goats in Peng-Hu. It will
advantage sustainable development and make
this industry more competitive.
(M. C. Lu and T. T. Chen)

The shepherd goats are eating leaves from tree
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Animal Breeding and Genetics

The goats are eating fresh Pangola grass

The shepherd goats are eating fresh grass

Genetic diversity analysis of Formosan sambar deer in LRI-COA by
microsatellite markers
Formosan sambar is one of sambar deer
subspecies exclusively found in Taiwan. It is
also the largest native herbivore of the island
and has been raised as farm animal more than
one hundred years. The deer population was
established in Kaohsiung Animal Propagation
Station since 1984. In order to construct
the information of genetic diversity of this
population, we used a set of 11 microsatellite
markers to analyze 126 individuals from this
herd. All of the microsatellites were polymorphic
with average allelic number 7.5, ranged from 3
to 17 per locus. There were 83 alleles detected
in total. The observed heterozygosity of the
population ranged from 0.04 to 0.63 and the
average observed heterozygosity was 0.33 ±
0.18 (mean ± SD). The expected heterozygosity
ranged from 0.12 to 0.78 and the average
expected heterozygosity was 0.64 ± 0.20. The
estimated average polymorphic information
c o n t e n t ( P I C ) w as 0.60 ± 020. Exc e pt
NVHRT73 marker was slightly informative (PIC

< 0.25) and two markers (BL42 and BL203)
were reasonably informative (0.50 > PIC > 0.25),
others of the microsatellite markers were highly
informative (PIC > 0.50). Our result indicated
that the geneticists have paid more attention
in keeping genetic diversity of the Formosan
sambar herd.
(D. Y. Lin, S. R. Kang, Y. Y. Lai, H. H. Lin, C. H.
Wang and M. C. Wu)

Formosan sambar deer

The metagenomics of microbiome in cecal contents of coccidian
infected native chicken
Coccidiosis, one of the most important
chicken diseases, causes considerable economic
loss in the chicken industry. Coccidiosis causes
serious mucosal damage and predisposes
chickens to enteropathogen infection. In this
study, Illumina sequencing approach was used to
evaluate effects of coccidiosis on the intestinal
microflora of native chicken. Total DNA was
isolated from the cecal contents of infected
and uninfected birds, respectively. PCR was
amplified with an universal 16S rRNA barcodes

and sequenced by Illumina MiSeq. Quantitative
profiles of bacterial taxa were obtained using
an analysis pipeline written in Perl. The relative
abundance of the identified taxa was analyzed
using hierarchical clustering and principal
component analysis. Samples from the cecal
contents of uninfected chickens were dominated
by bacterial species belonging to the genera
Bacteroides, Ruminococcus, Alistipes and
Clostridium; cecal contents of infected samples
were dominated by species from the genera
13
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Clostridium, Bacteroides and Alistipes. Coccidia
infection affects not only the richness of the
microbial communities but also its composition
in the cecum. These results proved the coccidia
influence on the microbial communities of
chicken gut and provided important information

f o r th e p r e v e n tio n a n d c u r e o f c h i c k e n
coccidiosis.
(D. Y. Lin, S. J. Tzeng, C. L. Huang, M. B.
Huang, H. C. Wang, M. Y. Tsai, M. C. Wu and T.
Y. Chiang)

Genetic diversity analysis of Formosan sambar deer in LRI-COA by
microsatellite markers
In order to evaluate genetic variation of
black silkie chicken flock in Livestock Research
Institute-Council of Agriculture (LRI-COA),
Executive Yuan. A set of 23 microsatellite
markers recommended for chicken in FAO’s
DADIS MoDAD programme were utilized. The
study was carried out on 90 birds from breeding
flock to generate genotype data. All of the 23
microsatellites were polymorphic with average
allelic number 3.4, ranged from 2 to 7 per locus.
There were 79 alleles detected in total. The
expected heterozygosity ranged from 0.125 to
0.746 and the average expected heterozygosity
was 0.465. The observed heterozygosity of the
population ranged from 0.067 to 0.789 and the
average observed heterozygosity was 0.448.
The estimated polymorphic information content
(PIC) was 0404. In 23 markers, six markers
were highly informative with polymorphism
information content (PIC ≥ 0.50), 13 markers

were reasonably informative (0.5 > PIC ≥
0.25) and the other four markers were slightly
informative (PIC < 0.25). These results could
be provided basic molecular information for the
research on the germplasm characteristics of
black silkie chickens in LRI-COA.
(D. Y. Lin, S. L. Liu, Y. F. Lin, H. L. Lin, C. M.
Hung, C. H. Hsieh and M. C. Wu)

LRI-COA black silkie chicken

Genetic variation analysis of LRI-COA white silkie chicken by
microsatellite markers
In order to evaluate genetic variation of
white silkie chicken selection flock in Livestock
Research Institute-Council of Agriculture
(LRI-COA), Executive Yuan. A set of 23
microsatellite markers recommended for chicken
in FAO’s DADIS MoDAD programme were
utilized. The study was carried out on 87 birds
from breeding flock to generate genotype data.
Except 3 microsatellite markers, MCW0098,
MCW0183 and MCW0216, all of the other
microsatellites were polymorphic with average
allelic number 3.1, ranged from 1 to 7 per
locus. There were 72 alleles detected in total.
The expected heterozygosity ranged from 0 to
0.819 and the average expected heterozygosity
was 0.398. The observed heterozygosity of
the population ranged from 0 to 0.828 and the

average observed heterozygosity was 0.372.
The estimated polymorphic information content
(PIC) was 0347. In 23 markers, seven markers
were highly informative with polymorphism
information content (PIC ≥ 0. 50), eight markers

LRI-COA white silkie chicken
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were reasonably informative (0.5> PIC ≥
0.25) and the other eight markers were slightly
informative (PIC < 0.25). These results could
be provided basic molecular information for the

research on the germplasm characteristics of
white silkie chickens in LRI-COA.
(D. Y. Lin, S. L. Liu, Y. F. Lin, Y. Y. Lai, C. M.
Hung, Y. S. Cheng and M. C. Wu)

Comparisons of different cryoprotectants and freezing rates on chicken
semen cryopreservation
Many related factors could affect the
results of semen cryopreservation, such as the
different cryoprotectants, packagings, freezing
and thawing rates. Several studies showed that
the best performances of chicken thawed semen
obtained from semen frozen by using glycerol/
straws/slowly or dimethyl acetamide (DMA)/
pellet/rapidly freezing methods. Nevertheless,
considering about cryobanking, which
demands high level of biosecurity and accurate
identification, the former method is still the most
effective way to preserve avian semen. However,
the mechanism of glycerol which causes the
contraception to females is still unclear. Even

glycerol-exposed semen remains very good
quality after thawing, but it always leads to
terrible low fertility rates. Hence, the purpose
of this study was to use different levels of DMA
and DMSO to replace glycerol cryoprotectant
and then freeze semen with different rates to
evaluate the membrane integrity, acrosome
membrane integrity, mitochondrial function and
membrane phospholipid function of chicken
thawed semen. The result index could be a
useful reference to modify the methods of
chicken semen cryopreservation in the future.
(H. L. Lin, T. Y. Kuo, D. Y. Lin, Y. Y. Lai and M. C.
Wu)

Investigation of sperm quality of silky chicken in 2012
Semen was collected and sperm quality (sperm
concentration, semen volume, activity, livability
and acrosomal integrity) was analyzed three
times during 24-26 weeks of age. The results
indicated that PD was 1.7% in strain B. The
other strains were not detected. The sperm
quality in the top 4-10 heaviest males indicated
that acrosomal integrity in strain A, C and B
was 76.5 ± 14.4%, 72.7 ± 13.2% and 58.9 ±
20.3%, respectively (P < 0.05). Comparison of
the four strains showed no significant difference
in sperm concentration (2.06-2.78 x 109/mL),
semen volume (542.5-697.2 ul), activity (4.54.8), livability (87.7-99.1%) and mitochondrial
membrane potential (14.5-22.6%).
(C. M. Hung, Y. F. Lin, H. L. Liu, D. Y. Lin, C. H.
Hsieh and Y. S. Cheng)

The experiment was to investigate the
exterior characteristics and skin color of private
silky chicken breeder farms and to compare
the difference among the farms. One farm in
Kaohsiung city and two farms in Yunlin county
were investigated as strain A, B, C and D. A
total 74, 62, 35 and 45 chicks were hatched
in strain A, B, C and D, respectively in LRI.
The chicks were tagged with wing number
and weighed. Feeds and water were provided
ad libitum during 0-3 (CP 21.3%, ME 3243
kcal/kg), 4-6 (CP 16.1%, ME 3114 kcal/kg),
7-12 (CP 15.6%, ME 2843 kcal/kg) and 1340 (CP 14%, ME 2664 kcal/kg) weeks of age.
The top 4-10 heaviest birds were selected at 8
weeks of age for cage feeding afterward and
blood was collected 12 weeks of age for PD
test. Positive reaction birds were eliminated.

Selection of female white silky chicken for egg production performance
libitum. Body weight at 10 and 16 weeks of
age was determined. Birds with Silky chicken
characteristics and PD free were caged at 16
weeks of age. Age, egg weight and body weight
at 1st egg; egg production, egg weight and body
weight at 40 weeks of age were determined.

The experiment was to select the high
egg production performance of Silky chickens
to provide the improvement of breeder hen in
the industry. The LRI Silky chicken has been
selecting and reproducing new generation
according the pedigree. Feed was provided ad
15
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15 males and 75 females were selected for the
reproduction of the next generation.
(H. L. Liu, Y. F. Lin, C. M. Hung, C. H. Hsieh
and Y. S. Chen)

A total of 150 males and 296 females were
determined. Body weight of males and females
at 10 weeks of age were 681 and 549 g,
respectively and that at 16 weeks of age were
1,232 g and 903 g, respectively. Birds with
PD were 5.61% and culled at 16 weeks of age.
The appearance percentage of Silky chicken
characteristics in rose comb, tassel head, blue
earlobes, Silky feather, dark skin, five toes and
hairy legs was 97.1, 99.1, 99.8, 100, 100, 96.2
and 96.0%, respectively. The results showed
that age at the 1st egg weight was 156 days.
Egg weight and body weight at the 1st egg were
29.4 and 1,137 g, respectively. Body weight,
egg weight and egg number at 40 weeks of age
were 1,314 g, 39.6 g and 103.5, respectively.
According to the egg production performance,

White silky chicken

Germplasm management and genetic diversity maintenance in LRI
native chicken populations
The project was conducted to obtain the
pedigree data of small preserved populations of
native chicken, to measure the body weight at 0,
16 and 40 weeks of age and to select the PD-free
line to serve as chicken bred. It also preserved
the genetic resources in small live population
of four inbreed lines of Taiwan native chicken,
L7, L9, L11 and L12. The growth traits and
reproductive traits were monitored to ensure that
the characteristics of the preserved populations
were maintained. To prevent from chicken
diseases, we assayed serum antibody titer and
screened the Pullorum Disease. This study was
expected to realize the immunity against the
diseases of chicken and the data can be served
as the reference for poultry feeders in using
medicine and vaccination. The results of the
experiment indicated that the antibody titers of
all the chickens after vaccinated programs were
protectable for the Newcastle disease (ND),
Infectious laryngotracheitis (ILT), Infectious
Bronchitis (IB), Infectious bursal disease (IBD)
and Reovirus (REO). At the 10 and 20 weeks
of age, the percentage of positive reactivity of
PD were 4.4% and 0.3%, respectively. At the

16 weeks of age, the body weight of L7, L9,
L11 and L12 of male and female were 2,015.5 ±
125.0 and 1,350.8 ± 184.1g; 1,956.3 ± 111.2 and
1,362.2 ± 140.1g; 1,991.1 ± 146.9 and 1,371.4
± 181.0gm and 2,034.4 ± 124.3 and 1,496.9
± 146.8g, respectively. The best egg number
were 76 eggs of L12 up to 40 weeks of age.
Evaluation of reproductive performance in the
homozygous genotypes of the chickens showed
that the age at the first egg of L7, L9, L11 and
L12 strains were 153.7 ± 5.3 days, 159 ± 23.1
days, 147.0 ± 18.3 days and 146.0 ± 18 days,
respectively. The average body weight at first
egg of L7, L9, L11 and L12 strains were 1,535 ±
199.0 g, 1,399 ± 183.3 g, 1,464 ± 207.2 and 1,643
± 228.0 g, respectively. The average number of
eggs laying up to 40 weeks of age of L7, L9,
L11 and L12 strains were 70.9 ± 10.8 eggs, 65
± 12.0 eggs, 74.4 ± 12.4 eggs and 79.7 ± 9.6
eggs, respectively. The results indicated that
homozygous genotypes strains of Taiwan native
chickens had high reproductive performance.
(H. M. Liang, M. C. Lin, S. R. Kang, D. Y. Lin, C.
H. Wang and J. Y. Lin)

The performance testing of Taiwan game chicken
quality of Taiwan game chickens in the summer
of Taiwan. In this August and September, there

This study was conducted to understand the
hatching rate, growth performance and semen
16
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were 114 and 52 eggs hatched, respectively. The
results showed that the fertilized rate, hatching
rate of hatching eggs, hatching rate of fertilized
eggs in this August were 80%, 70% and 88%,
respectively . And the average birth weight of
chicks is 40.48 g. In addition, the fertilized rate,
hatching rate of hatching eggs, hatching rate
of fertilized eggs in this September were 79%,
56% and 71%, respectively. And the average
birth weight of chicks is 38.61 g. Meanwhile,
the body weights of male and female chicks
in 1 wk, 2 wks, 3 wks and 4 wks old were

147.06 g vs. 68.20 g; 238.74 g vs. 118.53 g;
350.90 g vs. 199.33 g and 500.69 g, vs. 316.49
g, respectively. Birds will be weighed every
month till 22 wks old and then the top of three
roosters will be slaughtered. Moreover, the meat
of breast and thigh will be collected for meat
quality analysis. Other roosters will be trained
for semen collection during 26-30 wks old.
These semen will be analyzed. Eventually, the
rooster, which had high quality semen, will be
selected.
(C. J. Hsieh, D. Y. Lin, M. C. Wu and A. K. Su)

One week old Taiwan game chicken chicks
for body weight measurement

Six weeks old Taiwan game chicken
chicks

Effects of four mating combinations of LRI brown Tsaiya No. 2 and
control line on the duration of fertility
The experiment was to investigate the best
mating combinations of LRI Brown Tsaiya No.
2 and mating combination on the duration of
fertility. A total of 320 Brown Tsaiya ducks (LRI
No. 2 120 females, 40 males; control line 120
females, 40 males) were used as experimental
animals. The four mating combinations were
1. LRI No. 2 ♂ × LRI No. 2 ♀ (SS group), 2.
control line ♂ × LRI No. 2 ♀ (CS group), 3.
LRI No. 2 ♂ × control line ♀ (SC group) and
4. control line ♂× control line ♀ (CC group).
The female ducks were artificial inseminated
at 62 weeks of age. The eggs were collected
for 21 consecutive days for hatch. Eggs were
hatched every 10 days. Fertility and hatch were
recorded. The results indicated that SS and

CS had significantly higher fertility eggs and
hatched eggs then SC and CC groups (P < 0.05).
SS had significantly higher dead embryos than
CS group (P < 0.05). In the duration of fertility,
SS and CS were higher than the other groups (P
< 0.05). No significant difference was found on
2-8 and 2-15 fertility rates. SS and CS fertility
rate were over 80% after 8 days with single
insemination. Whereas, fertility rate of SC and
CC were 64.6% and 57.9%, respectively. SS
and CS still had fertility ability till 13 days after
single insemination. Whereas, SC and CC had
no fertility ability.
(C. M. Hung, Y. F. Lin, H. L. Liu, C. H. Hsieh, H.
C. Huang and Y. S. Cheng)
17
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Selection and application of high feed efficiency in Brown Tsaiya ducks
-122.6 g for selected line and 1.5, 7.9, 0.1,
-14.9 and -1.7 g for control line from G0 to G4,
respectively. The predicted genetic responses to
selection on residual feed consumption within
generation between two lines (S-C) were 2.7,
-21.3, -25.7, -252.6 and -120.9 g from G0 to G4,
respectively.
(H. C. Liu, Y. I. Chang, L. Y. Wei and J. F.
Huang)

The objectives of this study were to
investigate the feed intake, egg mass, body
weight and delta body weight of Brown Tsaiya
ducks from 34 to 37 weeks of age, to evaluate
the residual feed consumption of ducks and to
evaluate the genetic improvement after selected
for 3 generations. Ducks were individual caged
after 12 weeks of age, feed consumption, egg
mass, body weight and body weight change
were recorded from 34 to 37 weeks of age. The
results indicated that average feed consumption,
average egg mass and average body weight
change for 4 weeks of selected line ducks were
3270 ± 563 g, 1043 ± 328 g and -37.3 ± 64 g,
respectively. The performance was better than
the control line ducks were 3499 ± 748 g, 1167
± 532 g and -2.2 ± 69.5 g, respectively. But there
was no significantly difference between these
two lines for the average feed conversion rate
(3.2 ± 0.8 and 3.2 ± 0.9). The breeding value
of residual feed consumption was determined
with genetic parameters estimates used h 2 =
0.4, which were 1.1, -13.4, -25.6, -67.5 and

The feed consumption of Brown Tsaiya
in individual cage is detected from 34 to
37 weeks of age

Genetic analysis for heterozygosity in ducks
0.47 to 0.78 with an average number of 0.62,
respectively. In terms of allele number and
heterozygosities, germplasm-preserved ducks
and Brown Tsaiya LRI No. 1 ducks showed
similar trends over all loci observed. Although
two of eleven microsatellite markers tested
in Brown Tsaiya LRI No. 1 did not fit HardyWeinberg equilibrium, which may be arisen
from the effects after long term selection for
increasing egg production, the evaluated FIS
value was not significantly different from 0. The
results indicated that Brown Tsaiya LRI No. 1
population still not endangering with inbreeding
depression. In 2013, we applied the same marker
set to conserve Wujie Black Muscovy. The result
showed that a total of 35 alleles were observed
with an average of 3.2 alleles and an average
2.1 effective alleles per microsatellite locus.
The observed and expected heterozygosity of
those polymorphic markers ranged from 0.040
to 0.793 with an average number of 0.376 and
0.066 to 0.773 with an average number of 0.423,
respectively. All of eleven microsatellite markers

The main objective of germplasmpreserved project is to maintain the duck
populations with high economic and cultural
values and to keep them away from the risk
of inbreeding depression, eventually to reach
the goal of sustainable livestock production.
Currently, we raise three populations, Brown
and White Tsaiya duck and Wujie Black
Muscovy for germplasm-preservation, record
the performance and reproduce ducklings for
the next generation every year. Furthermore, we
apply a set of 11 duck-specific microsatellite
marker system developed from Tsaiya duck
to the germplasm-preserved populations and
selective populations for genetic monitoring. In
2012, we estimated the genetic polymorphisms
of 40 Brown Tsaiya LRI No. 1 ducks by the
marker set. A total 47 alleles were observed
with an average of 4.3 alleles and an average
2.9 effective alleles per microsatellite locus.
The observed and expected heterozygosity of
those polymorphic markers ranged from 0.13
to 0.85 with an average number of 0.58 and
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(Y. Y. Chang, H. C. Liu, L. Y. Wei and J. F.
Huang)

tested fitted Hardy-Weinberg equilibrium and
the evaluated FIS value was not significantly
different from 0 which indicated that black
Muscovy population still not endangering
with inbreeding depression. Furthermore, the
genotypic data of 9th black Muscovy was
combined with the one of 13th black Muscovy
to draw individual phylogenetic tree and to
conduct STRUCTURE analysis. The results
showed that 9th and 13th black Muscovy had
similar genetic background and it also revealed
current conservation strategy could indeed be
used to maintain the genetic diversity of black
Muscovy. In the future, in order to conserve
the biodiversity of endemic duck breeds, it is
suggested that the genetic monitoring should be
carried out continuously.

Higher plumage diversity in conserved Brown
Tsaiya ducks

Improving the quality of minimal disease Muscovy duck herd for
biomedical purposes
The objective of this study was to set up
a minimal disease Muscovy duck herd and
establish the embryonic eggs and duckling
supply system for researching, development and
production of waterfowl vaccine. The minimal
disease Muscovy duck herd (L305) has been
selected from L302G13 (white Muscovy duck
LRI 1) for 10 generations and were raised in a
high-biosecurity duck house. The antibody of
goose parvovirus (GPV), Muscovy parvovirus
(MDPV) and duck hepatitis virus (DHV) was
monitored when the ducks were 12, 24 and 40
weeks by serum neutralization (SN) and virus
neutralization (VN). After improving the biosecurity measures and intensive disinfection,
the antibody titer of monitored diseases had
decreased. The positive rate of antibody of
GPV, MDPV and DHV had decreased to 0 %,

0.9% and 6.2%, respectively. These embryonic
eggs can produce over million doses of live
parvovirus vaccines.
(L. Y. Wei, H. C. Liu and J. F. Huang)

Rearing environment of MD Muscovy ducks

To estimate the quality of Muscovy duck semen with flow cytometry
The objective of present study was to
assess the feasibility of sperm quality evaluation
by flow cytometry in Muscovy duck (Cairina
moschata). Fresh semen of Muscovy drakes
was mixed with the semen stored 1-day at room
temperature by ratios: 100%, 75%, 50%, 25%
and 0%. The sperm membrane integrity and
mitochondria function of the pooled semen
was detected by flow cytometry and the sperm

motility, viability and normal morphology by
microscopy. Six drakes were selected randomly
to collect their semen and evaluate sperm quality
by flow cytometry and microscopy. These
semen was also artificially inseminated (AI) to
female Muscovy duck and female Kaiya duck
(Anas platyrhynchos). The correlation between
these parameters of sperm quality and AI result
was analyzed. The result of present study
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(L. Y. Wei, Y. C. Chen, H. C. Liu and J. F.
Huang)

showed, flow cytometry not only distinguished
sperm membrane integrity and mitochondria
function of pooled semen with different sperm
quality, but also discriminated the sperm quality
among drakes. In addition, there was positive
correlation among the two parameters by flow
cytometry and sperm motility, viability and
normal morphology by microscopy (P < 0.05).
In conclusion, flow cytometric detection assisted
with microscopy could be as an effective tool to
evaluate sperm quality of Muscovy drake.

Semen collection of Muscovy duck

Food animal breeding research consortium (FABRC): Selection for high
egg production line in White Roman goose
The breeding program is to select the high
egg production line of White Roman goose.
The experimental White Roman geese were
the offspring of the second generation of high
production line born in 2004. The reproductive
performance including age, body weight and
egg weight at the first egg, egg production and
laying period were investigated. The data of
egg production and pedigree obtained were
analyzed with Best Linear Unbiased Prediction
(BLUP) animal model, thereafter 25 ganders
and 100 geese were selected as breeders to
reproduce next generation. The results indicated
that egg production at the first lay number
were 41.4, 33.3 and 43.7, respectively at the
first, second and third generation. We expect
this breeding program will improve the ability
of egg production of geese after selecting 5
generations. When the high egg production line
of White Roman goose is named as a new line

in the future, we can prove high quality goslings
of the egg production line to commercial goose
breeders and high quality goslings of the hybrid
by the line of egg production mated the one of
heavy body weight to the commercial goose
farmers. Experimental results will be introduced
with the productive benefit to commercial goose
breeders and farmers.
(M. J. Lin, S. C. Chang, S. C. Liao, S. D. Wang,
C. C. Hsiao, Y. S. Cheng and Y. S. Jea)

Ganders of Beidou White Goose LRI-1

The improvement of reproductive performance in breeder geese
(S. C. Chang, M. J. Lin, Y. S. Cheng and Y. S.
Jea)

The study is to help commercial goose
breeders selecting the middle body conformation
and high egg production of White Roman goose.
We expect this breeding program and technology
of light intensity in an environmentally
controlled goose house improving the body
conformation and ability of egg production in
breeder geese. By this way, it could prove high
quality goslings of the hybrid which is mated by
the line of heavier body weight to commercial
goose farmers. These experimental results will
be introduced with the productive benefit to
commercial goose breeders.

Selecting the middle body conformation of White
Roman goose in the commercial breeding farm
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Conservation and genetic diversity maintenance in geese
The objective of this study was to
investigate the suitable volume of frozen semen
in a single straw for Chinese native goose and
to establish White Chinese native goose on
the meat geese production system. There is
more then 97% of meat-type geese market in
White Roman geese in Taiwan. However, the
production of Chinese geese drops markedly
year by year. Therefore, Chinese goose is as one
of the conservation of poultry genetic resources.
The project was preserved 100 dosages of semen
in freezing status in White and Brown Chinese
ganders. Cell banking system for frozen semen
is not only for genetic resources and conserved
usage, but also for lowering the risk of loss of
genes. Under conservation program, frozen

semen with a better quality will be more helpful.
On the other hand, the number of egg-laying ,
fertility rate and hatchability of fertile eggs of
White Roman goose mating with White Chinese
goose from February to May were 19.2 eggs/
goose, 51.78% and 76.77%, respectively. The
subcutaneous fat thickness and the meat color
score in sensory evaluation of hybrid geese was
significant (P < 0.05) thinner and better than that
of maternal birds. These results suggested that
the production system used White Chinese geese
could improve carcass quality of meat geese
and keep meat characteristics originated from
paternal birds.
(S. D. Wang, C. C. Hsiao, M. J. Lin, P. C. Nien, S.
C. Chang and Y. S. Yea)

Artificial egg-free drenching system for waterfowl hatching machine
humidity was controlled by automatic control
relative humidity device. The results showed
that there was no significantly difference
between the control group and relative humidity
automatic control groups. Hence relative
humidity automatic control device could be used
in egg setter on the hatchability of goose eggs.
(C. C. Hsiao, S. W. Wang and Y. S. Jea)

The purpose of this study was to evaluate
the effects of different humidity control of egg
setter on the hatchability of goose eggs. Five
batches of eggs were collected and randomly
allocated into control and relative humidity
automatic control group. The relative humidity
of egg setter in control group was controlled
by traditional operation with water plate and
shower. In experimental group, the relative

Effect of dietary supplementation of Toona sinensis on growth
performance, blood, characteristics and immunity in geese
The aim of this study was to investigate
the effect of dietary supplementation of Toona
sinensis on the growth performance, blood
characteristics and immunity of hybrid geese.
Twenty-four birds were assigned to 2 groups
at 8 wk of age, the control one and the dietary
inclusion of Toona sinensis. Individual body
weight and pen group feed consumption were
measured at 2-week intervals through wk 16.
The blood was collected from brachial vein of

foot to determine serum characteristics. The
results showed that there was no significantly
difference on the growth performance and
blood characteristics among the groups. The
supplementation of Toona sinensis resulted in
higher concentration of serum IgG (P < 0.05).
We suggest that Toona sinensis can be used as
a feed additive in geese diet to promote their
immunity.
(C. C. Hsiao, S. W. Wang and Y. S. Jea)

Observation of growth and reproductive performance between two
breed of genetic conservation Chinese geese
The aim of this study was to maintain the
gene pool of Chinese geese and to investigate
their growth and reproductive performance
for breeding purposes. Geese were measured

at 4-week intervals through wk 20. In the
breeding season, eggs production, fertilization
and hatching rate were recorded. The results
showed that body weight of male and female
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progeny of Chinese White geese at 0, 4, 8, 12,
16 and 20 weeks were 113 and 106; 1,310 and
1,250; 2,880 and 2,680; 3,920 and 3,400; 4,570
and 3,830 and 4,720 and 4,170g, respectively.
The body weight of male and female progeny
of Chinese Brown geese at 0, 4, 8, 12, 16 and
20 weeks were 111 and 108; 1,320 and 1,170;
2,960 and 2,650; 4,020 and 3,410; 4,590 and
3,810 and 4,810 and 4,110g, respectively. The
body weight differed significantly (P < 0.05)
between sexes. The two breed on body weight
were not significantly different. The annual egg

production of Chinese White geese and Chinese
Brown geese were 36.8 and 32.9, respectively.
The rates of fertilization and hatching of the
egg in Chinese White geese were 83.1% and
72.4%, respectively. In Chinese Brown geese,
the fertilization and hatching rates were 83.0%
and 68.3%, respectively. Chinese White geese
had a batter egg production performance,
fertilization and hatching rates than those of the
brown Chinese geese. The results may provide
the geese industry reference.
(C. C. Hsiao, S. W. Wang and Y. S. Jea)

The remote delivery of hatching eggs of waterfowl in commercial
production model
This experiment was designed to
investigate the effects of transport conditions on
egg hatchability. Because hatching egg transport
is a transition from one farm to another, climatic
conditions are important to maintain hatching
potential. To prevent negative affects on
embryo vitality during transportation, sudden
temperature changes, shocking and jolting
should be avoided. Transport time no longer than
12-24 hours has very little effect on the quality

of hatching eggs. Temperature fluctuations
during transport were recorded. The results
showed that ambient temperature was one of the
top priority factors. When the temperature was
kept at above 25˚C during transport, the quality
of hatching eggs can be maintained. Transport
at 3 to 6 days before hatching was appropriate.
Paper packaging with a protective function can
be used as long distance transportation.
(C. C. Hsiao, S. W. Wang and Y. S. Jea)

An arduino animal weighing system with radio frequency identification
the data coming from the Reader and integration
with weight, date and time data and finally
displayed on the LCD monitor and stored in the
SD card. Users can use the SD card directly via
computer, or save it into remote cloud database.
Through this system, researchers can carry
out field animal weight measurements without
desktop or notebook computer. USB Arduino
integrates RFID handset with wireless Bluetooth
scale. There is no obstacle transmission line,
free to move and easy to find the best position
for reading tags. The system can provide a
better alternative to hand weight recording and
increase the efficiency of animal management.
(D. Y. Lin, J. Y. Huang, Y. Y. Lai and M. C. Wu)

Weight measurement is an important
process in animal breeding. Radio Frequency
Identification, RFID, tags can reduce the
mistakes in identifying animals. However,
RFID animal tags is not easy interpreted
directly by the human eyes and the integration
of tag information with time and weight data
need further computing process. Therefore, to
construct a fast and simple RFID, animal weight
management system is important. The system is
a single-chip microcomputer, Arduino, powered
by Serial Bus (USB). Weight data is calculated
from Load Cell, time is catch by Real-time
clock, RTC and bluetooth modules supporting
RFID Reader connection. Arduino first decode
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Evaluation of the effect of substitution of corn by brown rice in diets on
the growth performance and carcass quality of growing-finishing LD pigs
A total of 50 LD (Landrace×Duroc -Jersey)
crossbred pigs with averaged body weight (BW)
of 30 kg were used. Pigs were allocated into 5
treatments by BW and fed with five diets, i.e.
control, graded levels substitution of corn (SC)
in the control diet by brown rice (SC 50%, SC
75%, SC 100% and SC 100% with iron-amino
acid). Feed and water were provided ad libitum.
Pigs were fed the finisher diets when the average
BW reached 65 kg. When BW reached 120 kg,
all pigs were weighed and six pigs from each
treatment were delivered to the slaughterhouse
and the carcass characteristics were measured.
The growth performance, carcass quality, meat
composition, panel test of loin meat and fatty

Brown rice

acid composition of the meat were evaluated.
The results showed the pigs fed a diet of SC
50% had more efficient utilization of feed
during the growing period. The pigs of SC 50%
had less backfat thickness and higher marbling
in the loin meat. The overall acceptability of
loin from pigs fed the SC 50% did not differ
from the control group, but was higher than the
other groups. No difference was observed on
the fatty acid composition of loin meat among
groups. Substitution of corn by brown rice in
the diet of growing - finishing pigs to 50% is
recommended.
(C. W. Liao, B. L. Shih, G. J. Fan, T. C. Yang, H.
F. Lee, W. S. Chen, M. H. Lai and C. F. Lee)

LD crossbred pigs

Graded levels substitution of
corn by brown rice

Application of gel type diet to elevate the growth performance, immune
capacity and survival rate of piglets
The objective of this study was to evaluate
the effect of a gel type diet on the growth
performance, immune ability and diarrhea
occurrence of suckling and post-weaning piglets.
During the suckling stage, neonatal pigs from
a total of 6 litters were divided into 3 groups.
Three diet treatments included milk replacer
addition, milk replacer mixed with 1% plant
gum and only the sow milk (control group) and
were applied from birth to 7-day-old. Treated
piglets were fed 5 g of milk replacer daily
(am and pm). Results showed that all piglets
had similar daily gain and immunoglobulin

concentration. But piglets fed milk replacer
mixed with 1% plant gum tended to have better
body weight (BW), lower E. coli amount and
diarrhea occurrence. During the post-weaning
stage, 24 piglets (half male and half female)
around 28-day-old were randomly allotted into
12 pens depending on their gender and BW
for four wks of trial. Trial diet contained the
traditional creep feed and creep feed mixed with
1% plant gum. There were four times of feeding
a day during the 1st wk, 8:00, 11:00, 14:00 and
17:00, respectively. The other three wks, piglets
were allowed to access to their diet ad libitum.
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Trial results revealed that piglets fed creep feed
mixed with 1% plant gum tended to have better
BW, daily gain and lower diarrhea occurrence.
Meanwhile, feed intake, feed efficiency and
BUN level of piglets fed with creep feed mixed
with 1% plant gum were remarkably superior.

It is thus suggested for the suckling and nursing
stages piglets a gel type feeding could be a better
choice due to the reduced diarrhea occurrence,
significantly decreased feed waste and improved
feed efficiency.
(F. C. Liu)

Assessments of adding recombinant pepsin in diets soybean meal
replaced fish meal for post-weaning piglets
In this experiment, growth performance
and blood immunoglobulin concentrations
of post-weaning piglets were studied when
recombinant pepsin was added into the diet
fish meal was replaced by soybean meal. The
recombinant pepsin was secreted from yeast
cells. A total of 24 post-weaning piglets around
28-day-old, half male and half female, were
randomly allocated into 12 nursery pens (one
male one female) according to their gender and
body weight. Corn-soybean diet with 5% of
fish meal were fed to piglets as positive control
(protein content of fish meal is equal to 9% of
yellow corn and 9% of soybean meal). Cornsoybean diet without fish meal was fed to piglets
as negative control. Negative control diet added

with recombinant pepsin at the activity of 1,000
U/kg served as the experimental group. Growth
performances of piglets fed three diets were
similar, but the experimental group had a better
trend of feed efficiency when compared with
those fed the negative control diet. Regarding
the concentrations of immunoglobulin, although
there was no significant difference of IgA
and IgG among groups, IgM level in positive
group was higher than the other two groups. In
accordance with animal feeding results, it was
demonstrated that 5% fish meal in piglets diet
could be replaced by 9% soybean meal and
9% yellow corn while recombinant pepsin was
added at 1,000 U/kg level.
(F. C. Liu)

The gene map of cellulolytic bacteria screened from digestive tract of
finishing LYD pigs fed grass
The objective of this project was to screen
the cellulose decomposing bacteria from
finishing pig feces that was offered short cut
fresh grass Napiergrass Taishigrass No. 3. LYD
crossbred finishing pigs with an average body
weight of 60 kg were raised in individual pen
for more than two months. They were offered 2.5
kg of complete corn-soybean diet (CP 13% and
DE 3,250 kcal/kg) and short cut Napiergrass
Taishigrass No. 3 (0.5-2.4 cm) ad libitum

daily. From previous studies, 1% cellulose was
included in the incubation medium as carbon
source to screen the cellulolytic microflora
from pig feces. Seven bacteria strains possessed
of cellulolytic activity. The map of molecular
weight of cellulose zymogen and Neighborjoining tree analysis showed the relationships
between the 16S rRNA gene sequences. The NP
No. 10 with Achromobacter denitrificans, NP
No. 14 with Stenotrophomonas maltophilia, NP
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No. 9, 12 and 15 with Achromobacter sp. BPZ11
and NP No. 2 and 4 with Sinorhizobium sp. all
had a close relationship. Their 16S rRNA gene

sequences similarities were above 93%.
(F. C. Liu)

Effects of two-phase fermented-probiotic soybean-feather meal diet on
the growth performances and carcass characters of black pig
The two-stage fermented-probiotic
soybean-feather meal diet was produced by
two durations of solid-state fermentation. The
Bacillus subtilis natto N21 was used in the
first phase fermentation and the Lactobacillus
sporogenes L12 was used in the second phase
fermentation. The raw materials used as
substrate for the fermentation was mixture of
50% DSBM (de-hull soybean meal) and 50%
hydrolyzed feather meal. Four different dietary
treatments were formulated into iso-crude
protein and iso-metabolic energy diets (CP =
15.5%; ME = 3265 Kcal/Kg). Eighty finishing
pigs of Duroc (D, ♀) × KHAPS black pig (K,
♂) hybrids (DK) in an average weight of 78 kg
were selected and randomly assigned into four
groups with 5 replications. Each replication
contained 2 barrows and 2 gilts. Experimental
diets were the control group of the corn soybean powder as the bulk of raw materials
containing 3% fish meal, the group A of the fish
meal substitution with 2.5% probiotic soybean-

feather meal, the group B of the fish meal
substitution with 5% probiotic soybean-feather
meal and the group C of the additional 5%
soybean meal into control diet. The net cost per
kilogram of treatment diets were 13.3, 12.2, 12.6
and 11.9 NT dollars during the entire 9-weeks
feeding trial. Finishing pigs on the probiotic
soybean-feather meal had significantly (P <
0.05) increased total body weight, average daily
gain, daily feed intake and feed conversion rate.
The carcasses characteristics showed that diet
substituted with 5% probiotic soybeans-feather
meal had significantly (P < 0.05) elevated A
and B values on the Fleshy chroma values.
No difference was observed in general meat
characteristics (moisture, crude protein, crude
fat and ash), meat color score, marbling score,
firmness and loin muscle area.
(H. J. Huang, H. L. Lee, H. S. Wang, W. K. Lo, C.
B. Hsu, C. H. Wang, C. Y. Lin, B. C. Weng and K.
L. Chen)

Two-phase fermented-probiotic soybeanfeather meal with the appearance of pale
yellow, powder and no pungent smell

The loin of 3% fish meal substituted with
5% two-phase fermented-probiotic soybeanfeather meal

Effect of two stage mix-probiotics fermented soybean feather meal on
black pig immunity performance and blood biochemical value
Eighty finishing pigs of Duroc (D, ♀)
× KHAPS black pig (K, ♂) hybrids (DK)
in an average weight of 78 kg were selected

and randomly assigned into four groups with
5 replications. Each replication contained 2
barrows and 2 gilts. Experimental diets were
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the control group of the corn-soybean powder
as the bulk of raw materials containing 3% fish
meal, group A-fish meal substitution with 2.5%
probiotic soybean-feather meal, group B-fish
meal substitution with 5% probiotic soybeanfeather meal and group C-additional 5% soybean
meal into control diet. The treatment during
the entire 9-weeks feeding trial. The immunity
characteristics showed that diet substituted
with 5% probiotic soybean-feather meal
significantly (P < 0.05) increased lymphocyte
proliferative response (LPS and Con A), DCFH
and cellular immune responses of CD3, CD4
and CD4CD8 concentration; No significant
difference was observed in phagocytosis activity
and humoral immune responses of IgM and

IgG concentration. The blood biochemical
characteristics showed that diet substituted with
5% probiotic soybeans-feather meal significantly
(P < 0.05) increased total protein amount (TP)
and high density lipoprotein protein (HDL)
of blood. It also significantly reduced lowdensity lipoprotein protein (LDL) and serum
urea nitrogen (SUN). However, No significant
difference was observed in total cholesterol
(TCho) and total glucose (TG) concentration,
glutamic-oxaloacetic transaminase (GOT),
glutamic-pyruvic transaminase (GPT) and
alkaline phosphatase activity (ALP).
(H. J. Huang, W. K. Lo, C. B. Hsu, C. H. Wang, C.
Y. Lin, B. C. Weng and K. L. Chen)

Effects of two-phase solid-state fermented-probiotic soybean-feather
meal on growth performances of growing KHAPS black pigs
The study was conducted to determine
the effects of two-stage solid-state fermented
soybean-feather meal diet supplementation on
growth performance in growing black pigs.
The Bacillus subtilis natto N21 was used in the
first phase fermentation and the Lactobacillus
sporogenes L12 was used in the second phase
fermentation. The raw materials used as
substrate for the fermentation was mixture of
60% SBM (soybean meal) and 40% hydrolyzed
feather meal. Four different dietary treatments
were formulated into iso-crude protein and isometabolic energy diets (CP = 18.0%; ME =
3265 Kcal/Kg). A total of 80 KHAPS black pigs
with initial BW of 27.7 kg were used in a 9-wk
experiment. Exp. 1: Pigs with 5 replicates and
equal number of sex were randomly allotted
into4 dietary groups--5% fish meal (the cornsoybean meal as the bulk of raw materials),
5, 10% and 15% fermented feed treatments.
Feed and water were provided and feeding was
ad libitum. The results of the overall period
growth performance showed that the 5%
fish meal treatment, 5% and 10% fermented
feed treatments had significantly higher (P <
0.05) pigs weight than 15% fermented feed
treatment. Average daily gain of the 5% fish
meal treatment, 5% and 10% fermented feed
treatments were significantly higher (P <
0.05) than the 15% fermented feed treatment.
Daily feed intakes of the 10% fermented feed

treatments were significantly higher (P < 0.05)
than the 15% fermented feed treatment. Feed
conversion rates of the 5% fermented feed
treatments were significantly improved (P <
0.05) than the 15% fermented feed treatment.
Exp. 2: Pigs with 4 replicates and equal number
of sex were randomly allotted into 5 dietary
groups-- control treatment (the corn-soybean
powder as the bulk of raw materials), 3% fish
meal, 1, 2% and 3% fermented feed treatments.
Feed and water were provided and feeding was
ad libitum. The results of the overall period
growth performance showed that the 3% fish
meal treatment, the 2% and 3% fermented
feed treatments had significantly higher (P <
0.05) pigs weight and average daily gain than
the control treatment and 1% fermented feed
treatment. Daily feed intakes of the 3% fish
meal and 3% fermented feed treatments were
significantly higher (P < 0.05) than the 2%
fermented feed treatment; the 2% fermented
feed treatment were significantly higher (P
< 0.05) than the control treatment and 1%
fermented feed treatment. Feed conversion rate
of the 3% fish meal treatment were significantly
worse (P < 0.05) than the control treatment and 1,
2,3 % fermented feed treatment.
(H. J. Huang, H. S. Wang, H. L. Lee, C. B. Hsu,
W. K. Lo, C. H. Wang, C. Y. Lin, Y. D. Hsu and K.
L. Chen)
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Effects of two-phase solid-state fermented-probiotic soybean-feather
meal on immune performances of growing KHAPS black pigs
The study was conducted to determine
the effects of two-stage solid-state fermented
soybean-feather meal diet supplementation on
immune performances in growing black pigs.
The Bacillus subtilis natto N21 was used in the
initial phase fermentation and the Lactobacillus
sporogenes L12 was used in the subsequent
phase fermentation. The raw materials used as
substrate for the fermentation was mixture of
60% SBM (soybean meal) and 40% hydrolyzed
feather meal. Four different dietary treatments
were formulated into iso-crude protein and
iso-metabolic energy diets (CP = 18.0%; ME
= 3265 Kcal/Kg). A total of 80 KHAPS black
pigs with initial BW of 27.7 kg were used in
a 9-wk experiment. Pigs with 5 replicates and
equal number of sex were randomly allotted
into 4 dietary groups: 5% fish meal (the cornsoybean meal as the bulk of raw materials), 5,
10% and 15% fermented feed treatments. Feed
and water were provided and feeding was ad
libitum. The immunity characteristics showed
that IFN-γwould also play a physiological
role. The diet substituted with the 5% and 10%
fermented feed treatments were significantly
higher (P < 0.05) than the 5% fish meal and 15%
fermented feed treatment had significantly (P <

0.05), which also promoted the level of gamma
interferon (IFN-γ) , increased lymphocyte
proliferative response (LPS and Con A)
and oxygen burst activities of granulocytes.
No significant difference was observed in
phagocytosis activity and hematological traits
responses concentration. Phytohemagglutinininduced skin swelling response (24 and 0-24
hours) of the 10% fermented feed treatments
were significantly higher (P < 0.05) than the 5%
fish meal treatment. HA antibody titers were
expressed as the levels of immunoglobulin (IgG,
IgA and IgM). The results of the showed that the
10% fermented feed treatments had significantly
increased (P < 0.05) IgA concentration than 5%
fish meal treatment and 15% fermented feed
treatment. The 10% fermented feed treatment
was significantly higher (P < 0.05) than 5%
fish meal treatment and 15% fermented feed
treatment. No significant difference was
observed in IgM concentration. Survival rate (%)
of the 5% and 10% fermented feed treatments
were significantly higher (P < 0.05) than the
15% fermented feed treatment.
(H. J. Huang, H. J. Ko, C. B. Hsu, H. S. Wang, C.
Y. Lin, B. C. Weng, Y. D. Hsu and K. L. Chen)

Application of corn silage in the diet of finisher DK black pigs
The research was conducted to evaluate
the two levels of silage (10 and 20%) replacing
finisher feed on the growth performance of DK
black pigs (Duroc × KHAPS black pig hybrids).
Forty-eight finisher pigs were randomly allotted

to four dietary treatments, including Treatment 1:
the basal diet (CP 15%) based on corn-soybean
meal; Treatment 2: 10% silage replacing the
basal diet; Treatment 3: 10% silage replacing the
basal diet and soda gave 10 g per day; Treatment

Corn silage replace basal diet

Feeding corn silage to DK black pigs
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4: 20% silage replacing the basal diet and soda
gave 12 g per day. The feeding period was body
weight of 60 to 115 kg and the dry matter intake
was nearly the same. The growth performance
showed that the body weights and ADG in
various stages were not significantly different
among treatments, but the treatment 3 was a
little better than the other groups. Feed intake
in Treatment 4 was highest (P < 0.001) and that
resulted in the worst feed efficiency (G/F) (P

< 0.05). Up to 20% of silage replacing rate, it
had no adverse effects on the carcass traits and
meat quality, but the feed costs can be reduced
approximately by 2%. If the related techniques
(transporting, stirring and feeding steps) can be
improved, silage can be promoted to apply in
the industry of black pigs.
(C. B. Hsu, H. S. Wang, H. L. Lee, H. J. Huang
and C. H. Wang)

Application of corn silage in the diet of pregnant KHAPS black sows
increased 0.35, 0.27 and 0.24 cm during
pregnancy, respectively. Weight losses were 21.1,
26.1 and 20.1 kg and backfat thickness losses
during lactation were 0.35, 0.46 and 0.40 cm,
respectively. The litter sizes at birth were 11.1,
11.2 and 11.7 and litter sizes born alive were
9.2, 9.1 and 9.6, respectively. The birth weights
of piglets were 1.33, 1.36 and 1.29 kg, the
weights on 4 weeks of age were 5.57, 5.59 and
5.25 kg and the survival rates at weaning were
95.5, 95.5 and 95.0%. It showed that the corn
silage supplementation to diet to replace partial
feed could have positive effects on the feed
cost reduction and reproductive performance of
sows.
(C. B. Hsu, H. S. Wang, H. L. Lee, H. J. Huang
and C. H. Wang)

The study was conducted to evaluate
the reproductive performance of the pregnant
KHAPS black sows with the diet supplemented
to corn silage. Thirty pregnant KHAPS black
sows were randomly allotted to three treatments,
including the basal pregnant diet (Treatment 1)
based on corn-soybean meal; Treatment 2 and
3 were the basal diet supplemented with corn
silage to replace respectively 15% and 30% dry
matter of the basal diet. The feeding regimens
initiated on day 45 and ended on day 110 of
pregnancy, then all sows were fed the same
basal diet until weaning. The results indicated
that the feed cost per head per day were 28.2,
25.5 and 22.8 NT dollars respectively and the
feed costs of treatment 2 and 3 could be reduced
to 9.6% and 19.1%. The backfat thickness

Yolk color improvement by natural pigments
divided into A, B and C groups and feed with
basal feed, basal feed with 5% alfalfa meal and
basal feed with 5 % Napier grass meal during
18 to 40 weeks of age. Eggs and blood samples
were collected in 25, 30, 35 and 40 weeks of
age and the number of egg production was
recorded. The results showed that there was no

Consumers in Taiwan prefer the eggs
whose yolk with dark color. NRC (1994)
indicated that the yolk color is affected by
xanthophyll and carotene. In our studies, alfalfa
and Napier grass were tested to understand the
yolk coloration and the egg production traits of
the laying hens. Ninety ISA hens were randomly

(A)
(B)
(C)
The color of yolk on different treatment groups. (A) basal feed, (B) basal feed with 5% alfalfa
meal and (C) basal feed with 5 % Napier grass meal
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significant difference among those three groups
on the mortality rate, feed intake, average body
weight, hen-day egg production and average egg
weight. The score of Roche yolk color fan in
group C was highest than the others (P < 0.05).
There were no significant differences among
groups on the L and a value of yolk in different
sampling weeks, but the b value of group C
is the highest (P < 0.05) than that of another

two groups. There were also no significant
differences among groups on the SGOT, SGPT,
cholesterol, triglyceride, HDL-Cholesterol and
LDL-Cholesterol contents. In conclusion, the
feeds with 5% Alfafa meal or 5% Napier grass
meal did not affect the egg production traits and
serum biochemical values.
(C. M. Tu and A. K. Su)

Effects of dietary replacement of corn with feed rice on growth
performance and carcass characteristics of broilers
To explore the self produced energy feed
resource, this experiment was conducted to
study the effects of dietary replacement of
corn with feed rice on growth performance and
carcass characteristics of broilers. A total of
390 day-old broilers were randomly assigned
into five treatments and raised for five weeks.
A corn-soybean broiler diet was offered in the
control group and Taichung Sen 17 brown rice
replacing 50%, 75% or 100% of the corn in
diets were offered in the other three groups. In
the fifth group, additional 75 mg/kg of β-carotene
was supplemented in the 100% replacing diet.
Feed and water were offered ad libitum. Eight
chickens each treatment were sacrificed for
measuring the carcass characteristics at the end

of trial. Results indicated that replacing 50%
to 100% of corn with feed rice in diets did not
influence the broilers feed intake, body weight
gain, feed conversion rate and survival rate.
Carcass dressing percentage and abdominal fat
percentage of broilers were also not affected by
the replacement. However, birds fed higher feed
rice diet showed the lighter meat color of their
breast (P < 0.05). Supplementation of β-carotene
could not recover the breast color. It is thus
recommended for broiler production the proper
replacement of corn with feed rice is 50%
when considering both the growth and carcass
performances.
(B. L. Shih, G. J. Fan, W. S. Chen, M. H. Lai, C.
W. Liao and C. F. Lee)

Effects of dietary supplementation of organic copper and zinc or
phytase on the laying performance and egg quality of Leghorn layers
To e n h a n c e t h e m i n e r a l u t i l i z a t i o n
efficiency and protect our environment, the
experiment was conducted to study the effects
of supplementing organic copper (Cu) and zinc
(Zn) or phytase in diets for Leghorn layers. A
total of 160 Leghorn layers at 26 weeks of age
were allocated into four groups. Corn-soybean
grain mixture supplemented with CuSO4 and
ZnSO4 was adopted as the basal diet. Diet 1
contained 20 mg of Cu and 110 mg of Zn per kg
of diet (control). Diet 2 decreased the Cu and Zn
to almost the half amount, 10 mg of Cu and 60
mg of Zn (negative control). Diet 3 had the same
Cu and Zn content as diet 2, but phytase at 500
U/kg level was supplemented. Diet 4 again same
as diet 2 but another organic Cu at 5 mg/kg and
organic Zn at 30 mg/kg levels were added. The
feeding trial last for 12 weeks. Results showed

that feed intake, egg production percentage, egg
mass and egg shell quality were not affected
by dietary Cu and Zn levels and types. Phytase
addition in diet3 resulted in the higher egg
specific gravity, egg solid weight, shell weight
percentage, shell strength and thickness than
the other treatments (P < 0.05). Control group
and phytase group had the higher yolk weight
and the lower egg white to egg weight ratio
(P < 0.05). Zn content in yolk and Ca, Mg
and P contents in shell were similar among
treatments. In conclusion, reducing dietary Cu
and Zn concentration to 10 mg and 60 mg a
kg, respectively, is feasible in maintaining the
laying performances. Another supplementation
of phytase at 500 U/kg level in this low Cu and
Zn diet could stimulate the better shell quality.
(B. L. Shih and M. L. Lee)
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Effect of replacing dietary corn with pulverized rice on the growth
performance and carcass traits in mule ducks
To explore the self produced energy feed
resource, this experiment was conducted to
study the effects of dietary replacement of
corn with feed rice for Leghorn layers. A total
of 200 layers at 23-wk-old were randomly
assigned into five treatments. A corn-soybean
layer diet was offered in the control group
and Taichung Sen 17 brown rice was used to
replace 50%, 75% or 100% of the corn in diets
for the other three groups. In the fifth group,
another 300 mg/kg of natural xanthophyll
was supplemented in the 100% corn replaced
diet. Feed and water were offered ad libitum.
The laying performance and egg quality

were measured during the experiment period.
Results indicated that the daily feed intake, egg
production, egg mass and egg conversion rate
were decreased when layers were fed the diet
which 100% corn was substituted by feed rice
irrespective of xanthophylls supplementation
or not. Furthermore, the color of yolk became
significantly lighter when 100% substituted
diet was provided (P < 0.05). Supplementation
of xanthophyll could recover the yolk color.
In conclusion, the recommended amount of
substitution of corn by feed rice for layer was
50% or the lower.
(B. L. Shih, M. H. Lai, G. J. Fan and C. F. Lee)

Effect of replacing dietary corn with pulverized rice on the growth
performance and carcass traits in mule ducks
The purpose of this experiment was to
determine the effects of feeding with diets
containing different ratio of pulverized rice
on growth performance and carcass traits of
mule ducks and to establish a feeding standard
for mule ducks. Two hundred and forty mule
ducks were used in this experiment. Ducklings
from hatched to 3 weeks of age were raised
in the brooding house. After 3 weeks of age,
ducks were raised in a duck house and allocated
randomly into four treatments: control and three
isocaloric and isonitrogenous groups in which
graded level (50%, 75% or 100%) pulverized
rice was in substitution for corn in control diet.
There were three replicates in each treatment.
Body weight, feather length and feed
consumption were collected at 3, 7, 10 and
12 weeks of age. Feed intake, body weight
gain, feed conversion ratio were calculated
in different periods. At 12 weeks of age,
three ducks in each replicate were randomly
sacrificed to determine the carcass traits. The
results showed that ducks consumed about
149 to 156 g per day from 3 to 12 weeks of
age and no significant difference was found
among treatments. Body weights of mule
ducks were heavier in treatments containing
higher ratio of pulverized rice (P < 0.05).
Feed conversion ratio in all treatments were
about 4.08 to 4.20 from 3 to 12 weeks of

age and no significant difference was observed
among treatments. Ducks in the group with
100% corn replaced by pulverized rice had
heavier breast weight than those in control
group (P < 0.05). Despite diets with higher ratio
of pulverized rice did not affect the shear force
of breast meat, the b value on breast skin in the
treatments containing over 75% pulverized rice
was significantly reduced (P < 0.05). The results
showed replacing corn with pulverized rice in
diets could improve mule ducks' live weight,
carcass weight and breast weight, but the color
of carcasses should be considered.
(J. H. Lin, C. H. Su, C. H. Cheng and J. F.
Huang)

Pulverized rice
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The effect of feed restriction during developing period on testis
development of ganders
Testes development and reproductive
performance of White Roman geese hatched in
Jan were evaluated following feed restriction
during rearing period. After 12 weeks of age,
birds were distributed among three feeding
treatments and received a holding diet. Control
geese were fed ad libitum (AL) and birds
assigned to restricted regimes were fed 70%
(R70) or 85% (R85) of the feed consumed by AL
birds on the previous week. Each treatment had
a triplicate pens, which were twelve birds in a
pen. Body weight of male geese assigned to AL,
R85 and R70 groups were losing 3.1, 5.6 and
11.9% during the rearing period, respectively.
Meanwhile, females raised body weight for 3.8
and 4.5% in AL and R85 group, respectively and
lost for 0.1% in R70 groups at the same duration.
Average daily feed intake (ADI) of male and
female geese was 208.6 and 199.8 g/bird/d. Left

testis weight at 26, 30, 34 and 42 weeks of age
was 2.83 to 4.08 g, 2.41 to 3.66 g, 2.07 to 3.03 g
and 4.40 to 6.42 g, respectively. Mature sperms
were found in seminiferous tubule of right
testis and epididymis from 26 weeks of age in
the three treatments. No significant differences
were observed in ADI and egg production
among groups during 23 to 46 weeks of age.
Flock fertility, early embryonic mortality and
hatchability of fertile eggs were unaffected by
feed restriction during 23 to 41 weeks of age.
But even then, reproductive performances were
better for geese fed 70 and 85% of ad libitum.
The results showed that feed can be restricted to
85 or 70% of ad libitum during rearing period
without affecting reproductive parameters of
White Roman geese.
(S. D. Wang, C. C. Hsiao, C. M. Wang and Y. S.
Jea)

The effect of dietary nutrient density on growth performance in turkeys
from 14 to 28 d of age and 28 to 84 d of age
than those of female birds. Growth performance
of birds showed that there were no differences
among the three feeding systems and between
the 10% more Lys and Met or not during these
two periods. Feed conversion ratio (FCR) in
both gender of turkeys fed 5% more ME during
the last 2 feeding phases was significantly better
than those fed no extra ME level. The body
weight of male birds before slaughter in the A
system fed 5% more ME was higher than those
fed no extra ME level. Dressing percentage of
female birds in the A system fed 5% more ME
was lower than those fed no extra ME level. The
ADG and FCR of female turkeys from 14 to
124 d of age in the A, N and N10 system were
105.8, 101.3, 102.0 g/bird/d and 2.75, 2.93, 2.81,
respectively. The ADG and FCR of male turkeys
from 14 to 145 d of age in the A, N and N10
system were 148.8, 146.5, 140.9 g/bird/d and
2.57, 2.68, 2.73, respectively. The result showed
that the Aviagen Group recommendations in
2012 on feeding phase and dietary nutrient
density had better growth performance of meattype turkeys than that of the N and N10 system.
(S. D. Wang, C. M. Wang, C. C. Hsiao and Y. S. Jea)

This study was to investigate the effect
of dietary nutrient density on the growth
performance of meat-type turkeys. One hundred
and twenty six male and 126 female B.U.T.
commercial turkeys were used. Each gender
was received three different feeding systems.
Dietary formula of N system was calculated
consulting recommendations of Nutrient
Requirements of Poultry (NRC, 1994). The
second dietary formula (A system) was followed
from Aviagen Group recommendations in 2012.
Ten percent extra lysine (Lys) and methionine
(Met) of NRC (1994) recommendations was
used in the third diet (N10 system). At the last
two feeding phases in each feeding system, five
more percentage of ME level of experimental
diet was also examined on each gender or
system. The experimental period of female birds
in the A system was from 14 to 124 d of age and
the residual of two feeding systems were from
14 to 138 d of age, respectively. Nevertheless,
the experimental period of male birds was from
14 to 145, 14 to 166 and 14 to 166 d of age in
A, N and N10 system, respectively. The average
daily gain (ADG) and daily feed intake of male
turkeys were significantly higher in the period
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Evaluation of using Taichung Sen 17 rice grain in diets for meat geese
To explore the self produced energy
feed resource, it was aimed to evaluate the
effects of rice-soybean meal diet on the growth
performances of White Roman geese in this
study. The experimental period was divided into
2 phases, starter and grower stage. From 0 to 4
weeks of age, the brown rice (Taichung Sen 17)
was used in diets. During the 4th and 12th weeks
of age, the crushed whole rice grain (with hull)
was used instead. A total of 96 White Roman
geese were divided into 4 groups. Control
group (A group) was fed on the corn-SBM
diet. For the other 3 groups, B, C and D, brown
rice or crushed rice grain substituted 60, 80,
or 100% of corn in control diets, respectively.
Results indicated that at starter phase, growth
performances of geese fed on brown rice-SBM
diets were similar with those fed on corn-SBM

diet (control). At the grower phase, growth
performances of the geese fed on crushed whole
rice grain diet were also similar to that of the
control group, but the feed conversion ratio
(FCR) was affected. The higher fiber content of
whole rice grain might contribute to the lower
FCR. Skin color of the carcass was paler with
the increasing substitution ratio, that the skin
color of the D group fed 100% rice-SBM diet
was significantly paler than those geese fed
control diet (P < 0.05). In conclusion, rice-SBM
diet could be used for meat geese. However, the
high fiber content of whole rice grain and the
paling skin color needs to be taken into account.
(C. M. Wang, M. R. Lee, M. H. Lai, H. C. Wu, S.
H. Zhuang, S. W. Wu, C. L. Hu, Y. S. Jea and C. F.
Lee)

Establishing the crude protein and metabolizable energy requirements
of Brown Tsaiya ducks during laying period
The aim of this experiment was to establish
crude protein and metabolizable energy
requirements of Brown Tsaiya ducks during
laying period. Laying Brown Tsaiya ducks were
given diets recommended by the Manual of
Nutrient Requirements for Ducks (1988) during
hatching to 8 weeks of age. A restriction feed
containing 9.5% crude protein and 2,300 kcal/
kg metabolizable energy during 8 to 21 weeks
of age was given and laying diet was given
thereafter. The vaccination management was
given according to Ilan Branch’s SOP. Light
regime was given 16L:8D and lighting
intensity of 20 lux. Feed and water were
provided ad libitum in the experiment.
Three different crude protein levels (18,
20, 22%) and two metabolizable energy
levels (2,750 and 2,950 kcal/kg) created
a 3 x 2 factorial design experiment with
six treatments. Each treatment had three
replicates which contained 20 ducks.
The experiment was conducted from
24 to 52 weeks of age. Egg weight and
laying yield were recorded every four
weeks. The results indicated that the
level of crude protein and metabolizable
energy in the diet had no significant

effects on Brown Tsaiya ducks’daily feed
intake and egg laying yield. Treatment with
diet containing 22% crude protein and 2,750
kcal/kg metabolizable energy had the highest
egg laying performance. In the aspect of egg
weights, ducks at late egg laying stage had a
tendency of heavier egg weights than that at
early stage. For feed conversion ratio, the results
of all treatments were from 3.47 to 3.71 and no
significant difference was found.
(J. H. Lin, C. H. Su, C. H. Cheng and J. F.
Huang)

Brown Tsaiya Duck
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Effects of feeding diet with increased oil content on alleviating heat
stress in mule ducks
The purpose of this experiment was to
evaluate the heat stress alleviating effects on
mule ducks fed the diet with increased oil
content. There were three treatments in the
experiment: (1) ducks fed control diet with 1%
oil and reared at ambient temperature 25˚C; (2)
ducks fed control diet with 1% oil and reared
at 35˚C; (3) ducks fed the diet with 5% oil and
reared at 35˚C. Constant ambient temperature
and 85% relative humidity were implemented
through the whole experiment period. Growth,
carcass and blood electrolytes were determined
in the experiment. The experiment was lasted
for 4 weeks. The results of ducks’ body weights,
feed consumption and the rectal temperature
indicated that ducks exposed to 25˚C had higher
body weight, feed consumption and lower
rectal temperature than those raised at 35˚C (P
< 0.05). However, no significant differences
were found between the two groups at 35˚C. In
the carcass traits, ducks in the 25˚C treatment
group had heavier abdominal fat weight than
those in the two groups at 35˚C (P < 0.05).

There were no consistent change patterns found
among treatment groups for blood electrolytes.
In conclusion, the results of this experiment
indicated that feeding ducks with diet containing
5% oil couldn’t help ducks alleviate heat stress
efficiently in mule ducks.
(C. H. Su, C. H. Cheng, J. F. Huang and J. H.
Lin)

Mule ducks bred in artificial climate chamber

Manipulation of pineapple pulp silage and its quality assessment
Pineapple pulp rich in water soluble
carbohydrates and fiber is the by-products from
pineapple cake or juice processing. However, the
high moisture content limits its transportation
and utilization. The aim of this study was to
design the proper pineapple pulp silage (PPS)
formulation to increase its dry matter (DM) and
crude protein (CP) content so as to promote
its utilization as a feed resource. Pineapple
pulp (DM 17.7%, CP 6.6%, NDF 53.1%,
ADF 34.1%, in vitro dry matter digestibility
(IVDMD) 67.6% (DM basis) and pH 3.93)
collected after simple centrifugation was mixed
with wheat bran, soy sauce meal (DM 68.3%,
CP 31.2%) or wet sorghum distillers’ grains
(DM 30.7%, CP 20.9%) at different ratios. The
mixed material was ensiled in the water pipes
with ca. 20 L of volume for 28 d. Mixing ratios
included pineapple pulp : wheat bran = 100 : 5
- 20, pineapple pulp : soy sauce meal = 100 :
5 - 20, pineapple pulp : wheat bran : soy sauce
meal = 100 : 5 - 10 : 5 - 10 and pineapple pulp

: wheat bran : wet sorghum distillers’ grains =
100 : 5 - 10 : 25 - 50 (fresh weight basis). The
compositions, color and flavor of PPS is of high
quality and suitable for ruminant feed. After
ensiling, PPS has the averaged DM of 21.7%,
CP of 17.6%, NDF of 47.0%, ADF of 27.4%,
IVDMD of 68.0% and pH of 3.75. Comparing
with pre-ensiling stage, ensiling process
increases 5.6% in NDF, has no influence in ADF
content, decreases IVDMD by 5% and lowers
pH value by 0.18 units.
(G. J. Fan, C. T. Chang, C. S. Kuan, B. L. Shih, T.
F. Shiao and C. F. Lee)

Pineapple pulp
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Effects of dietary supplementation of pineapple pulp silage on milking
performance and milk panel test of Holstein lactating cows
To explore the local by-products as feed
resources, this study was aimed to study the
effects of supplementation of pineapple pulp
silage (PPS) in diets for Holstein dairy cows
on their milking performance and milk panel
test. The PPS was constituted by pineapple
pulp, wheat bran and pangolagrass hay at
100:15:3 as fed ratio and resulted in 28.4% of
dry matter and 9.27% of crude protein (DM
basis). A complete randomized design with
2-wks covariate adjustment was adopted. Trial
was repeated once. In each trial, a total of 48
Holstein lactating cows were assigned into four
groups according to their body weight, milk
yield, parity and days in milk. Cows received
diets containing 0 (control), 8, 14 or 20 kg (as
fed basis) of PPS a day for 24 days. Results
showed that the dry matter intakes of four
groups reached 23.3, 18.3, 19.0 and 19.8 kg.
Actual milk yields were 24.9, 25.6, 25.6 and
25.7 kg. Milk efficiency (milk/intake) turned
out to be 1.09, 1.40, 1.36 and 1.33, respectively.
Milk produced from PPS 20 kg group had the
lower fat content than those from control group.

From milk panel test, milk secreted from PPS
addition groups had the better flavor, sweetness
and total acceptance. The other milk appearance,
bitterness and feed flavor were all similar among
four treatments. In conclusion, PPS is a valuable
alternatively feed resource for Holstein lactating
cows. Its supplementation does not affect milk
yield, but consistently improves the milking
efficiency and milk acceptance. Diets with 8 to
14 kg of PPS are recommended.
(Chang, G. J. Fan, H. J. Lee, T. F. Shiao and C. F.
Lee)

Holstein cows

Effects of the dietary by-product and grain mixture ratios on the
lactating performance of Holstein cows
To explore the diverse feedstuff and cut
down the feed cost for dairy cattle, the proper
replacement ratio of agricultural by-products for
the grain mixture in a low long-fiber diet in hot
summer was evaluated. A total of 36 lactating
Holstein cows with daily milk yield above 25
kg were group-raised in a tunnel-ventilation
barn in two repeated 28-d feeding trials. All
three treated diets had 30% long-fiber forage
(DM basis), mainly constituted from corn silage.
By-products included the wet brewers’ grains,
soybean hull pellet and wheat bran. The ratios
of by-products vs. grain were 32:32, 37:27 and
27:37, respectively, for the control, high byproduct and high grain diets, respectively (36%
of the diet dry matter was from forage origin).
Results showed that all three diets could support
cows well in their lactating performance. The
whole averages in dry matter intake, milk
yield, milk fat, protein and lactose percentages

achieved 22.0 kg, 31.3 kg, 3.58%, 3.04% and
4.83%, respectively. High grain diet promoted
cow daily body weight gain. High by-product
diet stimulated the production of acetic acid in
the rumen, decreased the highest ruminal pH
value and lowered the blood urea nitrogen level.
It is indicated in hot summer diets formulated
with as low as 30% long-fiber forage will not

Low long-fiber diet
34

Animal Nutrition

deteriorate rumen health but benefit feed intake.
Also, the highly digestible by-product could
replace up to 10% of grain mixture in diets

without affecting cow performance.
(C. F. Lee, G. J. Fan, D. W. Yang and T. F.
Shiao)

Effects of the dietary by-product and grain mixture ratios on the
lactating performance of Holstein cows
To explore the diverse feedstuff and cut
down the feed cost for dairy goats, it was aimed
in this study to evaluate the proper replacement
ratio of agricultural by-products for the grain
mixture in a low long-fiber diet in hot summer.
A total of 21 Saanen and Alpine lactating goats
with daily milk yield above 2 kg were raised
individually in two repeated 28-d feeding trials.
Three experimental diets all have 30% of longfiber forage and 36% of total forage sources (DM
basis). The by-products and grain ratios of the
control, high by-product and high grain diets are
32:32, 37:27 and 27:37, respectively. Nutrient
levels of three diets were adjusted similar.
Results showed control, high by-products, or

high grain diets would not affect goat lactating
performance. Goats had similar dry matter
intake (1.76, 1.86 and 1.84 kg/d), milk yield
(2.29, 2.19 and 2.38 kg/d), milk fat (4.04, 3.97
and 3.90%), milk protein (2.85, 2.98 and 2.91%),
3.5% fat corrected milk (2.38, 2.28 and 2.46 kg/
d) and milk urea nitrogen (24.2, 22.7 and 24.0
mg/dL). It is indicated that in a low long-fiber
diet, the highly digestible by-product feedstuff
could replace up to 10% of the grain mixture
without affecting goat performance. Goats fed
diet with only 27% of grain mixture still perform
well.
(G. J. Fan, D. W. Yang, T. F. Shiao and C. F. Lee)

Evaluation of whole plant sunflower silage as a forage source for
growing dairy goats
Sunflower is an annual Asteraceae herb. It
could be used for oil extraction, food, landscape
and protein and fiber feed. The aim of this study
was to evaluate the feasibility of whole plant
sunflower silage as a forage source for growing
dairy goats. Sunflower at 90-d growth was
harvested as a whole, chopped and ensiled in
20 kg buckets. A total of 40 head of Saana and
Alpine castrated ram and theave with average
body weight of 51.7 kg were assigned into four
groups, 5 pens (1 ram 1 theave each pen) each
group. Feeding trial was conducted for 8 wks.
Control diet used corn silage as main forage. By
substitution, whole plant sunflower silage was
added into trial diets at 7%, 14% or 21% of the

diet dry matter. It turned out that goat responses
were highly variable and required adaptation
time to accept the whole plant sunflower silage
diet. Dry matter intake (averaged 1.09 kg) and
daily body weight gain (94, 105, 68 and 65 g)
were statistically the same. In this primitive
study, short of proper machine for chopping and
compacting resulted in the poor silage quality,
pH of 5.47 and Flieg’s score only 34. It thus
suggested that after the sunflower silage quality
is improved, it still could be a good forage
source for growing dairy goats. A diet containing
7% of sunflower silage might be proper.
(G. J. Fan, J. B. Lin, T. F. Shiao and C. F. Lee)

Evaluation of the feeding value of nilegrass for dairy goats
harvested and chopped. Half of the grass was
sun-cured to make hay, half was ensiled in 20kg pails to make haylage (moisture content
56.3%). Twenty one head of Saanen and Alpine
lactating goats with daily milk yield above 2 kg
were randomly assigned into three treatments
and raised individually in two repeated 28-d
feeding trials. All three diets had the same

Nilegrass is a perennial C3 type grass,
requiring plenty of water for planting, seedling
propagation by stem, cutting every 60 days or
80-110 cm in height and could harvest four
times a year. The aim of this study was to
evaluate the feeding value of nilegrass versus
imported bermudagrass hay for dairy goat.
Nilegrass Taishi No. 2 at 70-d growth was
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(G. J. Fan, S. P. Shaug, T. F. Shiao and C. F.
Lee)

amount of concentrate, corn silage and alfalfa
hay. The control diet included 0.56 kg (as fed
basis) of imported bermudagrass hay per day.
By directly substituting the same dry weight
of bermudagrass hay, nilegrass haylage or
nilegrass hay were added into treatment diets.
Results showed that goats fed bermudagrass
diet, nilegrass haylage diet or nilegrass hay diet
had the similar dry matter intake (1.91, 2.00 and
1.93 kg), body weight change, milk production
(2.43, 2.37 and 2.52 kg), milk compositions and
milking efficiency. Both the nilegrass haylage
and hay are good forage sources for lactating
dairy goats. Its feeding value for dairy goats is
comparable to that of the imported bermudagrass
hay, moreover, the utilization of local produced
Nilegrass cut down the feed cost effectively.

Nilegrass Taishi No. 2

The utilization of the crossbred meat goat
The purpose of this study was to
evaluate the growth performances and carcass
performances of the kids among the inbreeded,
upgraded and three ways crossbred systems.
The result showed that the kids in three ways
crossbred system had best performance of the
body weight and body shaped at 12nd months.
There were no significant differences of the
dressing and lean percentage among these
three groups. The moisture, protein, fat and
ash percentage of the L. dorsi muscles did not
differ among these three groups. Meanwhile, the
lightness (L) value, shear force and toughness
were significant higher in upgraded crossbred
group. Sensory evaluation of L. dorsi muscles
from test groups did not differ significantly,

yet the acceptance scores was higher in
upgraded crossbred group. The percentages
of saturated fatty acid, monounsaturated fatty
acid and polyunsaturated fatty acid of L. dorsi
muscles were not different. The palmitic acid
(C16:0, 20.80-2.50%) and oleic acid (C18:1,
45.75-53.30%) had the higher percentage.
The inbreeded group had the highest saturated
fatty acid percentage (66.18%) and the
three ways crossbred group had the highest
monounsaturated fatty acid percentage (34.35%)
of the perirenal fat. The stearic acid C18:0 and
oleic acid, C18:1 had the highest percentage of
the fatty acids.
(P. H. Chuang and A. K. Su)

The development of organic rearing regimen for Taiwan buffalo
This experiment was conducted to
investigate the growth performance, carrying
capacity and feed intake of Taiwan buffalo on
organic and conventional pasture. The results
showed that there was no significant difference
between birth weight, six month age weight,
nine months age weight and average daily gain
weights on organic or conventional pasture.
However, there was a significant difference on
the γ- glutamyltransferase value in the blood
of buffalo between these two groups. The
estimation of carrying capacity of organic or

conventional pasture was 9.89 vs. 5.40 AUM. As
far as concerned about 250 kg growing buffalo
grazing, the carrying capacity of these two
pastures were 14.5 head / acre and 7.92 head /
acre respectively.
(P. H. Chuang and A. K. Su)
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(A)
(B)
The Taiwan buffalo raised on (A) organic and (B) conventional pasture
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Laparoscopic insemination with low concentration semen in goats
The aim of this study was to evaluate
laparoscopic artificial insemination (AI) with
frozen-thawed semen on pregnancy rate,
delivery rate and the average litter size in
goats. The results showed that when using high
concentration semen (100×10 6 spermatozoa/
mL), the pregnancy rate, delivery rate and the
average litter size of traditional and laparoscopic
AI were 60.0% (6/10) vs. 77.8% (7/9), 100%
(6/6) vs. 85.7% (6/7) and 1.2 (7/6) vs. 1.3 (8/7),

respectively. It also showed that no matter AI
was performed at one or both uterine horns
resulted in similar trend in the pregnancy rate,
delivery rate and average litter size. The results
of laparoscopic artificial insemination with 5,
25, 50 and 75 × 106 spermatozoa/mL resulted
in a pregnancy rate (45 days post Insemination)
of 11% (1/9), 10% (1/10), 50% (5/10) and 30%
(3/10), respectively.
(T. C. Kang)

Examination of caprine ovary quality by
laparoscopy

Laparoscopic insemination into the middle
of uterine horn of the goat

Development of novel laparoscopic artificial insemination equipment
The aim of this study was to evaluate
the performance of three different types of
laparoscopic artificial insemination tubes. In the
first experiment, we compare the cost, operation
time starting from thawing of frozen semen
to ready for insemination and the pregnancy
rate, delivery rate, average litter size after
laparoscopic artificial insemination. Results
showed that the cost and operation time for
Germany, French and self-made tube was 375,
150 and 150 NTD and 120, 95 and 70 sec,
respectively. In addition, laparoscopic artificial
insemination with 75×10 6 spermatozoa/mL
by using the Germany, French and self-made
tube resulted the pregnancy rate (at day 45 post
insemination, detected by ultrasonic) of 38, 57
and 50%, with the delivery rate of 100, 75 and
100% and the average litter size of 1, 2.3 and

2. In the second experiment, we use self-made
tube to inseminate into three different position
of uterus horn (oviduct-uterus junction, middle
of uterus horn and uterus horn-uterus body
junction) to evaluate their resulted pregnancy
rates. The result showed the pregnancy rate
of insemination into uterus horn-uterus body
junction seems lower than that injection into
oviduct-uterus junction and the middle of
uterus horn (33, 50, 66%), but there were no
significant difference between that of oviductuterus junction and the middle of uterus horn
insemination.
(T. C. Kang)

38

Animal Physiology

A. The laparoscopic artificial insemination set of French IMV coorporation
B. The laparoscopic artificial insemination tube of Germany minitub coorporation
C. The product of self-made laparoscopic artificial insemination tube

Study on the immune responses to porcine embryonic stem cells after
transplantation
The purpose of this study was to realize
the differences of immune responses between
brain and spinal cord xenotransplantation by
transplanting porcine embryonic stem (pES)
cells into Sprague-Dawley (SD) rat’s brain
and spinal cord. The pES cells of different
differentiated stages were used in this study,
including: undifferentiated porcine embryonic
stem cells (D0 pES), neuron progenitors at
day 12 differentiation (D12 NP) and neuron
progenitors at day 18 differentiation (D18
NP). We investigated the expression of
immune response associated factors IL 1A,
IL 1B, IL 6 and TNFα by real-time PCR after
transplantation. The results demonstrated: (1)
Brain transplantation: the immune responses
of IL 1A, IL 1B, IL 6 and TNFα reached
the peak on day 3 after transplantation for
the rats transplanted with D0 pES and D12

NP exhibiting an instant immune response;
for the rats transplanted with D18 NP, the
immune response reached the peak on day 7 of
transplantation. (2) Spinal cord transplantation:
for the rats transplanted with D0 pES and D18
NP, the immune response reached the peak on
day 7 post transplantation, while those with
D12 NP having their immune responses reached
the peak on day 3 after transplantation. (3)
The expression of immune response associated
factors returned to the basal level on day 14 post
transplantation in all treatment rats. The results
obtained could provide a tool to realize the
differences of immune responses between brain
and spinal cord xenotransplantation with pES
cells and render the application of pES cells on
stem cell therapy and regenerative medicine in
the future.
(J. R. Yang and Y. J. Liao)
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The expression level of IL 1A, IL 1B, IL 6 and TNFα at the day 3, 7 and 14 after transplantation
of porcine embryonic stem cells in the brain of SD rats

The expression level of IL 1A, IL 1B, IL 6 and TNFα at the day 3, 7 and 14 after transplantation
of porcine embryonic stem cells in the spinal cord of SD rats

Establishment of porcine induced pluripotent stem cells
transplantation of piPS cells into NOD-SCID
mice resulted teratomas .Various differentiated
cells were found in the teratoma, such as neural
cells, keratinocytes, adipose cells, skeletal
muscle cells, smooth muscle cells, cartilage and
gland-like cells. These results demonstrated
that the piPS cells established in this study were
pluripotent. This technique is a powerful tool
for the study of patient-specific cell therapy
and for the transplantation study of Parkinson’s
disease and spinal cord injury in the future. We
hope this piPS cells could apply in the realm
of biomedicine and human disease study and
contribute to the biomedicine research of neural
degeneration and neural injury.
(J. R. Yang and Y. J. Liao)

The purpose of this study is to establish
and study pluripotency, efficiency of embryoid
body formation and potency of differentiation
of porcine induced pluripotent stem (piPS)
cells. The results showed that the morphology
of porcine ear fibroblasts were transformed into
colony type from spindle type one month after
infection with defined factors of Oct4, Sox2,
Klf and c-Myc. After co-cultured with STO
cells, typical colony morphology of stem cells
was found. The piPS cells expressed pluripotent
cellular markers including Oct-4, AP, SSEA3, SSEA-4, TRA-1-60 and TRA-1-81 antigens.
The efficiency of embryoid body formation of
pips cells was excellent when induced by using
hanging drop method. The karyotype of the piPS
cells was also normal (36+XY). In addition,

The typical colony morphology of porcine induced pluripotent stem cells which exhibited a
distinguish boundary between STO feeder layer (A). The piPS cells expressed pluripotent cellular
marker (B) and formation of embryoid body induced by hanging drop culture (C)
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Transplantation of chicken primordial germ gells after long-term in vitro
culture
The objective of this study was to evaluate the capacity of gonadal migration and
characterization for chicken primordial germ
cells (PGCs) after long-term in vitro culture.
Chicken PGCs collected from the primitive
gonads of 5.5-day-old White Leghorn chicken
embryos were plated together with their own
stroma cells as co-culture. The cultured PGCs
began to from colonies 7-10 days after plating.
The PGC-derived colonies maintained in culture
up to 280 days were positively stained with
antibodies specific to SSEA-1, SSEA-4, integrin
α6 and integrin β1 and also strongly expressed
periodic acid Schiff reaction. Their capacities of
migration and colonizing in the primary gonadal
ridge were further demonstrated by transferring
to stage 14-15 (3 days old) recipient embryos.
These results suggested that chicken PGCs

maintained in long-term culture retains their
capacity to express pluripotent markers and to
integrate into the gonads.
(J. F. Liou, Y. M. Shue, H. L. Liu, C. Tai, L. R.
Chen and J. W. Shiau)

The morphology of chicken PGC
collected from the gonads of 5.5-dayold embryos, Scale bar = 20 μm

Fluorescent microscope detection of gonad sections from 19-day-old chick embryos injected with
GFP-transfected PGCs. A: gonads from chicken embryos injected with GFP-transfected PGCs;
B: gonads from chicken embryos injected with cell-free HBSS buffer (negative control) and H&E
staining (C) (400×)

Passive protection effect of chicken egg yolk immunoglobulins on
enterovirus 71 infected mice
The objective of this study is to evaluate the
passive protective efficiency of immunoglobulin
in yolk (IgY) specific against human enterovirus
type 71 (EV71). The antibody was raised
by intramuscular immunization to 10 White
Leghorn hens, with inactivated human EV71 as
antigen. The titer and specificity of the antibody
were analyzed from purified IgY in the egg
yolks of immunized hens. Results indicated that
the titer of IgY specific against EV71 increased
from the third week after the first immunization.
The results of the neutralization effect of specific

IgY in EV71-challenged mice demonstrated that
the EV71-specific IgY, either by intraperitoneal
injection or oral administration, was able to
significantly reduce the morbidity and mortality
in EV71 infected mice pups.
(J. F. Liou, C. W. Chang, J. J. Tailiu, C. K. Yu, H.
Y. Lei, L. R. Chen and C. Tai)

41

Research and Development

(B) RD cells showed no CPE if antiEV71 IgY was mixed with EV71 for
2 hr, indicated virus neutralization

(A) The transfection of EV71 on
RD cells showing the cytopathic
effect (CPE)

ICR mice showed both limb paralysis and abnormal hair growth after EV71 challenge in
the IP model mouse of 8 dpi. (A); (B) Body weight difference between an EV71 infected
mouse (left) and anti-EV71 IgY treated mice (right) on 8 dpi at the same litter

Analysis of specific molecular markers and important genes in PGC
from White Leghorn chicken
constructured the siRNA of Cvh and transfect
to PGCs. After 24 hours of transfection, the
expression of Cvh in male PGCs was downregulated, but not in female's PGCs. Then
we compared male and female specific gene
expression after siRNA treatment. Pouv upregulated in both sex, indicated the PGCs prefer
to stay in PGCs but germ cells. Sox2, Sox9 also
up-regulated lightly in male PGCs. In female
PGCs, Lhx8 was down-regulated by siRNA,
which is the important factor about maintain the
oocyte and differentiated on early oogenesis.
Our findings show that Cvh is a critical factor
for maintenance and differentiation of the
oocyte during early oogenesis and it acts in part
by down-regulating the Lhx8 pathway.
(S. J. Deng and J. W. Shiau)

The purpose of this study is to investigate
the developmental and pluripotentcy related
genes expression profile of PGC obtained
from day 5.5 and day 8.5 chick embryos
after incubation. P G C w as obtained by
micromanipulation and the total RNA was
purified by commercial kit. The cDNA was
synthesized using RT-PCR with total RNA as a
template. The genes expression was detected by
real-time PCR using various kinds of primers
and the results showed that all the genes
detected were expression both in day 5.5 and
day 8.5 chick embryos except the Blimpl. Some
genes that selected from the chicken germ cell
database were also showed expression both in
day 5.5 and day 8.5 chick embryos. Cvh is an
important gene and preferentially expressed in
whole period of germ cell differentiation. We
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The effect of chTERT gene transfer on the feeder layer cells of chicken
primodial germ cells
Telomere-dependent replicative senescence
is one of the mechanisms that limit the doubling
number of normal cells. By overexpression of
telomerase, cells of various origins have been
successfully immortalized without changing
the phenotype. The telomerase have three main
parts: including telomerase RNA (hTR), TPI/
TLPI and telomerase reverse transcriptase
(TERT). The TERT, which is the catalytic
component of telomerase and the primary
function of telomerase is to maintain telomere
length in the cells. In the previous study, the
major problem was the feeder layer of PGC
unable to live long enough to support the PGC
growth in vitro. Feeder cells used in this study
was stromal cells separated from the primary
germline during collecting poultry PGC. Hence,
the purpose of this study is to construct the

vector containing TERT and transfer into stromal
cells by electroporation and lentivirus. The
results showed that although stromal cells can
be transfected with TERT gene carriers and then
extended the lifespan, but still have the problem
of poor transfection efficiency, low cell survival
rate and low cell division rate. This would also
affect subsequent conduct analysis of telomere
length and telomerase activity. The results still
have follow-up efforts to achieve improvement
of long-term culture of PGC in vitro. We would
continue to adopt viral transfection and telomere
length and activity analysis methods which
established in this trial to extend the lifespan
of stromal cells and the efficiency of providing
stable feeders in the future.
(H. Y. Kuo and L. R. Chen)

Improving the quality of minimal disease Muscovy duck herd for
biomedical purpose
The objective of this study was to set up
a minimal disease Muscovy duck herd and
establish the embryonic eggs and duckling
supply system for research, development and
production of waterfowl vaccine. The minimal
disease Muscovy duck herd (L305) has been
selected from L302G13 (white Muscovy duck
LRI 1) for 10 generations and were raised in a
high bio-security duck house. The antibody of
goose parvovirus (GPV), Muscovy parvovirus
(MDPV) and duck hepatitis virus (DHV) was
monitored when the ducks were 12, 24 and 40
weeks by serum neutralization (SN) and virus
neutralization (VN). After improving the biosecurity measures and intensive disinfection,
the antibody titer of monitored diseases was

decreased. These embryonic eggs can produce
over one million doses of live parvovirus
vaccines.
(L. Y. Wei, H. C. Liu and J. F. Huang)

Minimum disease Muscovy ducks

Application of semen quality detected by flow cytometry in Muscovy
ducks
The objective of present study was to
assess the feasibility of sperm quality evaluation
by flow cytometry in Muscovy drake (Cairina
moschata). Fresh semen of Muscovy drakes
was mixed with the semen stored 1-day at
room temperature by ratios: 100%, 75%, 50%,
25% and 0%. The sperm membrane integrity

and mitochondria function of the pooled
semen was detected by flow cytometry and the
sperm motility, viability and morphology were
investigated by microscopy. Six drakes were
selected randomly to collect their semen and
evaluate sperm quality by flow cytometry and
microscopy. These semen was also artificially
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stored at 4˚C for 24 hr could get better sperm
membrane integrity and mitochondria function
than that stored at 10˚C.
(L. Y. Wei, H. C. Liu and J. F. Huang)

inseminated (AI) to female Muscovy ducks and
female Kaiya ducks (Anas platyrhynchos). The
correlation between these parameters of sperm
quality and AI result was analyzed. The result
of present study showed, flow cytometry not
only distinguished sperm membrane integrity
and mitochondria function of pooled semen with
different sperm quality, but also discriminated
the sperm quality among drakes. In addition,
there was positive correlation among the two
parameters by flow cytometry and sperm
motility, viability and normal morphology by
microscopy (P < 0.05). In conclusion, flow
cytometric detection assisted with microscopy
could be an effective tool to evaluate sperm
quality of Muscovy drake. The Muscovy semen

Semen collection of Muscovy drake

Effects of extenders on the quality and fertility of cooled Formosan
Sambar stag semen after artificial insemination
The aim of this study was to examine
the effects of extenders on the quality and
fertility of cooled Formosan Sambar stag semen
after artificial insemination. Result showed
that the sperm motility score (SMS), sperm
concentration and sperm viability (VIAB) of
Formosan sambar stag semen collected by
electro-ejaculation were 4.7, 8.9×108 sperms/
mL and 87.0%, respectively. The SMS of
semen diluted with TCY or TY extenders were
not decreased by cooling at 4˚C for 12 h (5.0
and 5.0), but those of semen diluted with CY
extender were decreased from 5.0 to 4.0. The
VIAB (TCY: 86.8 vs. 89.3%; TY: 88.1 vs.
92.1%; CY: 84.2 vs. 88.3%) and acrosomal
integrity (NAR) (TCY: 82.3 vs. 86.5%; TY: 82.5
vs. 88.5%; CY: 77.3 vs. 85.4%) of the semen
diluted with TCY, TY or CY extenders and
cooled at 4˚C for 12 h were significantly lower
than those of semen freshly diluted with these
extenders without cooling storage (0 h). The
pregnant rates (TCY: 70%; TY: 80%; CY: 60%)
and parturient rates (TCY: 70%; TY: 80%; CY:
60%) were similar among estrus synchronized
Formosan Sambar hinds after artificial insemin-

ation with the stag semen diluted with TCY,
TY or CY extenders cooled at 4˚C for 12 h.
In conclusion, Formosan Sambar stag semen
diluted with TCY or TY extenders has a better
sperm quality. Despite of the extender used, the
pregnant rate and the parturient rate after AI
using the cooled semen were not affected.
(C. H. Wang, H. H. Lin, S. R. Kang, C. Y. Kuo, W.
L. Song, C. H. Tseng, M. J. Cheng, B. T. Liu and
P. C. Shen)

The fawns born after artificial
insemination with cooled semen

Effect of the glycerol concentration in extender on the quality of frozenthawed semen of Formosan Sambar deer
The aim of this study was to examine the
effect of the glycerol concentration in extender

on the quality of frozen Formosan Sambar deer
semen after thawing. Only the semen with sperm
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motility score (SMS) ≥ 4 was used. Fresh semen
collected by electro-ejaculation was frozen with
three different concentrations of glycerol (3%,
6%, 12%) in TES-yolk extender. Results showed
that the sperm viability of the semen frozen in
the extender containing 12% glycerol (45.9%)
was significantly lower than that of the semen
frozen in the extender containing 6% glycerol
(63.1%). The sperm acrosomal integrity of the
semen frozen in the extender containing 12%
glycerol (48.1%) were significantly lower than
those in 3% (63.3%) and 6% (68.7%) glycerol
groups. However, the sperm motility of the
semen frozen in the extender containing 6%
glycerol (4.0) was significantly higher than
those of other two treatments (both 3.3). In
conclusion, the cryopreservation of Formosan
Sambar deer semen with TES-yolk extender
supplemented with 6% glycerol was better for

the sperm viability, acrosomal integrity and
motility.
(H. H. Lin, C. H. Wang, S. R. Kang, W. L. Song,
C. H. Tseng, M. J. Cheng, S. S. Liu and P. C.
Shen)

The fawns born after artificial insemination
with frozen semen

The effect of different eCG concentrations on the efficiency of
superovulation in Formosan Sambar dose
1000 IU of eCG (3.5). However, the embryo
recovery rates of dose superovulated with 1000
(85.7%) and 1500 (62.0%) IU of eCG were
significantly higher than those superovulated
with 2000 (25.5%) and 3000 (5.8%) IU. In
conclusion, the best efficiency of superovulation,
as indicated by the number of CL and the
embryo recovery rate, in Formosan Sambar dose
could be achieved by using 1500 IU of eCG.
(H. H. Lin, C. H. Wang, S. R. Kang, W. L. Song,
C. H. Tseng, M. J. Cheng, S. S. Liu and P. C.
Shen)

The aim of this study was to examine the
effect of different eCG concentrations on the
efficacy of superovulation in Formosan Sambar
does. All the does were implanted with CIDR
for 12 days and superovulation was induced
by intramuscularly injection with different
concentrations of eCG at day 10. Embryos
were collected by flushing the oviduct through
midventral laparotomy at day 4 after mating.
Results showed that the corpus luteum (CL)
numbers of dose superovulated with 1500
(7.3), 2000 (10.6), 3000 (8.5) IU of eCG were
significantly higher than that superovulated with

The effect of cryoprotectant components on the pregnancy rate of the
vitrified-thawed Formosan Sambar deer embryos
fluid solution (SOF) medium. Results showed
that the blastocyst rate of cultured embryos
was 29.6%. Thereafter, the blastocysts were
vitrified with freeze medium containing 16.5%
EG plus 16.5% DMSO (A) and 6.8 M EG (B),
respectively. The pregnancy rate of vitrified
blastocysts in the group A was higher than that
in the group B (100.0 vs. 33.3%) after embryo
transferred. In conclusion, the deer blastocysts
vitrified with the freeze medium containing
16.5% EG plus 16.5% DMSO had higher

The aim of this study was to investigate
the effect of cryoprotectant components on
the pregnancy rate of the vitrified-thawed
Formosan Sambar deer blastocysts. The does
were implanted with CIDR for 12 days and
superovulated by intramuscular injection
with eCG at day 10. The 4- to 8-cell stage
embryos were collected by flushing the oviduct
through midventral laparotomy at day 4 after
mating. After collection, these embryos were
subsequently cultured in the synthetic oviduct
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M. J. Cheng, W. L. Song, T. C. Kang, S. S. Liu
and P. C. Shen)

pregnancy rate.
(H. H. Lin, C. H. Wang, S. R. Kang, C. H. Tseng,

Fawn born from recipient received transfer of thawed embryo which was
vitrified in advance in droplet containing 16.5% EG + 16.5% DMSO

The production system of minimal disease breeding geese
ME/kg, respectively. During raising period, we
needed to eliminate pathogenic viruses, set up
blood biochemical values and control raising
environment of sterilizing and to reach the
purpose of the quality of minimal disease egg
and gosling.
(C. C. Hsiao, M. J. Lin, K. C. Wu, S. R. Lee and Y.
S. Jea)

The purpose of this study was to set up
the hygiene controlled system and eliminating
pathogenic viruses and then to improve the
quality of egg and gosling production of minimal
disease breeding goose in an environmentally
controlled goose house. Goslings within 35
day old were infected easily by waterfowl
parvovirus, especially that within one week old
and caused high mortality. Therefore, it was
the most important that establishing hygiene
controlled system. The lighting regime was 7L:
17D for 6 weeks and ration for resting stage was
fed with limited amount. After that, the lighting
regime was adjusted to 9L:15D thereafter
along with diet for laying stage fed ad libitum.
One month later, the breeding geese entered
reproductive season. After reproductive season,
the breeders were fed with diet for resting stage.
The diets for resting and laying stages contain
13% and 18% CP plus 2,350 and 2,650 kcal

The goose house of minimal disease herd

Reinforcement of production and quality of minimal disease breeding
geese
The purpose of this study is to establish
standards of disease prevention and surveillance
systems for minimum pathogenic breeding
geese to enhance the quality of hatching eggs
and goslings. A 945m2 biomedical geese house
was established for minimum pathogen White
Roman geese and it was divided into the buffer
district, genetic resources district, the brooding
promotion district and rearing district to breed

minimum pathogenic breeding geese. The
environment of biomedical geese houses was
monitored and the result of settle plate test was
5.9×10 3 cfu/m 3. The results of detection for
all sampled geese on poultry cholera, laying
reduction syndrome, Newcastle disease, goose
parvovirus (GPV) and avian influenza were
negative. It co-developed with Animal Health
Research Institute last year on GPV vaccine
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and the result of preliminary trials showed that
each biomedical goose egg can produce 15,00020,000 doses live vaccine with potency over
107.0 EID50/ml. Two hundred and eighteen
geese embryonated eggs were provided to
Taiwan Biological Agents Corporation for
preliminary trials on GPV vaccine, but it showed
that the highest value of potency was just 105.57
EID50/ml and the potency of material antibody
from yolk in goose embryonated eggs was
less than 1.3. The company noted that because

GPV was insensitive to the geese embryonated
eggs and it led to low levels of potency. This
statement didn’t match the above result from
Animal Health Research Institute. Therefore we
will commission Dr. Zeng Junxian in Animal
Health Research Institute to complete the
subsequent trials and offer 110 embryonated
eggs and 30 goslings to him before the end of
this year.
(S. H. Chuang, M. J. Lin, Y. C. Chang and Y S.
Jea)

The improvement of fertility and hatchability of White Roman geese in
an environmentally controlled house
This study was to investigate the effect of
lighting regime treatment on the body weight
gain and reproduction characteristics of White
Roman geese kept in an environment-controlled
house. Thirty ganders and 90 geese were
randomly assigned into four pens, each with 5
ganders and 15 geese. The 6 pens were randomly
allotted into 3 lighting treatments (9L:15D,
11L:13D, or 13L:11D). Each treatment was
replicated 2 times in an experimental unit. The
results showed that the geese under 13L:11D
lighting treatment had a lightest body weight at
the end of experiment in comparison with under
9L:15D and 11L:13D lighting treatment (4.62
vs. 6.92 and 6.57 kg, P < 0.05). The geese under
13L:11D lighting treatment had a shortest laying
period in comparison with under 9L:15D and
11L:13D lighting treatment (90 vs. 177 and 107
d, P < 0.0001). The geese under 9L:15D lighting
treatment produced more eggs than those under

11L:13D and 13L:11D lighting treatment
(57.0 vs. 37.8 and 27.8 eggs/bird, P < 0.01). In
conclusion, the increase lighting regime may
induce shorter period of egg production in White
Roman geese whereas the total number of eggs
produced is lowered.
(S. C. Chang, M. J. Lin, K. C. Wu and Y. S. Jea)

The environmental controlled goose house

The improvement of growth and reproductive performances of White
Roman geese in wet-pad forced ventilation house in summer
This study was to investigate the effects
of two ages for the first egg, i.e. age of 10
month and 12 month for laying period and
two molting, i.e. with and without molting
on the body weight gain and reproduction
characteristics of White Roman geese kept in
an environment-controlled house. Geese were
randomly assigned to four treatments (2 ages at
the first egg treatments × 2 molting treatments).
Each treatment was replicated 2 times in an
experimental unit. The results showed that the
geese under age for the first egg of 10 month

in comparison with those of 12 month had no
significant improvement in body weight gain
at the time when the geese were placed in the
environment-controlled house. The geese of
age for the first egg of 10 month comparing to
those under age of 12 month have heavier body
weight at the time when the geese were at the
peak of egg production (4.99 vs. 4.80 kg, P =
0.0297). The geese of age for the first egg of
10 month comparing to those of 12 month have
heavier body weight gain at the time when the
geese were under 7 L:17 D for 6 wks (0.264
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(S. C. Chang, M. J. Lin, K. C. Wu and Y. S. Jea)

vs. 0.089 kg, P = 0.0141), the geese under with
molting comparing to those without molting
have heavier body weight gain (0.237 vs. 0.115
kg, P = 0.0441) at the same period. The geese
under age at the first egg and molting treatments
had no significant in fertility, hatchability and
hatchability of fertilized egg cross laying period.
The geese of age for the first egg of 12 month
and without molting have longer laying period
than other treatments. In conclusion, the geese
of age for the first egg of 10 month results in
higher laying rate of all period and hatchability
at ESP1 (stage of egg production from 0 to
35%). The geese of age for the first egg of 12
month were molted, it could improve its laying
rate of all period and hatchability at ESP1.

The wet-pad forced ventilation goose house

Effect of feeding time in early age on growth performance in Chinese
geese goslings
The purpose of this study was to investigate
the effect of feeding time in early age on growth
performance in Chinese geese goslings. Two
hundred and forty of one day-old Chinese geese
goslings were divided into four treatments and
each treatment included four replicates. The
goslings of four treatments were first fed at 0,
3, 6 or 24 hours post-hatch, respectively. Feed
and water were supplied ad libitum during 0-2
weeks. The results indicated that feeding time
in early age affected the growth performance

in goslings in brown Chinese geese but not in
white Chinese geese. Daily body weight gain,
average body weight gain and food efficiency
of 1-2 week-old gosling first fed during at 0,
3 and 6h post-hatch were significantly heavier
and better than that at 24h post-hatch (P < 0.05).
Therefore, the results showed goslings fed
within 6h post-hatch could improve their growth
performance.
(C. C. Hsiao, K. C. Wu and Y. S. Jea)

Application of RFID on production and management of breeding geese
(S. C. Chang, M. J. Lin, K. C. Wu and Y. S. Jea)

The objective of this study was to find
out a suitable combination of the RFID (radio
frequency identification) system for laying
White Roman geese. Five hundred and forty
geese were randomly allotted into control and
RFID treatments, each including 5 pens and 4
pens, respectively and each pen with 12 males
and 48 females. The diets for laying stage were
composed with 18% CP and 2,650 kcal ME/kg.
The results showed that the geese entered into
laying cage were 100%. The system could be
correctly and stably operated on data collecting,
recording and transmitting. There were 15.6% of
geese did not produced eggs during laying stage
and 9.9% of geese just produced less than 3
eggs/bird during the stage. Therefore, a total of
25.5% geese which did not produced very well.

Raising of breed geese
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Effect of light-emitting diode on growth of White Roman geese
The objectives of this study were to
examine the effect of different LED (lightemitting diode) lighting sources on the growth of
White Roman geese. Three spectra of LED light
were tested: blue light (465 nm), green light (520
nm), yellow light (592 nm) and control group.
Three hundred and twelve White Roman geese
from hatching were used. They were divided
into 4 treatment × 3 replications with 26 geese
in each group. Lighting was given twenty-four
hours per day during 0-4 weeks. Body weight
and feed consumption were recorded at 0, 2, 4, 6,
8, 10 and 12 weeks of age. The results indicated

that body weight of Roman geese rearing under
blue and green lights were higher than the geese
under yellow light during 0-4 weeks of age. The
White Roman geese reared under green light
had a higher body weight than the control group
in 5-8 and 9-12 weeks of age. If LED were
used to replace the traditional light bulb lamp,
each lamp can save 1,250 NT dollars per year.
The results showed green LED light irradiation
was helpful to the growth and power saving.
Therefore, LED-based lighting device had a
development potential.
(C. C. Hsiao, Y. S. Jea and Y. H. Chen)

Growth and reproductive performance of Australian Black swans under
artificial feeding in Taiwan
The objectives of this study were to collect
the basic data of growth and reproductive
performance of Australian Black Swans raised
in captivity. Trial 1, Thirty-six cygnets of
Australian Black Swans raised in Chang-Hua
Propagation Station of LRI from 1992 to 1997
were used to analyze growth performance. Trial
2, reproductive trait were collected and analyzed
from Sixteen Australian Black Swans in ChangHua Propagation Station of LRI from September
2007 to February 2011. The results indicated
that there was no significantly difference in
the body weight of cygnets between male and
female before 12 weeks of age. Nevertheless,
male cygnet had higher body weight than that of

female at 14 weeks of age (P < 0.05). Australian
Black Swans reached sexual maturity at 570720 days of age and the breeding season of birds
occurred from September to February of next
year. Birds had 1-4 clutches in each breeding
season and each clutch interval lasted for more
30 days. Female swan laid 1-7 eggs at each
clutch and the average egg number was 4.17.
Birds laid egg every other day and the weight
of egg was around 260 g. The incubation period
of swan eggs ranged from 35 to 38 days. The
fertility and hatchability were 42.23% and
26.11%, respectively.
(C. C. Hsiao, Y. S. Jea and Y. H. Chen)

Establishment of embryo development figure in White Roman goose
20 days after incubation, rapid development of
various parts of the body, gradually increasing
the shadows inside the eggs; 23 days, the yolk
sac size was significantly smaller; 27 days, the
length was fixed; 29 days hidden in the belly of
the yolk sac; 30 days hatched. Throughout the
incubation period, the yolk sac size reduced with
the increasing number of days, while during
this days, embryo length, back width, wings
and legs became larger with the incubation day
increasing. The results of this study can be used
as a reference for researcher and incubator in the
future.
(C. C. Hsiao, Y. S. Jea and Y. H. Chen)

The study objective was to establish the
embryo image of geese during incubation
period. The 10 fertilized eggs were used to test.
Five of them were broken for anatomy and the
other five for image processing. Information on
embryonic development was to establish through
observations by conventional anatomy. The
results showed that after 1-2 days of incubation,
the formation embryo development could be
seen; 3-4 days, the yolk sac blood vessel formed
and heart beat; 6 days after incubation, it showed
spider-like blood vessels expanding; 7 days,
formation of black eyes; 8 days, formation of
wings and feet; 12 days, the eye size was fixed;
14 days, many blood vessels and feather grew;
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Observations of growth performance and reproductive traits of artificial
feeding Australian Black swans in Taiwan
The objectives of the study were to establish
the basic data of growth and reproductive trait
of Australian Black Swans for the reference
of breeders. Trial 1, Thirty-six cygnets of
Australian Black Swans were used to analyze
the growth performance in Chang-Hua station,
LRI from 1992 to 1997. Trial 2, reproductive
trait was collected from Sixteen Australian
Black Swans in Chang-Hua station from
September 2007 to February 2011. Trial 1, the
results indicated that there was no significantly
difference in the body weight of cygnets
between male and female before 12 weeks
of age. Nevertheless, male cygnet had higher
body weight than that of female at 14 weeks of
age (P < 0.05). Trial 2, the results showed that
Australian black swan reached sexual maturity

at 570- 720 days of age and breeding season of
birds occurred between September to February
of next year. Birds had 1-4 clutches in each
breeding season and each clutch interval lasted
for more 30 days. Female swans laid 1-7 eggs
at each clutch and the average egg number was
4.17. Birds laid egg every other day and the
weight of egg was around 260 g. The incubation
day of swan eggs ranged from 35 to 38 days.
The fertility and hatchability were 42.23 % and
26.11 %, respectively. The reason for the lower
fertility and hatchability were unknown. The
above mentioned, Australian Black Swans could
be raised by artificial feeding in Taiwan. The
results of this study can be used as a reference to
remote the raising technology in the future.
(C. C. Hsiao, Y. S. Jea and Y. H. Chen)

Elucidating the growth performance genes in the Taiwan buffalos
will be compared among the individuals.
Furthermore, several variant spots already have
been found in IGF-1, Leptin and Myostatin gene
fragments and need to be confirmed. Ultimately,
we want to understand the relationships among
the buffalo growth genes, gene expressions and
growth performances.
(C. J. Hsieh and A. K. Su)

This study was conducted to elucidate the
growth performance related gene expressions
in the Taiwanese buffalos. IGF-1, Leptin and
Myostatin were target genes in this study.
Buffalos were divided into three groups, which
were the mating cow, growth cow and calf.
Then, the serums from buffalos were collected
and ELISA was applied for determining the
concentrations of IGF-1, Leptin and Myostatin.
The concentrations of IGF-1, Leptin and
Myostatin in animal might alter in different
growth status and different seasons. Therefore,
we will analysis the data and figure out the
patterns of the changes of the target protein
concentration. In the other hand, the buffalo
genomic DNA were extracted from the whole
blood and the gene specific primers were
designed and applied for PCR to amplify the
fragments which might alter in the individuals.
After fragments sequenced, the DNA sequences

Taiwan buffalos enjoy swamp bath

Induction of estrus and breeding of dairy does out of breeding season
photoperiod control (20L, 4D) in winter, while
1,233 does without receiving any treatment
were served as control during 2008~2009. The
average percentage of does showing estrus
in treatment group was significantly higher
than that in control group (84.8% vs. 32.1%).

The natural breeding seasonality of dairy
does had caused unbalance between the milk
yield and the market demand in cool seasons in
Taiwan. In a study on the effects of photoperiod
pattern on estrus induction, a total of 1,855
multiparous dairy does were subjected to receive
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economical methods to overcome the constraint
of seasonality on the estrus and breeding of
dairy does in Taiwan.
(D. C. Wang, T. Y. Li and J. C. Huang)

The average conception rate and kidding
rate for does in the treatment group were
85.4% (1343/1573) and 82.8% (1303/1573),
respectively. In an alternative study, pheromone
was extracted from the hair of buck in breeding
season and was applied in combination with
courtship imitation e.g. the vocalization of
estrous does playing by CD player and the
behavioral courtship of an androgenized teaser
during non-breeding seasons. In addition to the
visual observation, estrus of does was verified
by the monitoring of progesterone level in sera.
The courtship imitation successfully induced
high percentage of does showing estrus in nonbreeding season (66.67% vs. 5.56%, p < 0.01).
In a trial conducted in commercial farms,
courtship imitation induced 70.4% of estrus
and 69.6% of conception. These results indicate
that sole photoperiod control or combined
with courtship imitation are the effective and

Photoperiod control in private dairy goat farm

Cryopreservation of caprine embryos and oocytes by vitrification
method
A n o v e l a n d e ff i c i e n t m e t h o d w a s
developed for cryopreservation of caprine
embryos and oocytes. In vivo derived morulae
and blastocysts were vitrified in microdrops
by dropping directly into liquid nitrogen
(LN2). Embryos were initially exposed in
vitrification solution 1 (VS1) containing 10%
ethylene glycol (EG) + 10% dimethylsulfoxide
(DMSO) for 45’s followed by transferring
into vitrification solution 2 (VS2) containing
either 16.5% EG + 16.5% DMSO or 20.0%
(EG) + 20.0% DMSO. Microdrops containing
embryos were generated from the tip of a pretreated and calibrated glass pipette and then
dropped into LN2 directly. Embryos vitrified in
solution containing 16.5% EG + 16.5% DMSO
had similar in vitro and in vivo survival rates
to that in the vitrification solution with 20.0%
(EG) + 20.0% DMSO. Partially replacing EG
and DMSO with 1,3-butanediol significantly
reduced the in vitro survival rate of the vitrifiedthawed embryos (90.3% vs. 64.7%, P < 0.05).
Embryos vitrified in 4 μL droplet significantly
delayed the initial recovery time after thawing
than that of in 1 or 2 μL droplet (P < 0.05).
The freezing efficiency of embryos in vitrified

microdrops tended to be higher than that in open
pulled straw (OPS). These results indicated that
directly dropping 2μL droplet containing 16.5%
EG+16.5% DMSO into LN2 was a promising
method for cryopreservation of caprine embryos.
Cumulus-oocyte complexes (COCs) obtained
from 2-6 mm follicles on the surface of ovaries
were cultured in vitro for maturation. Before
vitrification of in vitro matured oocytes, twostep of equilibration in solutions containing
different concentration of cryoprotectants for
different time were adopted, i. e. 7.5% EG+7.5%
DMSO for 7 min, 10% EG+10% DMSO for
0.75 min and 1.6 M EG for 6 min or 12 min for
first step and transferred to 16.5% EG+16.5%
DMSO for 0.42 min, 20% EG+20% DMSO
for 0.42 min and 6.8 M EG for 0.5 min. The
survival rate and developmental competence
of vitrified-thawed oocytes were evaluated by
the morphology of oocytes after thawing and
the blastocyst formation rate following in vitro
fertilization and culture. The results indicated
that in vitro matured oocytes equilibrated in
solution containing 7.5% EG+7.5% DMSO for
7 min and then transferred to 16.5% EG+16.5%
DMSO for 0.42 min resulted the higher survival
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rate (P < 0.05) and tended to have better
developmental competence than that in the rest

of treatments.
(D. C. Wang, T. Y. Li and J. C. Huang)

In vitro production of caprine embryos
wed blastocysts were transferred to recipients.
The conception rate and embryo survived to
term was 80% and 45% respectively. Results
showed that the co-culture of IVP caprine
embryos with GOEC lead to the birth of healthy
offspring from IVP derived embryos. The kid
born from transferred fresh (right) and vitrifiedthawed (left) embryos derived from in vitro
production system.
(D. C. Wang, T. Y. Li and J. C. Huang)

The establishment of in vitro production
(IVP) system of caprine embryos provides
the low-cost embryos for basic research in
developmental biology and assisted reproductive
technology. Oocytes were collected from the
follicles of ovariectomized ovaries. After
maturation and insemination in vitro, the
presumptive zygotes were randomly cultured in
M199-GOEC co-culture system. The percentage
of cleavage rate and blastocyst rate were 72%
and 66%, respectively. Thirty-two vitrified/tha

Birth of healthy offspring from IVP derived embryos

Different diluents on the quality of frozen-thawed goat semen
The aim of this study was to evaluate the
effects of different diluents including SKM
(Skimmed milk), YTF (Egg yolk-Tris-Fructose),
TCG-Y (Tris-Citrate acid-Glucose-Egg yolk)
and TCG-Y-CLC (Tris-Citrate acid-Glucose-Egg
yolk-Cholesterol-Loaded Cyclodextrin) on the
quality of goat semen stored at 4˚C or -196˚C.
The percentage of live spermatozoa and the
motility score of sperm diluted with TCG were
significantly (P < 0.05) higher than those of
diluted with SKM and YTF during stored at 4˚C.
However, the percentage of live spermatozoa
of frozen-thawed semen diluted with YTF and
incubated at 37˚C for 5 h after thawing were
significantly (P < 0.05) higher than those of
diluted with SKM and TCG. These results

indicated that TCG was an adequate extender for
cool storage while YTF was a better extender for
long term cryopreservation of buck semen. In
a further study, semen were pooled and diluted
with diluents including Egg yolk-Tris- Fructose
(YTF), Tris-Citrate acid- Glucose-Egg yolk
(TCG-Y), TCG-6% LDL, TCG-8% LDL and
TCG-10% LDL after removal of seminal plasma
by centrifugation. The percentage of live sperm
in the semen diluted with TCG-10% LDL were
significantly (p < 0.05) higher than that of semen
diluted with the rest concentrations of LDL.
These results indicated that addition of LDL in
diluents significantly improved the motility of
sperm in frozen-thawed semen (p < 0.05).
(D. C. Wang, T. Y. Li and J. C. Huang)

Effects of low density lipoprotein added in diluents on the quality of
frozen-thawed goat semen
The aim of this study was to examine

the effects of diluents containing different
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concentration of low density lipoprotein, LDL,
on the quality of frozen-thawed goat semen.
Semen were collected twice weekly from three
bucks of Taiwan Black Goat with 2 to 4 year
of age via artificial vagina during the breeding
season. Semen were pooled and subjected to
the dilutions including Egg yolk-Tris- Fructose
(YTF), Tris-Citrate acid- Glucose-Egg yolk
(TCG-Y), TCG-6% LDL, TCG-8% LDL and
TCG-10% LDL after removal of seminal plasma
by centrifugation. Diluted semen were frozen
and stored in liquid nitrogen for at least 1 month
before quality checking of the frozen-thawed

semen. The quality of semen was evaluated
after incubation at 37˚C for 5 h post thawing.
The percentage of live sperm in the semen
diluted with 10% LDL were significantly (p <
0.05) higher than that of semen diluted with the
rest concentrations of LDL. Addition of LDL
in diluents significantly improved the motility
of sperm in frozen-thawed semen (p < 0.05).
These results indicated that LDL added at an
appropriate proportion in semen extender served
as an optimal cryoprotectant for freezing of goat
sperm.
(D. C. Wang, P. N. Lee and J. C. Huang)

Sexing and transfer of goat embryos
The objective of this study was to examine
the accuracy of sex determination of goat
embryos by using real-time polymerase chain
reaction (PCR) method and fluorescent probes.
A total of 35 embryos were collected from
superovulated donors by surgical method on
day 6 after mating. One to 2 blastomeres in
each embryo were taken by micromanipulation
for PCR. The samples were pre-amplified
by traditional PCR with ZFX/ZFY primers.
Resultant products were used as a template in
the followed real-time PCR assay with nested
primers and SYBR and then were determined

with sex-specific fluorogenic probes for ZFX
and ZFY. Embryos with sex pre-determination
were transferred into recipients to verify the
accuracy of sexing at due day. The results
showed that the conception rate of recipient does
was 66.7% (12/18) and the embryos survival rate
was 42.9% (15/35). The sex of 73% embryos
(11/15) could be accurately determined. These
results indicated that though the probes for ZFX
and ZFY using for sexing of goat embryos was
acceptable, the precision of sex predetermination
needs further improvement.
(D. C. Wang, T. Y. Li and J. C. Huang)

The kids derived from pre-sexed embryo

The female kid derived from pre-sexed embryo

The effect of courtship imitation on induction of estrus and conception
of dairy does out of breeding season
This study was conducted to investigate
the effect of courtship imitation, including
vocalization, buck odor, visual and behavioral
effects on the estrus induction of dairy does

during anestrus season. Thirty three does were
allotted into experimental and control groups,
with 15 and 18 heads respectively. Does in
the experimental group was exposed to two
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androgenized doe teasers with wearing of
aromatic packs impregnated with extracted
buck body odor and the environment of the
sound of buck courtship by CD playing for 1
hour twice a day in the morning and afternoon,
respectively. The experiment initiated on April
6th and lasted for 42 days. The results showed
that the androgenized doe teasers acted stronger
buck-like sexual behaviors i.e., vulva licking,
aggressiveness and mounting than untreated
does (p < 0.01). Does showed stronger attraction
by the aromatic pack than those in control group
(p < 0.01), irrespective of whether themselves
wore pack or not. The percentage of does
showing estrus in experiment group, verified by

serum P4 monitoring was significantly higher
than that of does in control group (66.7% vs.
5.6%, p < 0.01). Further field test was conducted
in commercial dairy goat farms in southern
Taiwan. The data showed that the application
of courtship imitation induced significantly
higher estrus rates (verified by hand mating) and
conception rate than that of control (70.4% and
69.6% vs. 31.1% and 28.9%, p < 0.01). These
results indicate that the courtship imitation is
effective to induce estrus and leads to conception
of dairy does during anestrus season in Taiwan.
(J. C. Huang, D. C. Wang, P. N. Lee, J. Y. Lee
and L. S. Wu)

Improvement of low conception rate of goat frozen semen prepared with
skim milk
The objectives of this experiment are to
improve the low conception rate of the frozen
semen prepared with skim milk extenders. SKM
and YTF extenders for sperm cryopreservation
were evaluated with computer-assisted image
analysis system (computer-assisted sperm
motility analysis; CASA) under application
microscopy Semen Analyzer (VideoTesTsperm 2 1.). Separately, the percentage of live
sperm, motility and the acrosomal integrity of
spermatozoa were evaluated after incubation
at 37˚C for 6 hrs. post-thawing. The result
for semen diluted with YTF extender after
thawing for 2, 4, 6 hrs. showed that the sperm
motility and the live sperm progressive motility
percentage were significantly higher than
those of the SKM extender. The statistics have
revealed the difference (p < 0.05). Additional
research was evaluated to various extenders
including SKM, SKM+Tris, SKM+YTF after
incubation at 37˚C for 6 hrs. post-thawing.
The result for semen diluted with SKM+Tris,
SKM+YTF extender after thawing for 4, 6 hrs
showed that the sperm motility and post-thaw
goat sperm motion characteristics percentage

were significantly higher than those of the
SKM extender. The statistics have revealed the
difference (p < 0.05). These results indicated
that Tris and YTF supplementation in semen
extender served as an optimal cryoprotectant
for post-thawing semen quality. In addition,
the cryopreservation extender containing Tris
achieved the best cryopreservation effect for
improve the AI of the frozen semen prepared
with SKM.
(S. Y. Wu and C. C. Chang)

Semen analyzer (Video TesT-sperm2.1)
analysis of the movement in sperm parameters

Goat dental stem cell for tissue engineering
pig demonstrates a good likeness with human
bone; however difficulties may be encountered
in relation to their size and ease of handling.
In some search the goat show more promise as

Animal models have been extensively used
in dental research to investigate the pathogenesis
of dental disease, use of dental implants, dental
tissue regeneration and other procedures. The
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animal models for the testing of bone implant
materials. The aims of this project were test the
supporting and inductive effects of goat treated
dentin matrix (gTDM) on complete and dentin
regeneration. Dental pulp stem cells (DPSC)
were seeded onto gTDM and further incubated
for 6 weeks in vivo. The results showed that in
vivo gTDM supported and induced regeneration

of complete dentin and regenerated dentin
expresses DMP1, DSP, TGF-β1, COL-I, decorin
and biglycan, which identified dentin markers.
Taken together, these results suggest that, for
dentin regeneration, gTDM is a suitable scaffold
and inductive microenvironment.
(C. C. Chang, H. H. Chang, L. R. Chen and S. Y.
Wu)

Swine frozen semen management system and storage design
covers category based segmentation design and
straw coding functions. The barcode printer
prints the required data on the label which can
be adapted to individual needs. The semen with
barcode label is scanned in the lab and a file
is automatically opened with these data. This
system will expedite data establishment and
information storage and management at a price
level acceptable and popular to the industry.
(C. C. Chang and S. Y. Wu)

The objectives of this study are to
establish a management system and storage
method for swine frozen semen. We solved
the problem regarding how to place different
samples in a proper way. Another problem is
that swine frozen semen straws are still coded
in handwriting, which is not easy to recognize.
Automatic coding equipments are available
from foreign vendors but only for 0.25 mL and
0.5 mL straws. We developed a swine frozen
semen identification management system which

Example of barcode on the straw identification Label Tape

Development of a bipartite doxycycline inducible vector system for
transgene expression and gene knockdown
We d e v e l o p e d a m u l t i p l e i n d u c i b l e
transgene and short hairpin RNA (shRNA)
expression system that is based on the
t e t r a c y c l i n e operator sequences ( te tO) ,
eukaryotic RNA polymerase II and III promoters
(U6 shRNA promoter). Our components include
a series of multiple tetOs that were placed on
the upstream of minimal RNA polymerase
II and U6 shRNA promoter and tetracycline

repressor or activator. This bipartite inducible
system for transgene and shRNA allows us to
induce transgene expression and to inhibit gene
expression simultaneously. For demonstrating
the versatility and proof of concept, we used
DNA vector-derived shRNAs to selectively
inhibit expression of functional gene mst3
and induce GFP transgene expression. Our
results showed that these inducible vectors
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could be tightly regulated by doxycycline, in
a concentration- and time-dependent manner.
The synthetic target shRNA DNAs could
be inserted into these inducible vectors by
using a restriction enzyme, which makes the
preparation of inducible DNA vector-derived
shRNA expression systems easy. These

bipartite inducible vectors display simplified,
easy-to-cloning, versatile and high-inducible
phenomenon and demonstrate a potential in the
generation of controlled temporal gene silencing
expression.
(J. S. Chao)

Development of a single multiple doxycycline inducible vector system
for transgene expression and gene knockdown
Temporal expression of transgene and
siRNA is essential for studying the function
of targeted genes in a cell or an animal model.
RNA interference (RNAi) is a powerful tool
to inhibit gene expression and induce lossof-function phenotypes. We developed a
multiple inducible transgene and short hairpin
RNA (shRNA) expression system that is
based on the tetracycline operator sequences
(tetO), eukaryotic RNA polymerase II and
III promoters (U6 shRNA promoter). Our
components included a series of multiple tetOs
that were placed on the upstream of minimal

RNA polymerase II and U6 shRNA promoter
and tetracycline repressor or activator. The
main work is to construct a multi-partite DNA
vector system in this year. We proliferated the
original U6 promoter via PCR reaction and cut
and ligated it to main expression vector by using
appropriate restriction enzymes and DNA ligase,
respectively. The results show the progress
with expectations. The multi-partite inducible
system for transgene and shRNA allowed us to
induce transgene expression and to inhibit gene
expression simultaneously.
(J. S. Chao)
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The investigation and analysis of goat milk in Taiwan and detection of
reconstituted goat milk in raw goat milk (2012)
The qualities of raw and fresh goat milk
in Taiwan were investigated in Feb., Apr., Jun.,
Aug. , Oct. of 2011 and Mar., May, Jul., Sep.,
Nov. of 2012. The goat milk fat percentage
of raw and fresh milk had the highest value
in Nov. 2012 which was 3.94 and 3.89%,
respectively. However, milk fat had the lowest
value in summer of 2011 which was 3.12%. In
investigative period, there were 7.3 and 45%
of raw and fresh goat milk which could not fit
CNS standard. The solid not fat (SNF) content
of those samples was lower than 8%. A FAST
(fluorescence of advanced Maillard products and
soluble tryptophane) method for identification
of reconstituted goat milk in the fresh goat
milk was evaluated. This method is based on
the simultaneous determination of protein
denaturation by Trp fluorescence and formation
of fluorescent advanced Maillard products in the
goat milk. The raw goat milk had the highest

Trp fluorescence value and reconstituted milk
and fresh milk had the lowest. The protein of
local goat milk might be easier denatured than
import goat milk powder. The Trp, AMP and
FAST value of market fresh goat milk samples
were different. This might due to the different
heated treatment in dairy factories.
(M. R. Lee and C. Y. Kuo)

The goat milks

The study of heated indicator of goat milk (2012)
According to the previous researches, there
are two common indicators: one is thermal
denaturation of protein and the other is the
derivatives from heating. Lactulose is formed by
isomerization of lactose and regarded usefully
to distinguish UHT and sterilized milk. In this
study we added Resorcinol-HCL solution in
goat milk and then estimated the absorbance
at 482nm after heating. The raw goat milk had
3.06 mg/ml lactulose and the goat milk after

60 minutes heating had 3.39 mg/ml. However,
the lactulose concentration of raw goat milk
reduced when increasing the reconstituted milk
in raw milk. In addition, FAST is the method to
estimate the fluorescence value of Tryptophan
(Trp). The method is based on the strong
correlation between Trp and β-lactoglobulin
in heated milk. We also added acetate buffer
solution in goat milk and measured the
290/340 nm on the supernatant. The results

The commercial goat wholemilk powder

The different concentration of lactulose
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showed that the raw goat milk had the highest
fluorescence value and the heated milk had the
lowest value. There was significant difference
between raw and heated milk. While the raw
milk and reconstituted milk were heated for 5
minutes to 1 hour, the results showed that the
fluorescence values of reconstituted milk were

higher than those of the heated treatment of
raw milk. Different results were found between
heated or not heated treatment of raw milk and
reconstituted milk. Further exploration is need
to investigate the reasons.
(M. R. Lee and C. Y. Kuo)

Development of ready-to-eat collagen products from poultry byproducts (2012)
This experiment was conducted to
compare the biochemical variation and amino
acid composition of collagen peptides from
broiler feet and broiler cartilages. Production
rate, purity, molecular weight and amino acid
composition of collagen peptides powder from
different materials were evaluated. Results
showed that the broiler cartilages had higher
production rate and purity of collagen peptides
than the broiler feet, also the broiler cartilages
treated with 121˚C for 60 min had higher
production rate and purity of collagen peptides
than 30 min at same temperature. Different
materials treated with 1% Protease N and 0.5%
Flavourzyme and heated at 50˚C and 60˚C for

2 hr. The results showed that the peptides from
broiler feet had higher molecular weight (above
5 KD) than the broiler cartilages, but the broiler
cartilages had higher contents of low molecular
weight peptides (below 5 KD) than the broiler
feet. In the aspect of amino acid composition,
the broiler feet peptides had higher contents of
glycine, proline and glutamine than the broiler
cartilages. We made alginate beads contain 1%
collagen peptides and suspended in Chinese
herbs soup to developed new style of functional
products, also added the collagen peptides beads
into yogurt to created new style yogurt products
contain poultry by-product collagen peptide.
(W. S. Chen and M. R. Lee )

Chinese herbs collagen peptides drinks

Collagen peptides drinks

Study on the utilization of salted duck egg white (2012)
In this study, sufu-like products were
prepared with salted duck egg white (SDEW)
and that was in order to develop a novel
product of SDEW. Results showed that the
panels rejected the sufu-like products prepared
with Actinomucor taiwanensis BCRC31159
and Actinomucor elegans BCRC31342 as the
starter and inoculated cooked SDEW directly.
But the sensory evaluation was satisfactory for
the product manufactured using fermentation
and ripeness by soybean pehtze. The NaCl

and moisture contents of SDEW were 7.31and
83.32%, respectively. The NaCl rose up to 9.89%
and moisture was down to 74.10% after SDEW
through cooked, cubed and dried processes
(SDEWC). The amino acid nitrogen (AAN),
peptides and solubility were up to 0.21%, 824.3
μg/ml and 62.08%, respectively when SDEWC
had been fermented by soybean pehtze for 5
days and ripened in dressing mixture solution
for 15 days. Those results revealed that SDEW
was decomposed by the action of the pehze
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microorganism. The sensory test of the novel
product (sufu-like) was satisfactory. After
sterilization at 80˚C for 60 minutes, the total

viable counts were remained stable during 6
months’ storage at room temperature (25-30˚C)
(Y. C. Chen)

The sufu-like products were made using salted duck egg white

Production of Kefir Cheese (2012-2013)
Kefir is a mixture of cultures consisting
of lactic acid bacteria, yeasts and acetic acid
bacteria. Cheese products made with kefir
starter culture were characterized by prolonged
preservation time, improved aroma, taste,
texture characteristics and increased degree
of openness. This study used kefir culture as a
starter to develop the cheese products that have
low fat, low salt and enrich probiotic properties.
The by-product of cheese was used to make
kefir whey-cheese. The contents of moisture and
crude fat of kefir cheese were about 50% and
20%, respectively. The levels of soluble nitrogen
and free amino acid were increased slightly.
The ripening ratio was 0.6% after storage for 14
days. Total plate count, lactic acid bacteria and
yeast were raised with the increasing of ripening
time. The mold and pathogenic bacteria were
not detected. Both fresh kefir cheese and ripened
kefir cheese 7 days with 3% NaCl have better

overall acceptance. Kefir whey cheese belongs
to soft cheese. The moisture content was up
to 70%. Crude protein content was about 12%
and fat content was low. No microorganism
was observed in kefir whey cheese, because of
the heating and acidification treatments during
manufacturing processing.
(M. L. Wang and C. Y. Kuo )

Kefir Cheese

The production of characterized goat cheese (2012-2013)
The yield of goat milk was more than
demand in hot seasons due to the seasonality
of goat reproduction and milk consumption.
Cheese production from the surplus of goat
milk might be an alternative way in addition
to the pasteurized fresh milk. In this study, we
examine the effects of starter Mozzarellar added
with 1.5% (group A) or 3.0% (group B) of salt
and starter Cheddar added with 1.5% (group C)
or 3.0% (group D) of salt on the composition,
microorganism and sensory evaluation of goat
milk cheese. The results showed that the ash level

of cheese was parallel with the concentration of
salt addition. Group A and B had lower moisture
and higher carbohydrate and cholesterol content
than the rest two groups. However, the profile
of fatty acid and amino acid were similar among
groups. In microorganism analysis, the count
of lactic bacillus and total bacterial in group
A and B were over 107 CFU/g while the total
bacterial count in group C and D was at lower
level and the lactic bacillus undetected. There
were no significant differences on sensory
evaluation among groups. In conclusion, the
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starter Mozzarellar resulted in higher level of
lactic bacillus which might lead to more tasty
and stable quality of goat cheese during ripening
period. The composition, microorganism
count and flavor of cheese were not affected

irrespective of the level of salt added in the
curd of cheese. Further study on production of
different types of goat cheese suited for oriental
taste will be needed.
(J. S. Shiu, R. H. Yeh and J. C. Huang)

Adding rennet

Cut curd

Curd pressure

Pressurization was completed

Effect of probiotics on insulin resistance: Screening of probiotics on the
ability of inflammatory response and intestinal repair improvement (2012)
Insulin resistance is accepted as a major
cause of type 2 diabetes mellitus, as well
as causing hypertension, dyslipidemia and
atherosclerotic vascular disease. Insulin
resistance is a pathological conditions that the
target tissues reduce physiological responses
to insulin; the main role is to reduce hepatic
glucose production by reduction of glucose
transport. The impairment of insulin sensitivity
involves hypertrophic adipose tissue, associated
rise in serum, tissue levels of fatty acids,

adipokines and proinflammatory molecules such
as IL-6 and TNF-a. The purpose of this study is
to evaluate the effect of probiotics on reduction
of inflammatory and intestinal repair capacity in
vitro, then further used to improve the symptoms
of insulin resistance. Results indicated that
Lb. mali could strengthen the epithelial barrier
function by increasing the transepithelial
electrical resistance (TEER) and regulating
proinflammatory cytokine secretion in vitro.
(Y. C. Lin)

The effect of duck fat components with different rendering methods (2012)
poultry fat. The results showed that the rendering
yield in abdominal fat was 79%, but only 4651% in skin fat because of the impurities.
Significant difference was not observed in the

This experiment used the industrial
equipment to render and purify the duck fat and
tested the oil physical and chemical properties
to know the possibility of the development in
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rendering yields in different render method. The
skin fat in wet-rendering took more time and
had higher peroxide value (POV) because of the
serious oxidation in the initial stage. The iodine
value (IV) in the abdominal fat of ducks was in
accordance with the unsaturated double bonds in
fatty acids. The main fatty acids in duck fat were
oleic acid, palmitic acid and linoleic acid. The
mono-unsaturated fatty acid (MUFA) in the skin
fat was higher than that in the abdominal fat, but

the poly-unsaturated fatty acid (PUFA) of the
skin fat was lower than that in the abdominal
fat. In the future, we’ll use the rendering and
purification methods to produce the poultry fat
on large scale and will make the oil sauce by
winterization technology which can preserve in
room temperature. We’ll also apply it to make
cosmetics and try to use the poultry fat in more
effective way.
(H. J. Lee and M. R. Lee)

The duck fat properties in different rendering methods

The fatty acid components in duck fat in different rendering methods

Development of high quality and exquisite animal products with the
feature materials (2012)
The purpose of this experiment was to
team up LRI and domestic animal industries to
develop various animal products featured by
native productive materials. Several kinds of
value-added animal products were developed
in previous two years, such as native chicken
condense extract was mixed with Chinese
herbs, pressed pork jerky, pork stick and semimoisture duck products. Another distinctive
egg product had been developed with salting,
tea stewing and alkalizing to have three colors
within eggs. Those products as leisure foods

and souvenir should be developed to be kept at
room temperature. How to keep the quality of
these products at normal environment during
the shelf-life would be concerned. On the other
hand, how to advertise those products and
enlarge the scale of market would be the most
important thing for the local animal industries.
(H. Y. Wu, R. J. Tu, H. J. Lee and M. L. Lee)
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Semi-moisture duck products

Pressed pork jerky

Native chicken condense extract mixed with
Chinese herbs

Semi-moisture duck product egg products
reveal three colors and flavors

Development of semi-solid meat and dairy products for leisure life (2012)
Fruit yogurt has a similar shelf-life to
plain yogurt, a similar smooth creamy texture
and a sweet-sour taste with the characteristic
flavor and color of the essence or fruit that is
added. There is a problem in the dairy factory
in Taiwan. If they selected fresh fruit to
manufacture fruit yogurt, the naturally micro-

organisms and enzymes would cause changes
of the color or flavor of the fruit and sometimes
with whey separation of the yogurt products.
The experiment 1 of this study was conducted
to find some methods and settle the abovementioned problems. In the meantime, we also
investigated the qualities of fruit yogurts made

Yogurt with the lanterns fruit

Liver paste made of duck liver
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by refrigerated fruit jams or frozen fruit during
the 5-month storage. When the fruit cubes
were sterilized and inactivated enzymes by the
suitable heating processing, the quality would be
improved. The results of the sensory evaluation
revealed that the golden bright mango yogurt
had the highest score on the overall acceptability,
followed by the lanterns fruit yogurt. The aim
of experiment 2 was to develop a kind of liver
paste made of pork liver and duck liver in order
to increase the value-added of animal byproduct.
There are three treatments of pork liver only
(100%), pork liver (50%) plus duck liver (50%)
and duck liver only (100%) in the study. These

liver pastes had been carrying out in three
treatments of pasteurization in order to get a
longer shelf-life during frozen and refrigerated
time. The results showed that the smear quality
of the treatment with pork liver only (100%)
got the lowest score in the sensory evaluation.
However, the amount of added duck liver would
increase the smear quality (P < 0.05). Moreover,
if the amount of 10 to 30% of the meat paste,
which was inoculated with Lactobacillus sakei
and Leuconostoc mesenteroides, was added to
the original meat paste, the quality of smear
would be improved significantly (P < 0.05).
(C. Y. Kuo and R. J. Tu)

Development of the diverse goat meat products in Peng-Hu (2012)
mentioned problems. In the meantime, we
also investigated the qualities of fruit yogurts
made by refrigerated fruit jams or frozen fruit
during the 5-month storage. When the fruit
cubes were sterilized and inactivated enzymes
by the suitable heating processing, the quality
would be improved. The results of the sensory
evaluation revealed that the golden bright mango
yogurt had the highest score on the overall
acceptability,
(M. C. Lu, R. J. Tu, M. L. Lee and H. J. Lee)

Fruit yogurt has a similar shelf-life to
plain yogurt, a similar smooth creamy texture
and a sweet-sour taste with the characteristic
flavor and color of the essence or fruit that is
added. There is a problem in the dairy factory
in Taiwan. If they selected fresh fruit to
manufacture fruit yogurt, the naturally microorganisms and enzymes would cause changes
of the color or flavor of the fruit and sometimes
with whey separation of the yogurt products.
The experiment 1 of this study was conducted
to find some methods and settle the above-

Prepared goat meat products with herbal tea of Glossogyne tenuifolia (left), aloe and wolfberry
(middle) and aloe

Effect of probiotics on insulin resistance (II): Screening of probiotics on
the ability of glycemia regulation in obese mice (2013)
Type 2 diabetes mellitus (T2DM) is a
clinical syndrome associated with deficiency
of insulin response, which is presumed to
be a direct result of the obesity epidemic.
Lactobacillus mali, isolated from sugar kefir
drink, is a Gram-positive rods (0.5-1 μm
in length) and demonstrated an immune-

modulating activity in vitro. Certain studies
reported that the intestinal microbiota play a
pivotal role in conferring diet-induced obesity,
insulin resistance and T2DM. Therefore, the
purpose of this study was to investigate the
effect of potential probiotic strain Lb. mali on the
regulating body weight gain, body composition
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and glucose homeostasis using a high-fat diet
induced animal model. Results indicated that
Lb. mali could alter metabolism in mice model,
including significantly loss of body weight gain
and increase body lean/fat ratio when compared
with high fat diet positive control. Oral
administration of Lb. mali also showed a better
glucose homeostasis regulation in oral glucose
tolerance test (OGTT) and area under curve
(AUC) test. Additionally, Lb. mali could reduce
abdominal and epididymal fat accumulation in
three dimensional X-ray photographs measured
by Micro-CT System. Above all, the information
obtained in this study will provide evidences
for considering Lb. mali as a therapeutic agent
to protect human or animal modulate obeserelative metabolic syndrome.
(Y. C. Lin)

Lb. mali supplementation decreases
body weight gain and fat mass in high
fat diet-induced obese mice

Purification and activity of immunomodulatory compounds of velvet
antler from Formosan Sambar deer (2013)
Velvet antler (VA) is one of the most
valuable Chinese traditional medicines and
commercial functional foods with enhancing
vital energy and immune system. In our
previous studies, we have demonstrated the antiinflammatory and immunomodulatory effects
of cold water extraction of VA from Formosa
samber deer (Rusa unicolor swinhoii). Thus,
the purpose of this study was to identify the
active components in the cold water extraction.
The proximate composition of VA cold water
extraction powder was 83.3% of crude protein
and 10.4% of ash. To further identify the active

components in the extraction, cold water
extraction powder of VA was separated into
three populations by ultra-filtration concentrator
based on molecular weight: (1) > 10 kDa;
(2) 5-10 kDa and (3) < 5 kDa. The in-vitro
anti-inflammatory effects were conducted in
RAW264.7 macrophage-like cells stimulated
with lipoteichoic acid (LTA) under the different
treatments of VA powder samples. The results
of proinflammatory cytokines showed that the
production of tumor necrosis factor-α (TNF-α)
and interleukin-6 (IL-6) by LTA stimulation
were significantly suppressed after being co-
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cultured with 5-10 kDa and < 5 kDa samples
of VA extracts. Heat treatment at 100°C for 15
minutes did not affect the anti-inflammatory
effect of VA extract samples. We further
analyzed the protein profile by sodium dodecyl
sulfate gel electrophoresis (SDS-PAGE) of
cold water extractions of VA. Four major
single bands were observed between 3 to 10
kDa on SDS-PAGE gel. From this gel, these
specific band was cut and used to in-gel trypsin
digestion and subsequent analysis by LC-MS/

MS. Then, the proteins were identified by
searching the LC-MS/MS data of Swiss-Prot
database using MASCOT. Three of the most
significant proteins are profilin-1 from bovine
(Bos Taurus), fatty acid-binding protein-4 from
red deer (Cervuselaphus) and ubiquitin from
dromedary (Camelusdromedarius). According to
the findings, the active components in VA water
extraction from Formosa sambar deer might be
water soluble proteins or peptides under 10 kDa.
(C. Y. Kuo )

Study on the manufacture of fermented egg yolk with chiu-yao and
Monasus (2013)
This study used solidified yolks which
made by various methods including Sue
(2005) (A) frozen (B) salted (C) and heated
(D) methods directly pickled duck yolk with
Monasus fermented solution in order to develop
a novel product with a new technique. Results
showed the protein, fat and ash contents of yolks
with various solidified methods were decreased
gradually during pickle period. A was the
highest in the salty contents of solid egg yolk
in all treatments and the next was C and then
those of all solid yolks were decreased gradually
during pickle period. On TCA-soluble nitrogen
measurement, all of them were increased sharply
after pickling for 2 weeks. On the hardness
inspection, D was higher than the others during
8 weeks’ pickle period. D could maintain its
shape more effectively than the others. In the
panel test, results showed that all test products
still had slight flavor after pickling for 2 weeks
and their shapes should be destroyed after
picking for 6 weeks owing to pickle solution

fermented action. Therefore, 4 weeks were
the optimal pickle period of solidified yolk for
pickling directly. And C (salted yolk) was the
best of all in this period.
(Y. C. Chen)

The fermented egg yolk product was prepared
with chiu-yao and Monasus pickled directly
with salted yolk

Analyzing the amino acid composition of silky fowl essence (2013)
showed both two type of silky chicken essence
contained eight essential amino acids. Liquid
type contained carnosine 18.27 mg/100g,
taurine 41.44 mg/100g; powder type contained
carnosine 633.56 mg/100g, taurine 1236.64
mg/100g. Powder type had more amino acid and
solid contents than liquid type because of water
decreasing. The concentrated silky chicken
essence can be used as nutritional drink or
pastille product development in the future.
(M. R. Lee and W. S. Chen)

Chicken essence contains protein, amino
acids and peptides. It often used as a nutritional
supplement for patient, pregnant and lactating
women. Athletes often use chicken essence
as a protein supplement because it contains
functional dipeptide, carnosine and anserine,
those can modulate immune response and antioxidation. This experiment was conducted
to evaluate the amino acid composition
and functional ingredients of silky chicken
essence from liquid and powder. The results
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The contents of functional substances, Na, K of
silky chicken (mg/100g)
The contents of essential amino acid of silky
chicken (mg/100g)

Reducing fat content in meat ball by using rhizome crops (2013)
The pork meat ball usually contains high
proportion of fat. In order to reduce the fat
intake and take into account the human heath,
a lot of research papers were published on
low fat meat ball in the past. In this study, we
added yam, pumpkin, potato, taro into meat
ball to replace some proportion of fat, reducing
the quantity of fat and calorie intake and then
analyzed the general composition, color and
sensory evaluation. The result showed that the
control group had the highest crude fat (29.54%)
and calories (3,637.78 kcal/kg) among all

samples; on the contrary, the taro group had the
lowest crude fat (19.78%) and calories (2,807.40
kcal/kg) among all treatments. The result of
color showed that the control group had higher
a-value than the other treatments (P < 0.05). The
pumpkin group had the highest b-value among
all samples (P < 0.05); however, no significant
differences were observed in L-value among all
treatments. In the aspect of sensory evaluation,
flavor, juiciness, elasticity and total acceptance
among all treatments did not differ significantly.
(M. R. Lee and W. S. Chen)

The materials of pumpkin group

Appearances of the pumpkin meat ball

The development products of the duck fat after winterization (2013)
made from the duck abdominal fat showed
more acceptable than the skin fat. The results
also showed that packing with the cans was
a good way to preserve the products in room
temperature and to avoid the oxidation. The high
acceptability of the cosmetic products from the
duck fat, such as liquid soap, rinse-off cleaner,
lip balm and hand cream, showed the great
suitable use for the cosmetics.
(H. J. Lee and M. R. Lee)

This study was conducted to use
winterization to separate the liquid oil and
solid fat in the duck oil. The instant oil source
and some kinds of cosmetics were also made
from the solid fat. The results showed that
the recovery yield of the winterization in the
duck skin fat was higher than the abdominal
fat because of the high unsaturated fatty acid
contents. The anti-oxidants were suggested to
add in the liquid duck oil to provide against the
oxidation. The instant oil sources which were
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The instant oil source made from the duck
abdominal fat

The liquid soap made from the duck fat

Development of semi-solid meat products for leisure life (2013)
The experiments were conducted to
develop a kind of salty pudding, which used the
eggs, indica rice powder, corn starch and gels
as ingredients and combined with fermented
and marinated ground pork, in order to increase
the value-added of animal product. The indica
rice powder was used as the main material in
experiment 1 and different levels of starch and
gels were added to make the salty rice cakes.
The results showed that the texture of the recipe
with the water content which was seven times of
the powder was closer to the texture of pudding.
However, the recipe of 6 times of water content
to the powder had the better acceptance in the

sensory evaluation. Among gels, the carrageenan
and gelatin were suitable to add to manufacture
the salty pudding. These products had been
pasteurized in order to get a longer shelf-life
during storage. Eggs were the major ingredient
in the experiment 2. Steamed egg adding 5%
marinated ground pork was modified and the
acceptance of the product was good. The results
showed that one amount of egg with three
amounts of water could get the closer texture to
pudding. The acceptance of the product would
be better if one amount of egg combined with
two amounts of water.
(R. J. Tu and Y. C. Chen)

Salty rice cake with fermented
marinated ground pork

Salty pudding with egg and
marinated ground pork

Diversified utilization of goat meat by-product in Peng-Hu (2013)
product meat, which was from head, foot,
neck, belly or skin purchased from local farm

This experiment was conducted to develop
a kind of gelatin gel with ground goat by67
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in Peng-hu, in order to increase the valueadded of animal by-product. Two flavors of
goat meat gelatin gels combined with salted
vegetables or the cactus juice were produced.
Physicochemical properties, weight loss rate and
sensory evaluation in different rehydration rates
(1:6, 1:8, 1:10 and 1:12) of the gelatin powder
were measured. The effect of salt content (0,
0.8, 1.2, 1.5%) was also conducted. The results
showed that the gelatin gel with rehydration rate
1:8 was more accepted than other treatments.

The slice of gelation gel (1:8) could keep solid
status for 1 hour under room temperature. The
similar physical properties of the gelatin gel (1:8)
were similar to those of the products sold in the
market. Due to vacuum package and heating
control, all the gelatin gels could be kept good
quality at least 1 month at 3˚C refrigerator.
The data showed that total plate counts of all
treatments were under the hygiene standard and
no molds and yeasts was detected.
(M. C. Lu, R. J. Tu, M. L. Lee and T. T. Chen)

Goat meat gelatin gel with salted vegetables

Goat meat gelatin gel with cactus juice

The study on alleviating the depressed egg qualities from Brown Tsaiya
ducks in summer season
The aim of this experiment was to measure
traits of eggs laid by Brown Tsaiya ducks
and alkalized eggs during summer season
when ducks were fed with different diets.
The experiment included four treatments with
different diet formula and ducks were assigned
into three artificial climate chambers with
natural environment temperature. The four
treatments were as follows: (1) commercial
laying duck diet as control (2) diet
with raised nutrient concentration (3)
control diet with amino acid adjusted (4)
control diet with additional protease.
The experiment lasted for 10 weeks and
traits determined included: (1) eggshell
thickness (2) eggshell strength (3) egg
weight (4) egg production yield (5) feed
intake (6) albumen height (7) Haugh
unit (8) egg shape index (9) ratio of
thick and thin albumen (10) moisture
of egg white (11) hardness of alkalized
egg white (12) hardness of alkalized

egg yolk (13) numbers of egg shell pore. The
results indicated that control diet would be
a better choice when production cost, laying
performance and egg traits were considered. The
depressed egg qualities during summer season
should be alleviated via improving feeding
management and environment.
(C. H. Su, C. H. Cheng, J. F. Huang and J. H.
Lin)

Experiment on quality of alkalized eggs
68

Livestock Management

Livestock Management
Greenhouse gas emission from the composting process of chicken litter
The purpose of this study was to evaluate
the effect of aeration condition and raw material
on the greenhouse gas (GHG) mission from the
composting process of chicken litter. The layer
litter mixed with mushroom cultivation waste
at 1:0, 1:1 and 1:2 volumetric ratio were piled
in static composting plants and their methane
emission amounts were 0.434, 0.358 and 0.363
kg, respectively; their nitrous oxide emission
amounts during the composting processes were
0.567, 0.549 and 0.543 kg, respectively. Take
the electric consumption into account, the total
GHG emissions were 208, 201 and 199 kg
CO2 eq. Although the amount of nitrous oxide

decreased with the ratio of mushroom waste
increased, it’s not significant. Besides, the broiler
litter was piled under 0.5, 3 and 0 min/hr of
forced aeration; their methane emission amounts
were 7.96, 9.14 and 9.89 kg, respectively; their
nitrous oxide emission amounts were 0.30,
0.62 and 0.58 kg, respectively; their total GHG
emissions during the composting processes were
317, 419 and 419 kg CO2 eq, respectively. The
results showed the forced aeration of 3min/hr
could reduce 24% of the GHG emission from
the broiler litter composting process.
(M. P. Cheng, R. B. Liaw and T. H. Hsiao)

The effect of using corn silage or sorghum distiller grain to replace
Bermuda hay in diets on methane emission from Taiwan Yellow cattle
and Taiwan Black goat
The purpose of this study was to investigate
the effect of using corn silage or sorghum
distiller grain to replace Bermuda hay in diets
on methane emission from Taiwan Yellow cattle
and Taiwan Black goat. The Open Path CH 4
Analyzer was used to determine the volumes of
methane in barn and used 24-h butterfly needle
tube fermentation system to establish feedstuffs
in vivo GHG gas emission. In trial 1, Taiwan
Yellow cattle with the same age and body
weights were divided into three groups and fed
with 65% Bermuda hay + 35% concentration,
40% Bermuda hay + 30% concentration +
30% corn silage or 40% Bermuda hay +
15% concentration + 15% corn powder +
30% sorghum distiller grain, respectively.
Replacement of Bermuda hay by corn silage
or sorghum distiller grain had no significant
effect on growth performance. After feeding
diets for 3 hours, the concentration of methane
in barn was 19.911 ± 2.181, 16.371± 2.431 and
15.084 ± 1.943 ppm, respectively. Cattle that
received Bermuda hay produced more methane
than those received corn silage and sorghum
distiller grain. In trial 2, 50% of Bermuda hay
was replaced by corn silage in the diet fed to 6

month old Taiwan Black Goat for 63 days. The
growth performance and diet cost were similar
for corn silage diet or Bermuda hay diet. Local
produced corn silage could be a good forage
source for goats. By comparing the corn silage
and Bermuda hay alone, higher methane was
emitted from corn silage fermentation. The
higher in vitro dry matter digestibility of corn
silage might contribute to this result.
(J. S. Shiu and R. H. Yeh)

Open Path CH4 Analyzer
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Taiwan Yellow cattle in trial 1

Corn silage

Taiwan Black goat in trial 2

Effects of floor types on the water consumption and wastewater quantity
of pig house during hot season
The purpose of this study was to investigate the effects of floor types on the water
consumption and waste-water quantity of pig
house and the growth performance of growingfinishing pigs. A total of 72 LD (Landrace ♀ ×
Duroc ♂) pigs, were assigned to three types of
floor pen, i.e. solid floor (SOF), partially slatted
floor (PSF) and totally slatted floor (TSF) when
their average body weights were 48 kg during
hot season (Jun. to Sep.). Each group consisted
of four pen replicates of six pigs, half barrows
and half gilts each. The floors of SOF group and
PSF group were washed once daily. The floor
of TSF group was washed once every 3 to 4
day. Feed and water were supplied ad libitum.
The feeding trial was terminated when the
average body weight of pigs reached 115 kg.
The water consumption and wastewater quantity
of pig house and wastewater quality were
measured. During the growing stage, the water
consumption of SOF, PSF and TSF groups were
41.60, 34.98 and 17.79 L/d/head, respectively

Solid floor

and the wastewater quantity were 33.87, 28.80
and 16.43 L/d/head, respectively. The water
consumption of PSF and TSF groups were
about 84.09% and 42.78% of SOF, respectively
and the quantity of wastewater of PSF and
TSF groups were about 85.00% and 48.50% of
SOF, respectively. During the finishing stage,
the water consumption of SOF, PSF and TSF
groups were 39.51, 29.37 and 13.86 L/d/head,
respectively and the wastewater quantity were
34.65, 27.44 and 13.06 L /d/head, respectively.
The water consumption of PSF and TSF groups
were about 74.33% and 35.09% of SOF,
respectively and the quantity of wastewater of
PSF and TSF groups were about 64.76% and
37.69% of SOF, respectively. In conclusion,
the pig house installed partially slatted floor
or totally slatted floor could saved water
consumption effectively and reduced wastewater
quantity during hot season.
(T. M. Su, S. M. Liou, Y. H. Weng, C. S. Chung
and T. H. Hsiao)

Partially slatted floor

Totally slatted floor

Effects of floor types on the water consumption and wastewater quantity
of pig house during cool season
consumption and wastewater quantity of pig
house. A total of 72 LD (Landrace ♀ × Duroc

The purpose of this study was to
investigate the effects of floor types on the water
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♂) pigs, were assigned to three types of floor
pen, i.e. solid floor (SOF), partially slatted floor
(PSF) and totally slatted floor (TSF) when their
average body weights were 39 kg during cool
season (Mar. to Jun.). Each group consisted of
four pen replicates of six pigs, half barrows and
half gilts each. The floors of SOF group and
PSF group were washed once daily. The floor of
TSF group was washed once every 3 to 4 day.
Feed and water were supplied ad libitum. The
feeding trial was terminated when the average
body weight of pigs reached 115 kg. During the
grower stage, the water consumption of SOF,
PSF and TSF groups were 28.62, 22.02 and
14.57 L/d/head, respectively and the wastewater
quantity were 26.31, 20.48 and 13.84 L/d/
head, respectively. The water consumption of
PSF and TSF groups were about 76.97% and
50.78% of SOF group, respectively and the

quantity of wastewater of PSF and TSF groups
were about 77.76% and 52.66% of SOF group,
respectively. During the finisher stage, the water
consumption of SOF, PSF and TSF groups were
39.41, 24.20 and 16.02 L/d/head, respectively
and the wastewater quantity were 37.17, 22.67
and 15.21 L/d/head, respectively. The water
consumption of PSF and TSF groups were about
61.28% and 40.59% of SOF group, respectively
and the quantity of wastewater of PSF and TSF
groups were about 60.69% and 40.76% of SOF
group, respectively. In conclusion, the pig house
installed partially slatted floor or totally slatted
floor could saved water consumption effectively
and reduced wastewater quantity during cool
season.
(T. M. Su, S. M. Liou, Y. H. Weng, C. S. Chung
and T. H. Hsiao)

Properties analysis of cow dung derived fuel
used directly, while that of runoff separated
cow dung whose 56.1% of particle with size
below 3.8 mm should be made into pellets. The
moisture, ash, combustible matter contents and
calorific values of scraped, waterwheel separated
and runoff separated RDFs averaged 14.2%,
17.1% and 4,042 kcal/kg, 16%, 15.5%, 68.5%
and 3,974 kcal/kg and 13.0%, 10.4%, 76.6%
and 4195 kcal/kg, respectively. The calorific
values of cow dung derived fuels in this study
were similar to that of rice stalks (4,063 kcal/
kg), so the cow dung derived fuels can be used
as alternative fuels.
(T. H. Hsiao)

Solid parts of cow dung collected from
machinery scraping dairy barn, waterwheeltype and runoff-type solid-liquid separators,
respectively, were be desiccated by solar on
the cement floors to make the residue derived
fuels (RDFs) in this study. The particle sizes,
physical characteristics and calorific values
of these RDFs were analyzed in this study.
The results showed the percentages of RDFs
particles from scrape, waterwheel type and the
runoff type solid liquid separator whose sizes
are above 3.8 mm were 94.3%, 71.8% and
43.9%, respectively. The RDFs made of scraped
and waterwheel separated cow dung can be

Evaluation on secondary solid-liquid separation efficiency of dairy
wastewater
This study aimed to evaluate the secondary
solid-liquid separation efficiency of dairy
wastewater from an automatic scraping barn.
The qualities of wastewater after mechanical
scraping, waterwheel-type solid-liquid
separation and the secondary runoff-type solidliquid separation were analyzed. The solids
separated from the mechanical scraping,
waterwheel separator and runoff separator
were collected. The results of water quality
analysis showed pH, EC, COD, BOD, SS

concentrations of wastewater from mechanical
scraping averaged 7.91, 0.29 ms/cm, 148,193,
8,912, 144,990 mg/L. Apart from lower EC,
the values were significantly higher than those
of wastewater after t waterwheel separator
and runoff separator (P < 0.05). There was no
significant difference on COD, BOD and SS
concentrations among wastewater before and
after waterwheel separator and after runoff
separator. However, wastewater after the
secondary separation after had lower COD,
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BOD and SS concentrations than wastewater
before separation. That indicate improving
the solid-liquid separation facilities in dairy
farm can increase solids-separation function
of wastewater treatment system. The result of
analysis of solids from mechanical scraping,

waterwheel-type solid-liquid separation and the
secondary runoff-type solid-liquid separation
showed the solid from mechanical scraping had
significant (P < 0.05) higher pH, moisture, ash,
total nitrogen and zinc concentrations.
(T. H. Hsiao)

Properties analysis of cow dung derived fuel
ZnCl2 or H3PO4 as activating agents, the quality
of cattle manure activated was equivalent to that
of commercial products.
(M. C. Cheng, T. M. Su, T. H. Hsiao, C. H. Liu, T.
F. Shiao and M. P. Cheng)

The purpose of this study was to explore
the feasibility of preparation of activated carbon
from high-carbon-content cattle manure. Cattle
manure from solid-liquid separation of dairy
wastewater was used as raw material and it was
carbonized with ZnCl 2 or H 3PO 4 under 300700˚C for 30 or 60 min, then the yield, iodine
value and surface area were evaluated. The
results showed that yield decrease significantly
with increase in activation temperature. The
yields of H3PO4-activated carbon at 500-600˚C
were higher than those of ZnCl 2 -activated
carbon. The activated carbon was better in
iodine number (721-946 mg/g) and surface area
(582-948 m2/g) from cattle manure on chemical
activation treatment under 500˚C for 30 min.
The iodine number and surface area of ZnCl2
activated carbon were higher than those of
H3PO4 activated carbon. In conclusion, using

Activated carbon from cow manure

Effect of temperature and digester types on methane production from
dairy cattle wastewater
The biogas from the anaerobic fermentation
of dairy cattle wastewater (DCW) was one
of the most potential bioenergy resources.
However, the performance of treatment of DCW
which contained more fiber was deeply affected
by the climate. The purpose of this study was
to develop a vertical anaerobic digester (VAD),
which provide the constant temperature with hot
water heated by solar or biogas powered heater.
The performances of the VAD and a horizontal
anaerobic digester (HAD) with the same volume
were compared under different conditions. The
solid-separated wastewater from a daily farm
was conducted to the VAD under 30˚C (U30)
and 40˚C (U40) and to the HAD under room
temperature in winter (HW) and summer (HS).
The qualities of wastewater and the composition
of biogas were analyzed every 3 day during
15 day’s fermentation. The results showed that

total amount of biogas produced were 0.42,
0.51, 0.23 and 0.04 L/g VS added for U30, U40,
HW, HS, respectively and the concentration of
methane in the biogas not significantly different
for all treatment that ranged at 55-73%. The
digestibility rates of organic acids were over
50% and 90% on 3 and 9 days of retention time,
respectively for all condition. In conclusion,
the largest amount of methane was produced in
the U40, which was 1.8 and 10.5 times of the
amount the HS and HW, respectively.
(M. C. Cheng, M. T. Koh, T. H. Hsiao, T. F.
Shiao and M. P. Cheng)
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Adverse effect of nonylphenol on reproductive performances in male
breeders of Brown Tsaiya
Nonylphenol (NP) is an estrogen like
compound classified as an endocrine disrupter
capable of interfering with the hormonal system
of numerous organisms. It originates principally
from the degradation of nonylphenol ethoxylates
which are widely used in industrial, agricultural,
commercial and household applications such as
detergents, emulsifiers, wetting and dispersing
agents. Due to the extensive use of nonylphenol
ethoxylates, they reach either sewage treatment
fields or rivers and contaminate environments
anyway. Water fowls are mostly raised with
water pools provided on field or in house
in Taiwan. The water coming from either
underground or rivers may be contaminated with
NP which may affect reproductive performance.
Thus, the study was to investigate the effect of

nonylphenol on fertility rate in male breeding
Brown Tsaiya (MBBT). One hundred MBBT at
age of seventeen wks were randomly assigned
into five treatments, i.e., control, soybean oil,
oral administration 1 (NP1), 10 (NP10) and
250 (NP250) mg NP dissolved in soybean oil/
kg body weight daily applied for sixteen weeks.
Semen was collected weekly for mating of
one male × three females. Results revealed
that fertility rate in NP250 after four weeks of
administration was significantly worse than that
in the other treatments (P < 0.05). In conclusion,
nonylphenol may adversely affect fertility
rate of MBBT and reduce their reproductive
performance.
(M. C. Cheng, C. M. Hung, T. Y. Kuo, Y. H.
Chen, M. Y. Tsai, M. P. Cheng and Y. K. Fan)

The effect of irrigation of cattle manure wastewater at the pasture area
on the soil, pasture and groundwater quality
The purpose of this study was to evaluate
the effect of irrigation of cattle manure
anaerobic wastewater at the pasture area on
the soil, pasture and groundwater quality. The
cattle manure anaerobic wastewater of dairy
farm contains many nutrients for plants and
can partially replace the chemical fertilizers. It
can decrease usage of chemical fertilizer and
energy consumption on the aerobic treatment of
wastewater. Using the cattle manure anaerobic
wastewater to irrigate the pasture, including
napiergrass and pangolagrass and then feed
the dairy cattle with the pastures. The nutrient
sources of the napiergrass land are as follow:
wastewater group (W1), half wastewater and
half chemical fertilizers group (W 1/2 ) and
chemical fertilizers group (C). The physical and
chemical properties of soil and the yields of the
napiergrass with different nutrient source will
be monitored during the period of experiment.
There are upstream and downstream wells in
the pangolagrass land. During the irrigation of
the cattle manure anaerobic wastewater on the
pangolagrass land, the qualities of groundwater,
including TN, TP, K, Ca, Mg, Cu and Zn will be
monitored in this study. The result showed that
the pH of the soil of chemical fertilizers group

was lower than another two groups. Among
three groups, the organic matter of the soil was
between 0.97-1.00% and the total nitrogen was
between 0.14-0.15%. The available phosphorus
of the soil of chemical fertilizers group was
higher than another two groups. The Cu and Zn
of the soil were trace. The napiergrass yield of
W1/2 and C groups were similar. The TN, TP,
Ca, Mg and Na of upstream and downstream
well were a little
increased. The
soil, pasture and
groundwater
quality should
be long-term
monitored.
(C. H. Liu, C. H.
Lu, J. B. Lin, M. C.
Cheng, T. F. Shiao
and M. P. Cheng)

Groundwater collection
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Using cattle manure wastewater to irrigate at pangolagrass pasture

Effect of applying chicken litter and compost on growth of cabbage and
emission of greenhouse gas
This study aimed to explore the effect
of applying different drying chicken litter
and compost as basal fertilizer on growth of
cabbage and emission of greenhouse gas during
cultivation. Pot experiments designed as 6
groups, except for the control group, 30 ton/ha
of chicken litter or compost was applied to the
remaining 5 groups. The chemical fertilizers
were applied as top dressing for all groups.
The results of basal fertilizer assay showed
nitrogen content of layer litter and broiler litter
were 4.24 and 4.30%, respectively. Those were
higher than that of laying litter compost (2.24%),
layer litter with mushroom compost (2.22%)
and broiler litter compost (3.22%). However,
these three kinds of composts had higher total
phosphorus, copper and zinc contents. At 20th
days after cabbage planting, the layer litter

group showed the worst growth performance,
including numbers of leaves, length of the
largest leaf and plant height, while the control
group showed the best. However, there was no
significant difference on the whole weight of
harvest among 6 groups, but the crude protein
and phosphorus contents of leaves of layer
litter group were significantly higher. As to the
emission amount of greenhouse gas, layer litter
and broiler litter groups showed more methane
and nitrous oxide emission, followed by broiler
compost group. Analysis results indicated that
using higher nitrogen content chicken litter as
basal fertilizer produced more greenhouse gases
and less cabbage growth at the beginning, but
did not affect harvest weight.
(M. P. Cheng, C. H. Lu, R. B. Liaw and T. H.
Hsiao)

The study and application of liquid fertilizer transformed from waste
milk by fermentation
This study fermented waste milk into liquid
fertilizer and applied it on crops to minimize
the direct pollution on the environment and to
reduce chemical fertilizer usage in the hope of
being beneficial to soil management. The waste
milk was divided into centrifuged group and
un-centrifuged group. Each group repeated the
following procedures 3 times in 3.5 months’
period: milk was bottled every 15 kgs, pumped

with air regularly, stored in room temperature
and sampled every half a month. The results
showed that when room temperature was below
25˚C, both groups' pH value decreased steadily
and their electrical conductivity and content
of nitrogen increased remarkably. Both groups
showed slight variations on content of potassium
oxide, calcium oxide and magnesium oxide and
no significant changes on heavy metals (data
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didn’t show). When applying fermented waste
milk on lettuce, the liquid was grouped into
3 for different treatments: the original liquid,
liquid diluted 30 times and control group; each
treatment was repeated 3 times. The result
showed that the highest output was occurred in
centrifuged diluted group, the 2nd highest output
was occurred in un-centrifuged diluted group,
but the difference between these two was not
significant. The output of control group showed
significant difference from the centrifuged

diluted group and un-centrifuged diluted group.
Of the original liquid group, the outputs showed
no significant difference between centrifuged
or un-centrifuged group, but both showed
significant difference from centrifuged diluted
group, un-centrifuged diluted group and control
group. This study suggests diluting the fertilizer
before fertilizing. Further study is needed on
fermentation during different seasons and
fertilizing.
(S. J. Lee, T. H. Lee and C. L. Chang)

The effect of feeding environment on welfare of sow and growth
performance of piglets
The purpose of this study was to evaluate
the efficacy of lactating sows raised in net floor
free pen on the welfare of sows and the survival
rate of piglets. Thirty-six multiparities TLRI
black sows were allocated to three treatments,
where sows and the piglets were moved to
net floor free pen (2.1 x 2.1 m) on day 7 (CF
group) until day 21 post parturition. Sows and
piglets stayed in net floor free pen or farrowing
pen throughout the experiment was FF group
and control group, respectively. Behavioral
and physiological data of sows and growth
performance and survival rate of piglets were
collected. The results showed that the neonatal
birth weight of CC, CF and FF piglets were 1.55,
1.48 and 1.49 kg, respectively. The body weight
of piglets on day 21 in CC, CF and FF group
were 4.85, 4.41 and 4.87 kg, respectively. The
survival rate of CC, FF and CF piglets on day

4 was 94.4, 97.9 and 89.6 while on day 21 was
83.6, 82.1 and 82.3%, respectively. Sows raised
in net floor free pen ate 3.27 kg daily while sows
raised in crate ate 3.54 kg daily. The results
indicated that the net floor free pen affected
feed intake of sows. The growth performance
of piglets was not different among treatments.
However when sows and piglets raised in the
net floor free pen had lower survival rate than
control group. Physiological data in terms of
salivary cortisol concentration, respiratory rate
and body temperature was not different among
sows. However, the area of net floor free pen for
sows’ moving was increased 1.8 folds compared
with the area of crate; therefore the welfare of
sows was improved.
(H. F. Lee, B.C.W. Chiou, C. R. Wu and C. H.
Hsieh)

Effect of barn cooling model on milking performance and comfort index
of Holstein lactating cows in hot and warm seasons
To study the barn cooling efficiency, a total
of 48 Holstein lactating cows were assigned into
two groups and raised in the tunnel ventilation
barn (TV) or the TV barn combined with free
stall barn (TV+F) during hot and warm seasons.
Each trial was conducted 28 days and milking
performance and comfort index were the
evaluators. Cows in the TV group stayed in the
TV barn whole day long. Cows in the TV+F
group transferred to free stall barn after 3:15
pm milking and came back to TV barn after the
next day 5 am milking. In both barns, sprayfan-cooling operated at 8 critical intake time

periods daily. In the free stall barn, all four fans
were turned on 24 hrs. In the TV barn, a basal
5-set fans (two fans a set) were on when the
ambient temperature < 20˚C. For each 0.8˚C
temperature increase, additional set of fan would
be turned on until the max. 7-set fans operated.
Mist-cooling was set to operate when ambient
temperature beyond 23˚C. Every cooling cycle
contained 1-min of mist spray and 1 to 2 min
of rest. Results indicated that cows in two barn
environments had similar milk yield and body
core temperature (virginal temperature). In the
hot season (Aug. to Sept.), cows raised in the TV
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barn had the higher milk fat and milk total solid
percentages (P < 0.05) and the lower 1 pm skin
temperature (P = 0.09). However, in the warm
season (Sept. to Oct.), TV+F barn could cut
down cows’ 11 pm skin temperature efficiently (P
< 0.01). It is suggested from these experiments,
lactating cows would be benefited to stay in
the TV barn during the hot season, while in the
warm season with lower temperature an open
free stall barn at night seems to be more proper.
(T. F. Shiao, C. T. Chang, D. W. Yang and C. F.
Lee)

Comfortable cows

Improving the conception rate of Holstein dairy cows by exogenous
gonadotropin injection to induce successive follicular waves during hot
season
The objective of the present study is to
examine whether induction of 3 successive
follicular waves by GnRH and PGF2α influences
lactating cow fertility during hot season.
Experiment was conducted from April to July,
including 18 primiparous and 13 multiparous
Holstein cows at 40 to 50 days in milk. Cows
were housed in a free-stall barn and randomly
assigned to control or treatment groups. The
treated cows were injected (i. m.) with synthetic
GnRH analog (100 μg of gonadorelin) and
PGF2α analog (500 μg of cloprostenol) 7 d later.
A second cycle of injections began with GnRH
2 d later. This GnRH-PGF2α administration
was repeated 3 times to induce 3 successive 9-d
follicular waves. Estrus was detected within
6 d from the third PGF2α administration. The
control cows were inseminated following

manifestation of spontaneous estrus. AI service
was inseminated 1 dose for the two groups
after heat detection. Pregnancy diagnosis was
performed by rectal palpation at 45 to 55 d postAI. Conception rates of primiparous treated
group and control group were 50% (5/10) and
37.5% (3/8), respectively. Conception rates of
multiparous treated group and control group
were 0% (0/7) and 16.7% (1/6), respectively.
The results indicated that conception rates of
primiparous cows were much higher than the
multiparous cows in the hot season. Moreover,
primiparous cows are responsive to the GnRH
and PGF2α administration in improving their
reproduction efficiency.
(D. W. Yang, T. F. Shiao, J. S. Hwang, S. S. Tsay,
C. T. Chang, H. W. Ou and C. H. Hsieh)

Effects of time span from hatch to farm on the growth performance of
chickens
The purpose of this experiment was
conducted to investigate the effects of time span
from hatch to farm on the growth performance
of chickens. One hundred LRI Taishu female
No. 12 laying hens were artificial inseminated
with male No. 11 mixed semen. Breeder eggs
were collected and stored at 17˚C in the room.
When the collected eggs reached 500, breeder
eggs were hatched in the hatchery. When the
chicks were hatched, time was recorded. Water
and feed were provided according to the time
of hatched. Duration of the five treatments

were 8, 20, 32, 44 and 56 hours, respectively.

Hatched chicks
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Each treatment group had 60 birds. Same
practical diets were provided. Body weight was
determined at 0, 2, 4, 8 and 12 weeks of age.
Feed intake and livability were recorded till 12
weeks of age. The results indicated that average
body weight was the lowest at 20-hour duration.
No significant difference was found among the
other treatments. Average body weight gain

during 0-4 weeks and 8-12 weeks was the lowest
at 20-hour’s duration and during 4-8 weeks was
the lowest at 32-hour duration. The livability of
the five treatments were 95.0, 93.3, 91.7, 90.0
and 98.3%, respectively.
(Y. F. Lin, H. L. Liu, C. M. Hung and C. H.
Hsieh)

Investigation of barn-yard and free-range feeding model for native
chicken layers-growing period
The purpose of this experiment was to
investigate the effects of feeding model on the
growth performance of native chicken layers.
Three hundred day-old LRI Taishu female No.
12 chicks were used as experimental animals
and divided into three groups. Each group had
100 birds. Group 1 to 3 was the control (raised
at barn-yard and caged after 16 weeks of age),
barn-yard and free range, respectively. The
birds were fed the same feed. Bard-yard had 30
square meters. Free-range had 30 square meters
bard-yard and 100 square meters outdoor field.
The results indicated that the average body
weight for group 1 to 3 was 31.1, 31.5 and 31.3
g, respectively at one day of age; 925.4, 919.4
and 939.9 g, respectively at 10 weeks of age
and 1,591, 1,554 and 1,619 g, respectively at
16 weeks of age. The feed efficiency for group
1 to 3 was 2.20, 2.61 and 1.93, respectively
during 0-4 weeks of age; 3.11, 2.88 and 3.49,
respectively during 5-10 weeks of age weeks
and 5.02, 5.11 and 5.05, respectively during 1116 weeks of age. The average oocysts of fresh

feces at 6 weeks of age indicated that coccidiosis
were 8,860, 60,022 and 7,502 oocysts/g feces,
respectively. Ascaris lumbricoides was not
detectable. Age at the 5% egg production rate
for group 1 to 3 was 126, 123 and 121 days of
age, respectively. In general, free range chickens
tended to have lighter body weight and more
coccidial oocysts.
(Y. F. Lin, H. L. Liu, C. M. Hung and C. H.
Hsieh)

Feeding models for native chicken layers

The enhancement of supply and quality improvement for rabbit with
minimum disease
According to the technology policy of the
government, the study was conducted to increase
minimal disease (MD) rabbit production,
supply via the upgrading and quality control,
improve MD rabbit production environment
and establish the second MD rabbit production
unit. It increased the capacity, improved the
biological security level and prevented the
shortage of rabbit supply caused by accident.
Health monitoring program was held every
quarter. The rabbit weights at various stages and
genetic information were established. Annual

New Zealand rabbit (MD level)
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renewal of ISO9001: certification assessment
was the guarantee of the experimental rabbits

for biomedical industries.
(M. Y. Tsai and C. H. Hsieh )

Application of radio frequency identification techniques on the
evaluation of breeder rabbit management
The purpose of this research was to
evaluate the practicability of rabbit identification
using Radio Frequency Identification techniques
with commercial portable chip reader. Twenty
four New Zealand rabbits were selected and
randomly divided into two groups. One was the
control group and the other was chip implanted
group. The weaned rabbits were implanted chip
and fed for 4 weeks. The growth performance
and displacement were recorded. The results
indicated that growth performance in the control
group and treatment group had no significant
difference. Those at 4 weeks of age were 721 ±
26 g and 704 ± 35 g, respectively and at 8 weeks
of age were 1,484 ± 119 g and 1,429 ± 185 g,
respectively. Also, no significant displacement
was found. We concluded that chip implantation
did not affect rabbit growth performance and

behavior. It can be used in individual feeding
and management of rabbit breeders.
(M. Y. Tsai and C. H. Hsieh)

Chip implanted in rabbits

Reinforcement of production and quality of minimal disease breeding
geese
The purpose of this study is to set up
a minimal disease (MD) flock and facility
in White Roman geese for the further
biomedical researches. For the MD geese,
the infectious pathogens of parvovirus (PV),
Newcastle disease (ND), avian influenza (AI),
Riemerellaanatipestifer (RA), reovirus (REO),
fowl cholera (FC) and egg drop syndrome
(EDS) were monitored and removed during
rearing. There were 192 goslings of parental
generation (G0), 378 goslings of first generation
(G1) and 227 goslings of secondary generation
(G2). A total of 797 geese were bred via three
generations. Firstly, a biomedical goose house
with 945 m2 area was designed and divided
four parts including buffer area, breed area,
brood area and growth area. Then, G1 geese
at 10 week-old were periodically monitored

parvovirus by using IFA assay. The positive
geese were immediately removed and the others
were monitored again after 8 months. Finally,
the possible pathogens of PV, ND, AI, RA,
REO, FC and EDS were all negative reaction
in the flocks of G0, G1 and G2. Based on the
results, we have successfully set up a breeding
system and facility for the MD White Roman
geese. Now, we have 7 MD flocks of G2 that
can provide for the further animal trials, vaccine
development and other biomedical researches.
During raising period, we needed to eliminate
pathogenic viruses, set up blood biochemical
values and control raising environment of
sterilizing. It is to reach the purpose of the
quality of minimal disease egg and gosling.
(M. J. Lin, S. C. Chang and Y. S. Jea)

Application of energy-saving equipment in poultry feeding model
was to investigate the effects of lighting sources
for laying period on reproduction characteristics
of poultry by using a completely random design.

This project was to use energy-saving
equipment in the poultry house and expect to
solve the problem of excessive use of energy. It
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The results showed that the geese lighting
under white color, red color and blue color had
no significant improvement in laying number
(68.2, 56.6 and 51.8 eggs) when the geese were
placed in the environment-controlled house.
The breeder chickens lighting under white
color comparing with those under red color
and blue color have heavier egg weight and
higher egg production during the age of 48 to
55 weeks. The breeder chickens under different

lighting color treatments had no significant in
egg thick, egg intensity, egg yolk color and
fat content of egg cross the laying period. The
breeder chickens under 2 or 3 sets of non power
ventilator treatments had lower contents of
CO2 and NH3 comparing with those under 1 set
group.
(S. C. Chang, Y. T. Chen, P. H. Chuang, S. C.
Liao, S. W. Wu, M. J. Lin, H. Y. Kuo, T. C. Wan, A.
K. Su and Y. S. Jea)

The light of Light Emitting Diode (LED) in environmentally controlled goose house

A study of RFID on production and management of breed geese
Radio frequency identification (RFID) is
a generic term that is used to describe a system
that transmits the identity of an object or person
wirelessly, using radio waves. It's grouped under
the broad category of automatic identification
technologies. There was almost no accessible
information, to our knowledge, about the egg
production of laying geese kept in floor. The
objectives of this study were, therefore, to find
out a suitable combination of RFID technique
and genetic selection for laying White Roman
geese. Seven hundred and ninety six geese
containing primipara and multipara geese were
used in the experiment and the ratio of ganders
and geese was 1:4. A total of 125 cages were set
with RFID in laying area to detect the frequency
of individual goose entrance in cage-free

house. The results showed that the individual
performance of geese such as egg production
could be found using this system.
(S. C. Chang, M. J. Lin, S. C. Liao and Y. S. Jea)

The tap of RFID in breed geese

Developing a paperless electronic logbook for animal management
events
The paperless electronic logbook is a
software system joining the radio frequency
identification technology (RFID) with the

traditional barcode to provide a simple and
accurate the paperless recording method for
animal routine management events. The main
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tool of the logbook is a multi-frequency RFID
handheld reader which has a barcode reader
included. Event information, the "who", "what",
"when", "where" and "which", is recorded in
RFID reader as the events going on and data
can be transferred into a computer later. First,
the ID of the reader represents "who" is the
owner of the reader and 125 KHz Tag can mark
"what" happened, such as calving, breeding,
vaccine, medication ... and so on. The built-in
clock gives the time "when" the event happened.
The 134.2 KHz animal HDX or FDX Tags
indicate "where" animal located (or its animal
ID). Finally, barcodes describe "which" one was
chosen, detail item, such as calve ID, bull of
frozen semen, medications, disinfectants...etc.
The logbook program developed by Microsoft
Visual Studio 2010 initials from event encoding

settings and then imports the handset CSV file
(up to 6000 records). Duplicated data can be
deleted and the program provides sorting and
searching functions of "who", "what", "when",
"where" and "which" categories. The results
showed that the use of multi-frequency RFID
handheld, RFID tags and barcodes which had
the opportunity to save time and cost and to
improve the accuracy of event recording, if
compared with traditional manual entry. The
goal is using low-cost devices to record event
information of animal management. The
"who", "what", "when", "where" and "which"
information can be reached and the experimental
data, medication data and routine management
recordings can be driven into a paperless
automated workflows.
(K. H. Lee, J. Y. Chen and C. L. Chang)

Promoting the quality and quantity of geese down
The development for the feather
industry started from the beginning of
19 century. Due to the actual demand
of consumers for the feather products
increases vastly, the developing
space of feather marketing is also
gradually expanding. The downy and
soft feathers from geese are used as
high-grade insulation material in both
clothing and bedding. This study is
mainly for different populations of
geese, down at different growth stages
of their impact on the quantity and
quality, to enhance the value of output
in goose down.
(M. J. Lin, S. C. Chang, S. C. Liao and Y.
S. Jea)

The feather appearance of geese is sorted by the length
of feather; from left to right side, the length of feather is
< 4, 4-10 and > 10 cm, individually

Promoting the quality and quantity of geese down-supplementation of
egg powder
The aim of this study was to investigate the
effect of dietary supplementation of waste egg
powder on the growth performance and feathers
growth of White Roman geese. One hundred
sixty birds were assigned to 4 groups at 4 wk
of age, the control one and the dietary inclusion
of 7%, 14%, 21% waste egg power. Individual
body weight and pen group feed consumption
were measured at 4-week intervals through

week 16. At 13, 14, 15 and 16 weeks of age, 8
goslings (4 males and 4 females) were sampled
from each pen and sacrificed for measurements
of carcass traits. The results showed that there
was no significantly difference on the growth
performance, slaughter weight and feathers
growth among the groups.
(C. C. Hsiao, S. W. Wang and Y. S. Jea)
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Influence of grazing on growth performance, carcass characteristics
and fatty acid composition of growing geese
The aim of this study was to investigate
the influence of grazing on growth performance,
carcass characteristics and fatty acid
composition of growing geese. A flock of
192, 5-week old White Roman geese were
utilized and randomly divided into two groups.
In the control group, geese raised in house
with feed and water ad libitum. The stocking
density of group was 1.2 geese per m2. In the
treatment group, the geese were divided into
three different stock density groups with 0.3,
0.6, 1.2 geese per m2 respectively (A, B and C
group). The birds grazed in grassland with feed
restriction and water ad libitum. Each group
had two replicates. This study was ended at

13 week of age and carcasses were collected
for the characteristics. The results showed that
the control group had the highest body and
carcass weight at 13 week of age (P < 0.05).
In treatment groups pasture intake increased
linoleic acid (C18:2n-6; P < 0.05) and linolenic
acid (C18:3n-3; P < 0.05) content in the breast
muscle of geese in comparison with that of the
control group. In conclusion, grazing did not
enhance growth performance but improved
carcass characteristics and changed fatty acid
composition of geese.
(S. W. Wu, P. C. Nien, Y. C. Chang, C. M. Wang,
C. L. Hu, Y. S. Jea and C. F. Chen)

The effect of feeding density in water pad duck house on growth
performance of mule duck
The aim of this experiment was to evaluate
the effects of feeding density in water pad
duck house on performance of mule duck.
Mule ducklings were raised in brooding house
from hatch to 3 weeks old. Thereafter, ducks
were randomly divided into 5 treatments i.e.
feeding density 1, 1.5, 2, 2.5 ducks/m2 in the
water pad duck house and 1 duck/m2 in semiopen house. Three replicates were included
in each treatment. During the experiment,
growth performance, feather development and
environmental parameters in duck house were
determined. Ducks were sacrificed at 10 and 12
weeks of age for meat quality determination.
The results showed that during 3-7 weeks of age,
feed intakes of all treatments in water pad duck

house were higher (P < 0.05) than that in semiopen house. During 3-7, 7-10 and 10-12 weeks
of age, feed conversion ratio in semi-open house
was better (P < 0.05) than that in all treatments
in water pad duck house. The heaviest live body
weight 2,721g was observed in the 1.5 duck/
m 2 group in the water pad duck house at 12
weeks of age. At 10 weeks of age, the carcass
and breast meat weight in 1.5 duck/m2 treatment
were 2,136 and 349 g, respectively, which were
higher (P < 0.05) than the other treatments. In
conclusion, it is recommended for feeding ducks
with 1.5 duck/m2 density in the water pad house.
(J. H. Lin, C.H. Su, C. H. Cheng and J. F.
Huang)

The development of automatic egg collection equipment and technology
for laying ducks
groups (MW, WF and WA, respectively). There
were two replicate pens in each group with 40
ducks in each replicate pen. A bathing container
and nipple drinkers were offered in the pen and
at night a 20-candle-light of fluorescent lamp
was used. During the experiment, feeds and
water were under ad libitum. The results showed
that the laying rate in each group was associated
with the ducks’ feed intakes. No differences in
egg weight and eggshell strength were observed

This experiment was aimed to explore the
effects of nest box type on egg production rate,
floor-laying rate, broken egg rate and eggshell
cleanness degree in Brown Tsaiya ducks. The
nest boxes tested included metal wire (MW),
wood cover with wire floor (WF) and wood
cover with artificial turf floor (WA). Two
hundred and forty 73-week-old Brown Tsaiya
ducks were used. They were raised in a semiopen duck house and randomly assigned to three
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among groups. Eggs laid on the floor decreased
apparently with increased ducks’ ages. Group
WF and group WA had lower floor-laying
rate than that in the group MW. Regarding to
eggshell quality, the nest boxes contributed to
reduction of the broken rate and significantly
reduced the microorganisms on the eggshell
surface.
(C. H. Cheng, C. H. Su and J. F. Huang)

Appearance of duck eggs collected by
automatic egg collection equipment

Investigation of the optimal indoor duck feeding conditions
The aim of this experiment was to evaluate
the effects of water bath condition and feeding
density in indoor duck house on performance
of Pekin ducks. Pekin ducklings were raised
in brooding house from hatch to 2 weeks old.
Thereafter, ducks were randomly divided into
indoor duck house. Test design was a factorial
design of water bath condition (bath provided
with supplemental water trough, no bath) and
feeding density (0.5, 1 and 1.5 duck/m2). Each
treatment group had three replicates. During the
test growth performance, feather development
and health parameters (feather hygiene, eyes
and nostril hygiene) were measured. The results
showed that Pekin ducks with supplemental
water trough had higher body weight and feed
consumption at all growth stages. The length
of 8th primary feather was higher on ducks
with supplemental water trough. In the impact
of feeding density, ducks raised in 1 duck/m2

had better feed conversion ratio before 7 weeks
of age. Furthermore, ducks with supplemental
water trough had better health parameters at all
growth stages.
(C. H. Cheng, C. H. Su, J. H. Lin and J. F.
Huang)

Appearance of Pekin ducks with
supplemental water trough

Research of cooling system in goat farm
The objective of this study was to develop
a computerizing auto-cooling system in
combination with dry and wet thermometer,
hygrometer, body temperature sensors, electric
fan and water spraying system to improve heat
stress problems in hot seasons for dairy goats.
Eighteen Alpine lactating goats of similar milk
yields were randomly assigned into traditional
high bed housing and cooling system housing
with 3 replicates of each treatment. Cooling
system was activated at 9:50 am and stopped
at 21:05 pm. When system activated, the barn
curtain dropped down and electric fans were
turned on to proceed tunneling ventilation when
environmental temperature over 25˚C (4 electric

fan, 1.0 HP, Blade diameter 50”×5, air volume
40,000 m3/hr). When relative humidity over
70%, water spraying system run for 15 seconds
and then stopped for 120 seconds. Goats were
fed and milked twice daily. Milk production,
feed intake, water intake and rectal temperature
were recorded everyday, while milk quality and
body weights were measured once monthly. The
experiment period was from July to October
(hot season in Taiwan). Results indicated that
the computerizing auto-cooling system had
positive effects in decreasing indoor temperature
by 3 centigrade degrees at noon, increasing dry
matter feed intake by 11.8% and milk yield by
8.7% and milk quality was also improved. The
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auto-cooling system had demonstrated being
practical values and is beneficial to dairy goat

farmers in Taiwan.
(S. S. Yang, R. H. Yeh, A. K. Su and D. C. Wang)

Demonstration of software of computerizing auto-cooling system

Research of goat body shape automatic measuring system
The objective of this study was to develop
an automatic measuring system for determining
body conformations of goats. Sixty-six
crossbred Boer goats were used in this trial.
Images of the goats were captured and then
image lengths were fixed by the measuring tool
mode. Pixels of the goat images were converted
to height, length and chest girth eventually. By
combining with UHF RFID automatic weighing
system, ID numbers body weights of the goats
were identified at the same time. Data of the
above measurements were integrated by the
auto-measuring system and then uploaded to
the information center. The regression equation

of chest girth and body weight was: Y=1.03X 40.90, R2 = 0.78 (by hand measuring); Y=1.03X
- 41.05, R2=0.77 (by auto-measuring) (X= chest
girth, Y=body weight). The regression equation
of length and body weight was: Y = 1.82X 85.03, R 2 = 0.73 (by hand measuring); Y =
1.81X - 85.35, R2 = 0.72(by auto-measuring)
(X = body length, Y = body weight). However,
if the system coordinates determination could
be adjusted more precisely, the measurements
of the goat body conformations could be more
accurate.
(S. S. Yang, R. H. Yeh, A. K. Su and D. C. Wang)

Demonstration of software of auto body measuring system
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Construct buffalo breeding management demonstration system
The data collection of body weight, body
shaped and the number of buffalo can be easily
obtained by connecting RFID weight scale,
RFID multiple scanners and PDA with special
software. The results showed that the percentage
of RFID ear tag damage were 3.7% after
tagged on the ear of buffalo 5 months later. The
percentage of ear tag falling down was 9.4%
whenever those buffalo grazing on shrub pasture
during the experimental period. The range for
scanning RFID ear tag by PDA was about 1.5
to 2 meters. The software of PDA was designed
operating alone or connecting server by wireless.

The stability and accurate of body weight and
body shaped data collection or renewing were
100% precisely. RFID weight scale can weigh
buffalo automatically and transfer data back to
sever. The radius of RFID multiple scanners
is about 2 meters. When a buffalo herd walks
through below the RFID multiple scanners,
all the number of buffalo can be detected and
showed on the computer screen right away. The
percentage of data accuracy was 95% -100%,
when using RFID multiple scanners to detect a
herd of buffalo under twenty at this moment.
(P. H. Chuang and A. K. Su)

Automatic electronic scales system

RFID Multi-target sensing system

Assessment and quality improvement on organic beef production
The purpose of 2012-2013 study was to
explore the benefit of cow breeding performance
as well as calving efficiency under the
management of forest grazing and organiccertified farming. The project also evaluated the
improvement of poor beef quality such as coarse
texture and poor taste flavor of round and chuck
meat by using various tenderization technology,
aging, as well as sous vide cooking. We hope
to provide consumers with low-fat healthy
domestic beef product. We had completed the
cow reproductive performance statistics. A total
of 17 calves (7 male, 10 female) was born with
a birth rate of 81% (17 calves/21 cows). Among
the 21 breeding cows, the average age was 4.4
years old (2.5-6.2 years old); the average weight
was 457 kg (374 - 612 kg); and the average
daily weight gain was 0.31±0.28 kg, while the
17 born calves average weight was 32.36±0.17
kg. The grazing cows fed daily approximately

1 kg of corn silage and 0.5 kg organic alfalfa
hay during lactation. Among the 11 weaned
calves, the adjusted average body weight at 205
days was 167.8±34.27 kg with an average daily
gain 0.72±0.35 kg. A 3.1-year-old breeding bull
(hybrid yellow) weighed 682 kg and the average
daily weight gain was 0.32±0.10 kg. In terms
of tenderization processing by using sous vide
cooking, hip round at 56˚C, 14hrs, chuck meat
at 54˚C, 8hrs had the best tenderizing effect, the
consumer sensory evaluation was significantly
higher than general cooking (P < 0.05). In terms
of tenderization processing by using aging on
hip round and chuck eye meat, the consumer
sensory evaluation of wet aging group was
significantly higher than both the sous vide
cooking and the non-aging group (P < 0.05).
(C. K. Chen)
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Forest grazing cattle

Effects of Taraxacum mongolicum on in vitro response of milk somatic
cells stimulated by lipopolysaccharide and subclinical mastitis in dairy
cows in vivo
The anti-inflammatory effects of Taraxacum
mongolicum (TM) were investigated in HolsteinFriesian dairy cows, in vitro and in vivo. In
vitro, isolated milk somatic cells were pretreated
with various concentrations (31 to 500, μg/
ml) of TM extract (TME) and subsequently
incubated with lipopolysaccharide (LPS, 1 μg/
ml). The results showed that TME treatment
had no effect on cell viability; however, it
significantly suppressed LPS-induced expression
of nitric oxide (NO), interleukin (IL)-8, IL1β and tumor necrosis factor (TNF)-α in milk
somatic cells, in a dose-dependent manner. In
vivo, 14 lactating Holstein-Friesian cows, with
subclinical mastitis, were randomly assigned

to two groups and fed a diet with (treatment
group, n=7, 150 g TM powder per head per
day) or without (control group, n=7) TM
supplementation for 14 days. Cows fed with TM
powder had a significantly (P < 0.05) reduced
somatic cell count, total bacteria count and
IL-8 in milk compared to the control group. In
conclusion, the anti-inflammatory effects of TM
were associated with down-regulation of NO
and pro-inflammatory cytokines. Addition of
TM as a dietary supplement might minimize the
impact of subclinical bovine mastitis.
(K. H. Lee, C. C. Yeh, J. W. Lee, J. Y. Chen, C. L.
Chang, T. Y. Ho, L. Y. Liu and C. H. Chi)

Effects of Sheng Hua Tang on uterine involution and ovarian activity in
postpartum dairy cows
The effects of Sheng Hua Tang (SHT) on
uterine involution and ovarian activity were
investigated in postpartum dairy cows. SHT (70
g) was given to dairy cows (n = 10) to evaluate
its effects for five days from the first postpartum
day. Postpartum cows fed with a basal diet
without SHT were used as the control group
(n = 10). Ultrasounds and blood tests were
recorded for four weeks from postpartum day
seven with a 3-d interval. The results showed
that the areas and diameters of endometria were
significantly (p < 0.01) reduced in the group that
received SHT compared to the control group
on the seventh postpartum day. The group that

received SHT had an intrauterine fluid volume
mean of 1.2 ± 0.6 cm3, which was significantly
lower than that of the control group, 2.3 ± 0.8
cm3 (p < 0.01) on the 13th postpartum day. In
addition, the uterine tension score was a mean of
1.0 ± 0.0 in the group that received SHT, which
was also significantly lower than that of the
control group, 1.5 ± 0.5 (p < 0.01) on the 19th
postpartum day. Taken together, the Chinese
herbal medicine remedy, SHT, promoted uterine
involution and ovarian activity in postpartum
dairy cows.
(K. H. Lee, Y. T. Lee1, T. C. Chen, C. C. Yeh, J. Y.
Chen, L. Y. Liu and C. H. Chi)
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Food animal breeding research consortium (FABRC): Evaluation of
traditional herbs on growth performance and semen quality in young
bulls
The objective of this experiment was to
evaluated the effect of dietary supplementation
of traditional herbs on blood biochemical
changes and growth performances in Holstein
young bulls. This traditional herbal complex A
which possessed functions of anti-inflammation,
anti-fever and analgesia was used and ground
as powder form. Trial young bulls were divided
into two groups. Each cow was fed concentrate
without traditional herbal complex A (control
group, n=6) or with traditional herbal complex
A (treatment group, n=6) everyday. Each
experiment lasted 56 days. At start and end of
the experiment, we measured the body weight
gain, feed consumption, growth performance
and blood biochemical parameter in bulls. The

results showed that the average daily weight
gain of the treatment group was 0.81 ± 0.12 (kg
/d/head); compared to the control group was
0.68 ± 0.26 (kg/d/head). The average intake of
concentrate and hay of the treatment group was
3.66 ± 0.52 and 0.77 ± 0.16 (kg/d/head); in the
control group was 3.41 ± 0.48 and 0.72 ± 0.14
(kg/d/head). For serum biochemical parameters
analyzed, aspartate aminotransferase and mean
blood urea nitrogen, the control group and the
treatment group were within the normal range.
In the bovine ephemeral fever antibody titers,
the treatment group was higher than the control
group (32.2 ± 21.8 vs. 18.1 ± 10.2).
(K. H. Lee, J. S. Chao, S. H. Wang, J. Y. Chen
and C. L. Chang)

Results of comparison testing of raw cow milk component examined by
instrument
Unsatisfactory percentage was 6.7%. According
to milk solids non fat test, 12 and 5 laboratories
were graded as satisfactory and unsatisfactory,
respectively. Unsatisfactory percentage was
29.4%. According to milk total solids test, 11
and 3 laboratories were graded as satisfactory
and unsatisfactory, respectively. Unsatisfactory
percentage was 21.4%. According to milk
somatic cell count test, 8, 1 and 2 laboratories
were graded as satisfactory, acceptable and
unsatisfactory, respectively. Unsatisfactory
percentage was 18.1%. Laboratories graded in
the category of unsatisfactory were mandated to
provide a report of correction, as well as were
requested to take the second test. Laboratories
are expected to consistently improve their
quality control system through this comparison
testing routine.
(S. J. Lee and C. L. Chang)

A comparison testing was held in July 2013
by Hsin Chu Branch in order to understand the
analytical competence of the joined laboratories
for raw cow milk component. A total of 17
laboratories participated in the test, including
Hsin Chu Branch and 16 laboratories from
local dairy plant. The analytical results were
analyzed using Robust-Z statistics into three
grading categories as follows: |Z| score ≤ 2 as
satisfactory, 2 < |Z| < 3 as ‘acceptable’ and |Z| ≥
3 as ‘unsatisfactory’. According milk fat test, 12,
3 and 2 laboratories were graded as satisfactory,
acceptable and unsatisfactory, respectively.
Unsatisfactory percentage was 11.8%. According
to milk protein test, 14 and 3 laboratories
were graded as satisfactory and acceptable,
respectively. According to lactose test, 11, 3
and 1 laboratories were graded as satisfactory,
acceptable and unsatisfactory, respectively.

The establishment of online HACCP specification system of layer farm
management status of HACCP specification.
The functions of this system were divided
into four parts concerning member login/new
member, system description, basic settings and
start operation. The basic settings were also
divided into basic field data entry and the setting

The purpose of this study was to use
computer programming language to establish
a Web operating system through the layer farm
HACCP specification. This system provides
operators to set the demand of layer farm
business management based on the actual
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of current operation situation. After setting
individual parameters, the output statements
including records of monitoring items, date,
batch and abnormal record were produced
accordingly. This system also provided different
record reports according to a single date or
a certain interval to act as a reference for
monitoring the risk factors so as to enhance
the performance of the daily management,

reduce the probability of disease occurrence
and the risk of harm's demand. It is hope that
this system could enable the daily production
and management in line with modern business
concepts to improve operating efficiency, stable
profitability and more to enhance industrial
competitiveness.
(B. Y. Wang)

The personal setting page of online HACCP
monitoring system of layer farm

The monitoring item record page of online
HACCP monitoring system of layer farm

The research of the production and marketing model to promote
competitive ability
The study was based on the managerially
recording accounts (July,2011~June,2012) of
the 24 dairy farms. The production cost per
head of dairy cattle including land rent, capital
interest, home labor was NT$110,379. The main
components of production costs were feed cost
(62.5%), labor cost (10.0%), the depreciation
cost of dairy cow (8.8%), the depreciation and
repair of construction (2.8%). The net revenue
per head of dairy cattle was NT$17,390. If
the estimate of home labor was excluded
from the production cost, the farm earnings
was NT$24,389. The production cost and net
revenue per kg of raw milk were NT$28.08 and
NT$4.66 respectively. The managerial profits
on the dairy cattle farms at the middle northern
Taiwan were more than those at the southern
Taiwan. View from the comparison of the farm
size, the size 100~149 heads on feeding was the
highest managerial efficiency among the 4 farm
sizes, because its net revenue per head of dairy
cattle was the highest. Next was the farm size
>200 heads on feeding. If the labor and capital

interests were excluded from the cost, the size
under 100 heads on feeding was more suitable
to raise dairy cattle. But it must be enhanced
on the pure technical efficiency to offset the
fault of the diseconomic size. All of the 4 farm
sizes of dairy cattle on feeding, the managerial
profits were all positive. The small size of dairy
cattle farm can be sustainable mainly based on
enhancement on the pure technical efficiency
and increasing the production of milking cow.

The dairy cattle farm in Taiwan was given
guidance on managerially recording accounts
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The unit production cost of raw milk was greatly
affected by the production of milking cow, the
percentage of milking cow in the herds and feed
price. Especially the percentage of milking cow
in the herds affected the production cost more

greatly. Under the condition of the feed price
in the world increased dramatically, it is the
best way for the farmer to use domestic forage
instead of using imported forage.
(S. Y. Leu)

The analysis of cost and benefit of the managerial accounting for the
dairy goat farmers in Taiwan
The study was based on the managerially
recording accounts on the 9 dairy goat farms
(Oct. 2011~Sep. 2012). The total production
cost per head one year was US$736.6 including
the direct cost US$604.7 and indirect cost
US$115.4. The main components of the
production cost were feeds (54.2%), labor
(21.7%), the depreciation cost of ewe (8.2%).
The net revenue was US$44.5 per head of the
dairy goat for one year. The main stream of the
revenue was the goat milk, others including the
sale of goats, the sale of manure of goats and
the fluctuation of stock value. The goat farmers
raised dairy goat about 393.6 heads on feeding
and meat goat about 75.3 heads on feeding
averagely. The goat farmer can get net revenue
about US$8,218 per farm including dairy goats
and meat goats and half of it respectively. If
the home labor was excluded from the total
costs, they can get farm earnings per dairy
goat farm about US$30,879.3. The net cost
of excluding by-products per kg of goat milk
was US$1.18. The managerial efficiency of
the dairy goat farm at the middle Taiwan was
less than that at the southern Taiwan. The dairy
goat farms with 200~400 heads had better
managerial efficiency than that with 401~700

heads. Under the condition of the feed price
rising heavily, the purchased price of dairy
goat milk was not increased relatively, hence,
the bigger scale farms were disadvantage. Not
only the production of milking goats, but also
the ratio of milking goats were the important
factors affecting the managerial profits. In order
to increase the managerial profits, the dairy
goat farms at the middle Taiwan are needed to
enhance their efficiency.
(S. Y. Leu)

The dairy goat farm in Taiwan was given
guidance on managerially recording accounts
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Breeding of nilegrass (Acroceras macrum) elite lines (2012)
Nilegrass (Acroceras macrum) is a perennial forage grass. The aim of the district
test of nilegrass was to select the elite lines
with high forage yield and quality for feeding
livestock. There were 3 treatments, i.e., line A2,
combination of A2 and NLT2 (A2 and NLT2,
multiline) and Nilegrass CV. Taishugrass No.2
in 2012. These lines were grown and evaluated
at three locations, i.e. Tainan, Taoyun and
Pingtung. The results showed that NLT2 had
the shortest plant height and the smallest stem
diameter, 108 cm and 1.95 mm, respectively.
The dry matter yield of composite line averaged
with three locations was 6.27 mt/ha/cut, higher
than Line A2 and NLT2. The contents of crude
protein (CP) of three lines were 10.6~10.8%.
The contents of acid (ADF) and neutral (NDF)
detergent fibers of NLT2 were 34.1 and 61.8%,
respectively. Both were significantly lowest
among three lines. The contents of water soluble

carbohydrate and starch for NLT2 were the
highest with 3.58 and 4.99%, respectively.
Besides, the silage quality of NLT2 was
determined 30 days after ensiling in the tank.
The crude protein of silage for NLT2 was 7.93%.
The contents of ADF and NDF for the silages of
NLT2 were 35.4 and 64.2%, respectively. From
above results, it indicated that NLT2 had high
forage yield and quality for feeding livestocks.
However, the treatment (A2 and NLT2) had
the potential to produce high forage yield and
quality. It will be conducted further to determine
the agronomic traits and forage yields for the
three treatments at Tainan, Taoyun and Pingtung
in 2013. It is expected to select the elite lines
with high forage yield, quality, long persistence
and stability for farmers to grow for feeding
livestock.
(S. P. Shaug, S. H. Liang and S. R. Chang)

Breeding of nilegrass (Acroceras macrum) elite lines (2013)
Nilegrass (Acroceras macrum) is a perennial forage grass with good palatability for
livestock. The aim of the district test of nilegrass
was to select the elite line with high forage yield
and quality. There were 3 treatments, i.e., line
A2, multiline (combination of A2 and NLT2)
and Nilegrass cv. Taishugrass No.2 (NLT2, as
check) in 2013. These lines were grown and
evaluated at three locations, i.e. Tainan, Taoyun
and Pingtung. The results showed that NLT2
had the smaller stem diameter, 1.86 mm than
that A2 with 2.23 mm. The dry matter yield
of multiline averaged with three locations was
6.50 mt/ha/cut, higher than Line A2 and NLT2.
The contents of crude protein (CP) of three
lines A2, NLT2 and multiline were 11.3, 11.0
and 11.6%, respectively. The contents of acid
(ADF) detergent fibers of NLT2 was 33.1%,
higher than the others. The contents of NDF of
A2, NLT2 and multiline were 57.0, 57.3 and
58.0%, respectively. It showed that multiline
had the potential with high CP, low fibers

and high forage yield. The released nilegrass
varieties, Nilegrass cv. Taishugrass No.1
(NLT1) and NLT2, were grown and determined
at four locations, i.e. Tainan, Taoyun, Chiyi
and Pingtung. The results showed that the dry
matter yields of NLT2 and NLT1 averaged with
four locations were 5.74 and 5.44 mt/ha/cut,
respectively. The weed rate of NLT2 was 6.3%,
lower than that of NLT1 with 11.3% on the
field. It indicated that NLT2 was more resistant
to the infection of weeds and had higher forage
yield. For another experiment, we determined
the effects on the lactation performance of dairy
goats fed on total mixed ration prepared with
NLT2 hay or haylage compared to bermudagrass
(BD) hay. The results showed that the yields of
4% fat-corrected milk, dry matter intake (DMI)
and body weight were not significantly different
among three treatments. The feed conversion
ratios for feeding on NLT2 haylage and BD
hay were 1.27 and 1.29, respectively. The milk
compositions such as milk protein and milk
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lactose contents fed on NLT2 hay and haylage
were higher than that fed on BD hay. It showed
that the lactation performance of dairy goats
fed on total mixed rations prepared by NLT2
hay or haylage was good. It was suggested that

imported bermudagrass hay could be replaced
by NLT2 hay or haylage to feed dairy goats.
(S. P. Shaug, S. H. Liang, S. R. Chang, G. J. Fan
and C. F. Lee)

Study of the carbon-sequestration change of soil for the production of
domestic forage
The objectives of this study were to
determine the carbon accumulation and depletion
for the forage production of forage crops. The
soil C contents in pastures were varied because
of different soil properties and management
methods. The contents of soil C were 0.811.98%, 1.27-2.14%, 0.89-3.41% and 1.25-2.51%
for the pastures of pangolagrass, napiergrass,
nilegrass and forage maize, respectively. The
bulk density of soil for perennial pastures
exceeded 1.30 g cm-3. It showed that the soil
was compacted by machine operating in the
pasture for many years. The soil organic matter
contents of perennial forage pasture were higher
than those of the other crops, except rice field
and not less than those of the near forest. The
averaged contents of organic C were 40.1,
41.0 and 41.8 % and the total yields of organic
C were 6.0-9.6, 6.2-9.8 and 15.4 - 18.8 mt
ha -1 year-1 for pangolagrass, napiergrass and
nilegrass, respectively. The total organic carbon

yields of napiergrass and pangolagrass were the
highest cut at 8-10 week stages. The energy of
43,712 and 104,445 MJ ha-1 were needed and
the amounts of 2,285 and 5,220 kg CO2 were
released for producing pangolagrass hay 24 mt
ha-1 and fresh napiergrass 270 mt ha-1 yearly,
respectively. Nitrogen fertilizer applied were
the most source of CO2 released for producing
pangolagrass and napiergrass. Those were
about 75.7 and 66.2% of all the CO2 released
for producing pangolagrass and napiergrass,
respectively. It might be helpful for conserving
energy and reducing carbon emissions for
napiergrass production, that the manure crops
were mix-planted with napiergrass, or the cattle
manure was applied to the perennial pasture. It
might be useful for decreasing in the amounts of
nitrogen fertilizer applied and maintaining the
forage yield and enriching the soil carbon stock.
(C. H. Lu, S. R. Chang and F. H. Hsu)

Evaluation of sesbania for forage use
of ADF and NDF raised significantly. Silage of
sesbania without any ensiling treatment has high
pH, NH4-N ratio, acetic acid and butyric acid
content, while its Flieg’s point was lower than
40, which means “poor” quality. Wilting, adding
with corn meal or mixing with napiergrass chops
could significantly raise the silage quality, as
the pH reduced to 4.0-4.5 and the Flieg’s points
lifted to 68-76, which means “good” quality.
The results suggested that sesbania has the
potential to be the substitute for alfalfa, since
their nutrient contents were similar. Moreover,
sesbania could be well ensiled by proper ensiling
treatments before used for forage.
(S. R. Chang, C. H. Lu, S. F. Yen and F. H. Hsu)

In addition to the use as green manure,
sesbania (Sesbania roxburghii) might be used
as forage, since sesbania has the characteristics
of wide adaptability, high yield and nutrient
content. We conducted three-years’ field
experiment to determine the forage yield,
chemical contents and silage quality of sesbania
for the objective to evaluate the potential of
sesbania for forage use. Our results revealed that
plant height, dry matter (DM) yield, content of
crude protein (CP), acid detergent fiber (ADF),
neutral detergent fiber (NDF) and water soluble
carbohydrate (WSC) of sesbania were affected
by the growth days. DM yield of sesbania of 90
Days-after-planting (DAP90) was 5.0 Mg ha1, which was 32% higher than that of DAP60
sesbania. CP content of sesbania was about
16.0% when harvested at DAP90, while contents
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Production and utilization of napiergrass cv.TLG 3
Napiergrass (Pennisetum purpureum)
is one of important forage crops in Taiwan.
Napiergrass cv.TLG 3 released in 2009 by
Livestock Research Institute, Council of
Agriculture is an elite perennial forage grass
with bunch type, erect leaf and dwarf stems,
with 1.5 m maximal height at mature stage. The
most outstanding characteristic of this cultivar
is high forage quality with low fiber content and

good palatability. Napiergrass cv.TLG 3 grows
vigorously and adapts well around Taiwan.
Our results of field production experiment had
determined the effects of growth weeks on field
and quality of TLG 3 hay and silage. In order
to reduce the energy cost, napiergrass cv.TLG3
could be harvest with mechanic operation to
produce hay bale and haylage.
(T. R. Li, J. B. Lin, C. H. Lu and Y. K. Cheng)

Napiergrass cv.TLG 3

Collection and preservation of forage germplasm - collection and
estimation of brown mid-rib napiergrass in Taiwan
The antioxidant capacities and ingredients
of Napiergrass (Pennisetum purpureum)
collected around everywhere in Taiwan,
including total phenolic content (TPC), DPPH
free radical scavenging capacities (DH) and
total anthocyanin (TA) were entirely surveyed.
The ANOVA results showed that antioxidant
capacities and ingredient of the P. purpureum
accessions were significant different and all the
71 P. purpureum accessions could substitute into
15 populations. The locations of P. purpureum

accessions with maximal and minimal TPC
were Yilan and Taoyuan, respectively. The P.
purpureum accessions collected in Taichung
and Taitung had maximal and minimal DH,
respectively. The P. purpureum accessions with
maximal and minimal TA content were located
in Yilan and Taichung, respectively. The results
can provide very useful information for multiple
purpose breeding of napiergrass.
(T. R. Li, J. B. Lin and Y. K. Cheng)

Selection of bacterial inoculants for ensiling and their effects on alfalfa
haylage
The purpose of this study was to develop
domestic inoculants to improve the silage
quality of those materials with poor fermentation
characters like legumes. Sixty strains of lactic
acid bacteria were obtained from diverse
resources including silage, pickled foods,
yogurt, fruit, compost and animal manure. After
evaluation of acid and salt tolerance, 22 strains
were selected to screen their effects on alfalfa
ensiling. In the preliminary screening, alfalfa of
two different moisture contents was used and

a commercial inoculant was used as positive
control and no inoculant as negative control.
After ensiling of 8 weeks, un-wilted alfalfa
inoculated by strain ST15 had the lowest pH
value of 4.61 and that of no inoculant control
was 4.86. While in wilted condition, the set of
strain ST12 had the lowest pH value of 4.88
and that of no inoculant control was 5.45.
The strain D41 had the least gas production.
Therefore, strains S15, S12 and D41 were used
for further experiment. D41 was identified as
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Lactobacillus casei and ST12 and sT15 were
L. plantarum. In experiment II, the moisture
content of alfalfa was wilted to 56.9% and
ensiled with or without inoculant. Laboratory
silos were opened and analyzed at 4, 8, 12
weeks for pH and fermentation products. The
acetic acid and the lactic acid of no inoculant
control ranged 0.29%-1.67% and 0.26%-0.69%
while inoculant treatments ranged 0.29%-0.87%
and 0.64%-2.24%, respectively. The results
showed that inoculants produced more lactic

acid and lowered acetic acid/lactic acid ratio
than control. The Fleig’s score of no inoculant
control at 12 weeks reduced to 38 and those of
inoculation treatment still maintained among
82 to 89. In addition, the Fleig’s score of strain
D41, ST12 and ST15 sets were higher than
commercial strain (Ecosyl) set at 4 and 8 weeks,
indicated that the domestic strains can improve
the fermentation effectively.
(T. H. Yu, S. M. Wang, H. H. Liu and C. S. Chen)

Nitrogen supply capacity of legumes II: study of residue on
decomposition of legume species in soil
The purpose of this study was to investigate the decomposition of the legume
species in soil and the factors affecting the
processes. Six perennial legume species:
alfalfa (Medicago sativa), perennial peanut
(Arachis pintoi), rhizoma peanut (A. grabrata),
perennial soybean (Neonotonia wightii),
siratro (Macroptilium atropurpureus), stylo
(Stylosanthes gracilis) and four annual legume
species: soybean (Glycine max), sesbania
(Sesbania sesban), mungbean (Vigna radiata),
sunn hemp (Crotalaria juncea) were used in this
study. The entry materials were sealed in filter
bags separately and were buried 10 centimeters
deep under soil surface. After different periods
of incubation, the decomposition percent of
dry matter and nitrogen decomposition were
calculated and the effects of species, plant
parts, time of harvest and incubation date on
decomposition were determined too. Both of
dry matter decomposition and nitrogen of all
the parts of entry materials were faster in the
first-week incubation and the decomposition
a m o u n t i n c reased w ith incubatio n time
advanced. Nitrogen decomposed faster than
dry matter did. Different species showed
different decomposition curves. After one-

week incubation, the dry matter left varied
from 32% to 73% in underground parts and
ranged from 31% to 64% in aboveground parts,
respectively. The ranges of nitrogen left were
18%-60% and 18%-58% in underground parts
and in aboveground parts, respectively. After
four-week incubation, the dry matter left ranged
from 10% to 46% in underground parts and
ranged from 17% to 33% in aboveground parts,
respectively. The ranges of nitrogen left were
11%-55% and 8%-34% in underground parts
and aboveground parts, respectively. Both dry
matter and nitrogen decomposition rates were
significantly correlated with the initial nitrogen
contents of the underground parts, but not in
the case for the aboveground parts. The results
of analysis of variance showed that the major
affecting factors for decomposition of legume
species in soil were species and incubation
time, while harvest and incubation date had
some effect, too. From this study, all the entry
legumes could decompose fast and released the
nutrients in soil quickly for the late crop. In
addition, the utilization of perennial legume
species would be valuable in the future.
(S. M. Wang and C. S. Chen)

Variations of nutritional components in forage corn and their correlation
analysis
The qualities of commercial forage corn
are quite variable due to the multiple hybrids
used and their diverse planting season and
variable maturity. The purpose of this study
was to investigate the speeds of drying and

changes of nutritional components for different
hybrids under different cropping seasons.
The speed of drying was affected by hybrid
and environment. Hybrid Vp was the fastest
and Vt21 was the slowest for drying. Rate of
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drying increased as temperature increased and
rainfall would lower the dry matter contents
temperately. The dry matter contents of corn
could be predicted roughly by days after
silking, accumulated temperature and index of
maturity with substantial errors. The nutritional
components changed from silking to maturity.
In general, contents of CP, NDF, NDFd and
ADF decreased and starch and NFC increased
with maturity, while the trends were dissimilar
in different hybrids and cropping seasons. Only
limited changes of TDN were observed from
milk stage to physiological maturity if plants
were without serious stress. Poor fertilization

caused by pest or climate would lower the starch
contents and the ratio of ear to whole plant
and then reduce IVTD and TDN. Significant
differences of nutritional components were
found among hybrids and seasons. Results of
correlation analysis showed that TDN positively
correlated to NDFd, starch, IVTD and ratio of
ear and negatively correlated to ADF and WSC.
While yields in fresh weight or dry weight
didn’t correlate to nutritional characters. Starch
and ear ratio are stable indices for digestibility
and can be used in variety selection or harvest
management for high digestibility.
(C. S. Chen and S. M. Wang)

The fermentation properties of different high moisture corn materials
stage (14 days) and the butyric acid was found
in late stage (180 days). The levels of lactic acid
fermentation were correlated with the moisture
contents of the materials. The fermentation of
SCR was faster than that of SC. After piling,
high moisture corn ferment faster in the early
stage, but due to their acetic acid content
increased faster than lactic acid content, the
silage quality decreased in the late stage. The
high moisture corn harvested lately has lower
moisture content and lower fermentation speed
and low lactic acid content. Inoculation could
improve lactic acid production, especially for
the materials with slow fermentation speed. The
results of plastic bagged high moisture corn
showed that both 5 kilogram and 30 kilogram
scale fermented well and inoculation treatment
had better performance than control. Our results
indicated that the fermentation properties of
high moisture corn were impacted by different
materials and bagged silage could preserve
quality at excellent to good level for at least 180
days. In addition, the inoculants isolated were
helpful for high moisture corn preservation.
(S. M. Wang, T. H. Yu and C. S. Chen)

The purpose of this research is to realize
the fermentation properties of different high
moisture corn materials and to test the longterm storage (180 days) of plastic bagged high
moisture corn. Eight kinds of materials were
used in the laboratory-evaluation. The materials
included ear corn (EC), shelled corn (SC),
rolled shelled corn (SCR), rolled shelled corn
added with water (50 ml/kg fresh material,
SCRW), piled shelled com (SCP), piled rolled
shelled corn (SCRP), dryer shelled corn that
harvested lately (SCM) and dryer rolled shelled
corn (SCRM). Each material was divided into
two treatments: control (no inoculant) and
inoculation (inoculated with blend of three
strains of lactic acid bacteria). The fermentation
qualities were assayed after storage of 14 days,
28 days, 56 days and 180 days. The silage
quality of two different scales of plastic bagged
high moisture corn: 5 kilogram and 30 kilogram
were tested after six months storage as well.
Due to the low moisture content, high moisture
corn fermented slowly. The major products were
lactic acid and acetic acid, propionic acid and
butyric acid appeared only in some treatments.
Usually, the propionic acid was found in early

The effect of maturity, processing and inoculation on the fermentation
of high moisture corn
Ensiling technology is the key factor
of high moisture corn production. The
fermentation quality of high moisture corn is not
easy to control and tend to get loss due to its low

moisture content and low fermentation speed as
comparing to forage corn. The purpose of this
study was to investigate the effect of maturity,
processing and inoculation on fermentation of
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high moisture corn. In experiment I, materials
of 60 days, 67 days and 74 days after silking
were used to evaluate the effect of maturity and
inoculation. Inoculants included the commercial
one (Ecosyl, Lactobacillus plantarum) and three
locally isolated strains. The fermentation degree
was inversely proportional to the maturity and
positively proportional to the ensiling period.
Inoculation could improve the fermentation
and local strains were more effective than
commercial one especially at the early stage. In
experiment II, the material in the same maturity
was processed in different ways to investigate
the influence of processing and inoculation.
The inoculant used was a mixture of three
strains (St12, C51 and E11). The fermentation
reactions responded to the moisture contents of
different processing materials. The pH values
of the water adjusted rolled corn grain (SCRW)

and cut ear (EC) decreased faster than the other
treatments in the early period (2 weeks) and
had higher lactic acid contents than the others.
However, the lactic acid content of SCRW
decreased after 8 weeks. The mixed inoculants
improved the lactic acid production and reduced
the ratio of acetic acid/lactic acid. The results
showed that the fermentation of high moisture
corn were apt to fluctuate under different
conditions. The range of lactic acid contents
in experiment I and experiment II were from
0.3 g/kg (dry base) to 9.1 g/kg (dry base) and
from 5.2 g/kg (dry base) to 18.6 g/kg (dry base),
respectively. Shortening the time between
harvest and ensiling helps to the preservation of
high moisture corn. Inoculation with lactic acid
bacteria effectively improved fermentation.
(S. M. Wang, T. H. Yu, H. H. Liu and C. S. Chen)

94

Research Projects in Progress

Research Projects in Progress
16. Food Animal Breeding Research Consortium
(FABRC): Selection of the suitable goat
breeds on the local environment.
17. Food Animal Breeding Research Consortium
(FABRC): Study on dairy breeding farms
operation model and breeding cattle
supplying system.
18. Food Animal Breeding Research Consortium
(FABRC): Trait selection and application of
high feed efficiency in Brown Tsaiya ducks.
19. Food Animal Breeding Research Consortium
(FABRC): Value improvement of farm
animal industry.
20. Food Animal Breeding Research Consortium
(FABRC): Value improvement of health
population and semen and embryo of animal
industry in biological safety net.
21. Food Animal Breeding Research Consortium
(FABRC): Detection and application of
semen quality in breeding boar and rooster.
22. Food Animal Breeding Research Consortium
(FABRC): Selection and application of high
feed efficiency in Brown Tsaiya duck.
23. Food Animal Breeding Research Consortium
(FABRC): Selection for high egg production
line in White Roman goose.
24. Food Animal Breeding Research Consortium
(FABRC): Selection of heat tolerance breed
of goat.
25. Food Animal Breeding Research Consortium
(FABRC): Selection of meat quality and
high egg productive breeds of native
chicken.
26. Food Animal Breeding Research Consortium
(FABRC): Selection of prolific gene and
high-quality meat gene in heat-tolerance
boars
27. Food Animal Breeding Research Consortium
(FABRC): Establishment of reproduction
system in Formosan sambar.
28. Food Animal Breeding Research Consortium
( FA B R C ) : E s t a b l i s h m e n t o f s e x i n g
reproduction system in Formosan Sambar
deer.

Animal Breeding and Genetics
1. Assessment of introduction of meat blackgoat as reproduction breeder in Peng-Hu.
2. Collaborative development and exchange
in identification technologies of livestock
germplasm between Taiwan and Vietnam.
3. Collection and preservation of forage
germplasm - collection and estimation of
brown mid-rib napiergrass in Taiwan.
4. C o n s e r v a t i o n a n d g e n e t i c d i v e r s i t y
maintenance in geese.
5. Conservation and utilized in geese and
swans.
6. Development of micropig genetic resources.
7. FABRC-DNA barcoding for pedigreed and
registered farm animals.
8. Food Animal Breeding Research Consortium
(FABRC): Selection of new breed of pig Taiwan Duroc.
9. Food Animal Breeding Research Consortium
(FABRC): commercial production of frozen
semen and embryos.
10. Food Animal Breeding Research Consortium
(FABRC): DNA barcoding for pedigreed
and registered farm animals.
11. Food Animal Breeding Research Consortium
(FABRC): Effects of estrus synchronization
and AI conception rate with different
progestagen treatments in goat does.
12. Food Animal Breeding Research Consortium
(FABRC): Evaluation of traditional herbs on
growth performance and semen quality in
young bulls.
13. Food Animal Breeding Research Consortium
(FABRC): Increasing the value of healthy
animal populations and semen or embryo
products under biosecurity net.
14. Food Animal Breeding Research Consortium
(FABRC): Production of livestock and
poultry breeds.
15. Food Animal Breeding Research Consortium
(FABRC): Selection for high egg production
line in White Roman goose.
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3. Comparison on the determination methods
for mineral elements in complete feeds and
supplements.

29. Food Animal Breeding Research Consortium
(FABRC): The commercial production
model of poultry breeding eggs.
30. Food Animal Breeding Research Consortium
(FABRC): Selection of meat quality and
high egg productive breeds of Native
chicken.
31. Food Animal Breeding Research Consortium
(FABRC): The hatching eggs of poultry
and waterfowl remote delivery in business
production model.
32. Genetic analysis for heterozygosity in
conserved populations of duck.
33. Germplasm management and genetic
diversity maintenance in LRI native chicken
populations.
34. Germplasm management and genetic
diversity maintenance of Lanyu breeds of
pigs.
35. Germplasm management and genetic
diversity maintenance of Lanyu minipig
breed.
36. In vitro culture of forage crop for germplasm
preservation.
37. Integrated technologies for breeding stock
production in animal industry.
38. Maintenance and management of genetic
resources in Taiwan Yellow Cattle and
Taiwan Black Goat.
39. Management of gene banking for animal
genetic resources.
40. National Farm Animal Germplasm Bankgermplasm conservation.
41. Representative meeting to ICAR general
assembly and technical sessions.
42. The applications of sexing semen in breeding stock industry.
43. Utilization and cryo-banking for animal
genetic resources.

4. Determination of multi-mycotoxin in feeds
by liquid chromatography tandem mass
spectrometry.
5. Development and researches of livestock
feed and feed additive.
6. Effects of two-phase fermented - probiotic
soybean - feather meal diet on performances
of KHAPS black pigs.
7. Evaluation of the effect of β-glucan on
the reproductive performance of sow and
survival rate of piglet.
8. Studies to develop diverse feedstuff resources and diets for livestock in accordance
to the global climate change.
9. Technical development of biofuel materialEffect of green feed on the pork quality and
productive performance.
10. The application of silage in the feed of
KHAPS black pigs.
11. The plant polysaccharide and cellulolytic
bacteria on intestinal microflora and
immunity and growth performance of postweaning pigs.
12. Using agricultural by-product on domestic
geese diet.

Animal Physiology
1. Analysis of pluripotent gene of the chicken
primordial germ cells in different culture
stage.
2. Development of a bipartite doxycycline
inducible vector system for transgene
expression and gene knockdown.
3. Development of a novel laparoscopic
artificial insemination equipment.

Animal Nutrition

4. D e v e l o p m e n t o f a s i n g l e m u l t i p l e
doxycycline-inducible vector system for
transgene expression and gene knockdown.

1. Application of by-products for feed resources.
2. Application of gel-carried nutritional diet
to elevate growth performance and immune
capacity and survival rate of piglet.

5. Development of bioreactor, artificial
reproduction and stem cell technology in
livestock.
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6. Effect of probiotics on insulin resistance
(I): Screening of probiotics on the ability of
inflammatory response and intestinal repair
improvement.
7. Embryo production from superovulated
Holstein cattle following insemination of
sexed sperm.
8. Establish the technology of goat semen
vitrification and low dose insemination.
9. Establishment of porcine induced pluripotent
stem cells lines.
10. Food Animal Breeding Research Consortium
(FABRC): Commercial production of frozen
semen and embryos.
11. Food Animal Breeding Research Consortium
(FABRC): Sexing semen reproduction
system.
12. Goat dental stem cell for tissue engineering.
13. Improvement of low conception rate of goat
frozen semen prepared with skim milk.
14. Improvement on pig spermato - cryopreservation: influence of protein composition on
cryo-resietance of pig spermatozoa.
15. Industrial application of goat reproduction
technology.
16. Modification functioned by chTERT in
feeder layer cells of PGC.
17. Study on the immune rejection of porcine
embryonic stem cells transplantation.
18. Study on the management and bio-safety
technique of molecular farm.
19. Swine frozen semen management system
and storage design.
20. The effect of chTERT gene transfer on the
feeder layer cells of chicken primodial germ
cells.
21. The effects of Sonic hedgehog (Shh) to
goat oocyte maturation and early embryo
development.
22. The industrialization plan of the fictitious
platform of molecule farm -- The estimate
bio-safety of transgenic got and evaluate
production of IgY primary products.
23. The industrialization plan of the fictitious
platform of molecule farm -- Upgrade
transgenic goat production performance and
biological safety assessment.

24. The study of Insulin-like Growth Factor 1
(IGF1) gene on goat.

Processing of Animal product
1. Development of high quality and exquisite
animal products with the feature materials.
2. Development of high quality product and
wastage use of livestock product.
3. Development of livestock and poultry byproducts stewed with herbs stored at ambient
temperature.
4. Development of pet food by using animal
by-products.
5. Development of ready-to-eat collagen
products from poultry by-products.
6. Development of semi-solid dairy and meat
products (3/3).
7. Development of semi-solid meat and dairy
products for leisure life.
8. Development of the diverse goat meat
products in Peng-Hu.
9. Development of functional animal product.
10. Diversified utilization of goat meat byproduct in Peng-Hu.
11. Effect of probiotics on insulin resistance
(I): Screening of probiotics on the ability of
glycemia regulation in obese mice.
12. Production of Kefir cheese.
13. Purification and activity of immunomodulatory compounds of velvet antler from
Formosan Sambar deer.
14. Study of high quality meat products with
healthy concept.
15. Study on the manufacture of fermented egg
yolk with chiu-yao and Monasus.
16. Study on the utilization of salted duck egg
white.
17. The development of characteristic cheese
products from goat milk.
18. The investigation and analysis of goat milk
in Taiwan and detection of reconstituted
goat milk in raw goat milk.
19. The purification and developments of
poultry oil (3/3).
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20. The purification of poultry oil and development of its product.
21. The study on reasons of reduced Pidan yield
rate in summer season.

17. Energy conservation team-investigate
of greenhouse gas emission from waste
water treatment system and reutilization of
livestock waste water.
18. Energy conservation team-study on the
energy and liquid fertilizer production from
animal excreta.
19. Establishment of a energy-saving cooling
mode for Holstein milking cows by cow
comfort index.
20. Establishment of models of floor feeding
and free-range feeding layer.
21. Establishment of production model in
turkeys. 1. The effect of dietary nutrient
density on growth performance in turkeys.
22. E s t a b l i s h m e n t o f t h e f e e d i n g a n d
management system on goat production
-Development of body shape automatically
measuring system and cooling system of
goat barn.
23. Establishment of the linear appraisal
technique on the body shape of dairy goat.
24. Evaluation on the efficacy of reproductive
performance of livestock by improving
animal welfare.
25. Extension of the wastes reduction and reuse
in the animal farms.
26. Feasibility assessment of duck breeders
exported to Vietnam and strengthening of
Taiwan-Vietnam scientific and technological
cooperation in duck raising.
27. Improvement of breeding and production
techniques for livestock production system.
28. Improvement of breeding and production
techniques in poultry production systems.
29. Improvement on production of minimal
disease minipig.
30. Improving the quality of minimal disease
Muscovy duck herd for biomedical
purposes.
31. Improving the quality of minimal disease
Muscovy duck herd for biomedical
purposes.
32. Induction of successive follicular waves by
exogenous hormone to improve fertility of
Holstein cows during the hot season.

Livestock Management
1. A study of RFID on production and management of breed geese.
2. Application of energy-saving equipment in
poultry feeding model.
3. Assessment of organic beef production and
quality improvement.
4. Assessment wireless sensor network system
in dairy farm and remote management.
5. Detection and application of semen quality
in breeding pigs and roosters by flow
cytometer.
6. Development and application of goose
artificial insemination shelf.
7. Development of an energy saving and low
carbon emission drying system for hay
production.
8. Distribution of antibiotics and its resistant
gene in livestock waste.
9. Effect of disinfectant on the treatment
efficiency of wastewater field.
10. Effect of time span from hatch to farm on
the growth performance of chickens.
11. Effects of different lighting programs
on the egg production and reproductive
performance of native breeder hens.
12. Effects of estrogen like of endocrine disrupter substance on reproduction performance.
13. Effects of estrogen like of endocrine disrupter substance on the reproduction
performance of waterfowl.
14. Effects of feeding program and lighting
condition on fertility of ganders. 1. The
effect of feed restriction during developing
period on testis development of ganders.
15. E ff e c t s o f f l o o r t y p e s o n t h e w a t e r
consumption and waste-water quantity of
pig house.
16. Energy conservation and carbon reduction
of livestock industry.
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33. Innovation and application of farrowing
crate for sows.
34. Investigation of barn-yard and free-range
feeding model for laying native chickens.
35. Investigation of the optimal indoor duck
feeding conditions.
36. Livestock production information management system - The establishment of
HACCP system specifications of layer farm.
37. Low-dose insemination in pigs-used low
dose cryopreservation semen.
38. Online system for inquiring digital performance information management of
Holstein dairy cows (SDIC).
39. Producing refuse derived fuels from cow
dung residues.
40. Promoting the quality and quantity of geese
down.
41. Quality assurance and improvement system
for boar semen in low temperature.
42. Reduction of greenhouse gas from livestock
excreta.
43. Reduction of greenhouse gas from livestock
excreta treatment.
44. Reinforcement of production and quality of
minimal disease breeding geese.
45. Representative meeting to 38th ICAR session and sub-committees.
46. Selection of female white silky chicken for
egg production performance.
47. Studies of livestock research technology
commercialize.
48. Studies on the livestock in vivo greenhouse
gas emission and reduction strategies.
49. Study and application of liquid fertilizer
transform from waste milk by fermentation.
50. Study of the promotion of management
efficiency and local consumption for
livestock industry.
51. Study on reducing feed cost of laying ducks
during laying period.
52. Study on risking factors of production life
for DHI.
53. Study on risking factors of production life
for DHI (SRPD).

54. Study on techniques of biogas utilization
and sludge treatment of dairy manure.
55. S t u d y o n t h e c o n s u m e r b e h a v i o r o f
consumption for livestock products.
56. Study on the effect of environment on the
animal welfare of lactation sows and the
performance of piglets.
57. Technical exchange of reinforced electronic
management and real-time milk quality
control on milking line for dairy farms.
58. The carbon depletion and accumulation for
the production of domestic forage crops.
59. The development of automatic egg collection equipment and technology for laying
ducks.
60. The development of organic rearing regimen
for Taiwan buffalo.
61. The effect of irrigation of cattle manure
wastewater at the pasture area on the soil,
pasture and groundwater quality.
62. The enhanced of supplying and quality improvement for livestock and avian with
minimum disease.
63. The enhanced of supplying and quality improvement for rabbit with minimum disease.
64. The improvement of reproductive performance in breeder geese.
65. The investigation of the production cost for
the dairy goat in Taiwan and development
of the software about the managerial records
and the benefit analysis on the dairy goat
farms.
66. The mechanism of using Chinese herbal
medicine to control pathogens of mastitis.
67. The model of range free geese production.
68. The operation of innovation incubator and
the promotion of the academic industry
exchange platform.
69. The study of reducing labor input and waste
output on rabbit production.
70. The study of the growth gene on water
buffalo.
71. The study of the production and marketing
model to promote competitive ability of
livestock.
72. The study on reasons of reduced Pidan yield
rate in summer season.
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73. The study on the professional training needs
for livestock farmers - The case study for the
farmers of agriculture (livestock) vocational
training program.
74. The team of energy conservation and carbon
reduction - Evaluation on the energy control
strategy for different livestock building.
75. The utilization of the crossbred meat goat.
76. To estimate the cold-stored Muscovy duck
semen used in the production of mule ducks.
77. To set up a precise exam technique and
verify by comparison for raw milk quality in
Taiwan.
78. Using ICT technology in dairy farm for
precise management
79. Yolk color improvement by natural pigments.

6. Development of a energy saving and low
carbon emission drying system for hay
production.
7. Effects of intercropping manure crop on the
production and fertilization of napiergrass
pasture.
8. Establishment of information management
system on production of domestic forage
crops.
9. Establishment of the production model for
annual short-term forage crops.
10. Forage yields and economic efficiency of
pangolagrass mixed with forage grass and
legume crops in northern Taiwan in winter.
11. Improvement of forage and feed production
and quality.
12. Improvement of Napiergrass cultivar
13. In vitro culture of forage crop for germplasm
preservation.
14. Intercropping production of forage corn with
soybean.
15. Production and utilization of napiergrass cv.
TLG3.
16. Quick determination of soil organic carbon
and nitrogen in pasture with near infrared
reflectance spectroscopy.
17. Study on renovation of perennial pasture.
18. The carbon depletion and accumulation for
the production of domestic forage crops.

Forage Crops
1. Breeding of forage corn.
2. Breeding of new Napiergrass lines.
3. Breeding of nilegrass (Acroceras macrum)
elite line.
4. Collection and preservation of forage
germplasm - collection and estimation of
brown mid-rib napiergrass in Taiwan.
5. Cultivation test of nilegrass new lines.
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Technical Service
Published papers
Journal of Taiwan Livestock Research VOL. 45 No.1 March 2012
Monitoring the quality of drinking and cleaning water on dairy farms
Sue-Jan Lee and Chu-Li Chan
Effects of stocking density on growth performance and production cost of growing geese in wet-pad
house and traditional house
Shen-Chang Chang, Min-Jung Lin, Yu-Shine Jea, Fa-Jui Tan and Yang-Kwang Fan
Comparison of growth performance, carcass characteristics and activities of lipogenic enzymes
between Lanyu and Mitase pigs at different slaughter weights
Hsiu-Chung Pan, Kuen-Jaw Chen, Cheng-Yong Lin, Yang-Kwang Fan, Hsien-Pin Chu and
Chun-Ta Chang
Effects of lighting regime and dietary protein level on blood parameter of White Roman geese kept
in environment-controlled house
Min-Jung Lin, Shen-Chang Chang, Yu-Shine Jea, Yu-Shin Cheng and Yang-Kwang Fan
Effect of adding copper and zinc to diet on growth performance and carcass characteristics for
growing-finishing pigs
Tein-Ming Su, Shine-Ming Liou, Herng-Fu Lee, Ting-Hsun Hsiao, Chung-Wen Liao and
Meeng-Ter Koh
Establishment of the digital learning system on management of layer farm
Bin-Yeong Wang, Bo-Ling Shih, Yen-Chih Chang and Shii-Wen Roan
Evaluation of the effect of rice by-product on the carcass performance and feed cost for meat goat
Pi-Hua Chuang, Kun-Lung Huang, Main-Lian Lee, Hsiang-Yun Wu and Cheng-Yung Lin
The genetic diversity of Pennisetum purpureum germplasms by ISSR technique in Taiwan
Jeng-Bin Lin, Tzu-Rung Li, Ming-Tsun Lin, Cheng-Zan Su and Chin-Jin Hou

Journal of Taiwan Livestock Research VOL. 45 No.2 June 2012
Effects of low-density lipoprotein on frozen-thawed semen quality of Alpine goats
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Technical Service

Scientist sent abroad for advanced
study, investigation, or participation
in international symposia
Position

Name

Subject

Country

Date

Ireland

May. 26-June. 2,
2012

USA

June 24-July 7,
2012

Vietnam

Oct. 2-8,
2012

Vietnam

Oct. 2-11,
2012

Researcher and C.L. Chang Technical exchange of reinforced
Director of Branch
electronic management and realtime milk quality control on
milking line for dairy farms

Israel

Oct. 22-Nov. 4,
2012

Researcher and P.H. Chuang Technical development of biofuel
Director of Branch
material- Effect of green feed on
the pork quality and productive
performance

Japan

Oct. 28-Nov. 10,
2012

L.R. Chen Study on the management and
bio-safety technique of molecular
farm

France

Nov. 3-Nov. 11,
2012

C.S. Hsu

France

Nov. 3-Nov. 16,
2012

Director, Researcher I.H. Huang Representative meeting to 38th
and Chief,
M.C. Wu ICAR Session and sub-committee
Researcher and C.L. Chang
Director of Branch
Assistant
Researcher

Y.C. Lin

Development of functional animal
product

Assistant
Researcher

M.C. Wu
D.Y. Lin

Collaborative development
and exchange in identification
technologies of livestock
germplasm between Taiwan and
Vietnam

Researcher and
Chief Associate
Researcher

Assistant
Researcher
Researcher and
Chief

J.F. Huang Feasibility assessment of duck
breeders exported to Vietnam and
strengthening of Taiwan-Vietnam
scientific and technological
cooperation in duck raising

Establishment of the linear
appraisal technique on the body
shape of dairy goat
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Scientists sent abroad

Position

Name

Assistant
Researcher

F.S. Chu

Subject
Industrial application of goat
reproduction technology

Director, Researcher I.H. Huang Representative meeting to ICAR
and Chief,
M.C. Wu general assembly and technical
Researcher and C.L. Chang sessions
Director of Branch
Researcher and
Chief, Assistant
Researcher

Country

Date

Australia

Nov. 25-Dec. 8,
2012

Holland, May. 26-June. 1,
Denmark
2013

L.R. Chen International cooperation on
H.Y. Kuo livestock stem cell technology

France

July. 14-27,
2013

Assistant
Researcher

H. L. Lin

Study of conservation of chicken
genetic resources

France

July. 14-27,
2013

Assistant
Researcher

C.M, Tu

Application of animal welfare and England
humane rearing in commercial
laying hens

Associate
Researcher

J.B. Lin Study of the production and
S.L. Chang utilization of forage rice

Aug. 6-19,
2013

Japan

Sep. 22-Oct. 12,
2013

Assistant
Researcher

T.Y. Kuo

Cryopreservation and application
of livestock germplasm

USA

Oct. 1-18,
2013

Assistant
Researcher

R.H. Yeh

Establishment of dairy herd
improvement technique on dairy
goat

France

Nov. 6-17,
2013
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Technical Service

Training Classes
Program

Number of trainee

Duration

Meat processing-advanced class

17

10 days

Introduction of livestock

28

3 days

Frozen semen and AI of Taiwan sambar deer - advanced class

40

3 days

Introduction of poultry

30

3 days

AI of goat

21

3 days

Forage species identification

42

3 days

Management of poultry-elementary class

30

20 days

Management of dairy cattle

30

10 days

The Farmers' Academy-performance test and gene selection of
breeding pigs-advanced class

30

3 days

The Farmers' Academy-Introduction of livestock (1)
The Farmers' Academy-Introduction of livestock (2)

29
29

3 days
3 days

The Farmers' Academy-Meat processing-advanced class

32

5 days

The Farmers' Academy-Breeding techniques and AI of Taiwan
Sambar deer-advanced class

24

3 days

Meat processing for Penghu

31

2 days

Forage species identification

36

3 days

The Farmers' Academy-Reproduction physiology and AI of
goat-advanced class

20

3 days

The Farmers' Academy-Forage managemment and utilizationadvanced class

29

3 days

Feed analysis

20

3 days

The Farmers' Academy-Reproduction physiology and AI of
dairy cattle-advanced class

35

5 days

The Farmers' Academy-Management of pig-elementary class

21

20 days

The Farmers' Academy-Livestock production and
management-superior class

29

3 days

2012

2013
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Seminars and symposia

Seminars and symposia
Speaker

Topic
First season academic seminar

M. C. Chao

Formosan Serow conservation

J. R. Yang

Transplantation of porcine embryonic stem cells in spinal cord
injury rats model

S. H. Wu
B. L. Shih

Exchanges of livestock technology between Taiwan and the
Netherlands -experience sharing on rabbit and poultry
Net-Working on cow milk quality

S. J. Lee

Milk quality and monitoring in Taiwan

Steen KoldChristensen

The international trend to improve the quality of milk
First academic seminar of forage crops

J. B. Lin

Collection and exchange of forage germplasm between Taiwan and
Vietnam

S. B. Hsiao

Evergreen grass-breeding of nilegrass Taishu No. 2

Y. M. Shih

In vitro cultivation of forage crops for germplasm preservation

S. F. Yan

Introduction of common grass species in grazing land of Hua-lien

T. R. Lee

Establishment of guidelines for determining napiergrass germplasms
(Pennistum purpureum)

S. M. Wang

Study on nitrogen supply from forage crops
Second season academic seminar

S. B. Chu

To learn and exchange the biomedical research, care technique and
management of minipigs in France

C. T. Lo

Recent progress of forage rice selection in Taiwan

Y. K. Fan

Effect of administering manure or composts thereof onto tillable
land on the contents of heavy metals in the soil

S. C. Huang

Recent advances in food preservation by hurdle technology

J. S. Chang
M. J. Yan
Y. I. Lai

The united explanation conference for innovation incubator center,
council of agriculture, executive yuan
First duck technology seminar

C. H. Cheng

The application of automatic egg collecting equipment in laying
duck industry

S. H. Lee

The practical operation for biosecurity and epidemic prevention of
breed duck farm
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Date
2012.02.16

2012.05.08

2012.05.22

2012.05.16

2012.07.11
2012.07.24

Technical Service

Speaker
H. C. Liu

Topic

Date

Brief introduction for the performance of white Muscovy LRI No.1
Third season academic seminar

S. H. Wu

Healthy rabbit production technology research and development

M. J. Tsai

Flow cytometer principles and concepts

B. H. Chuang

New breed - Gyan goat

Symposium on technology of livestock production and tasting sessions
S. R. Huang

Effect of two stage mix-probiotics fermented hydrolyzed feather
meal on KHAPS performance

Y. K. Chang

Extension and utility of high quality napiergrass Taishu No.3.
Livestock management and carbon reduction seminar

P. K. Lei

Barn carbon reduction strategies

Y. H. Jia

LED used in livestock

S. M. Wang

Development of carbon reduction of forage drying system

C. S. Lu

Forage production and carbon reduction

S. H. Wang

Reduce methane emissions from ruminant method

M. P. Chang

Reduce greenhouse gas emissions of livestock excreta

T. S. Hsiao

Discussion on water and electricity in different animal house
Geese feeding and management technology seminar

C. C. Hsiao

Beidou White goose LRI-1breeding and management technology

Y. K. Fan

The factors affect the quality of feeds
Poultry feeding and management technology seminar

H. L. Liu

Utilization of poultry foot ring

H. Y. Kuo

The current status of central testing on Taiwan game hen

C. M. Tu

The influence of the different nutritional concentration of initial
phase on the growing traits of late phase in Taiwan country chickens

B. H. Chuang

Energy saving and carbon reduction in hen house

S. C. Kuo

How to build the disease-free poultry farm
Forage corn symposium

C. F. Lee

Effects of forage (silage) corn lactation performance of cattle and
sheep

C. S. Chen

Evaluation and improvement of forage corn

R. Y. Lin

Cost analysis of lactating cows fed different forages

S. T. Hsu

Combined effect of corn silage and other forage

S. H. Chang

Commercial silage corn production
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2012.08.14

2012.08.23

2012.10.19

2012.09.26

2012.09.27

2012.10.30

Seminars and symposia

Speaker

Topic

Date

S. M. Wang

Changes in silage quality and improvement

M. H. Chu

Intercropping production of forage corn with soybean

Mr. Mathieu
Plantive

Linear appraisal on the type of dairy goats in France

2012.10.23

Fourth season academic seminar

2012.11.13

M. S. Lee

A glimpse of grassland and its toxic and noxious weeds in China

R. C. Weng

Effects of dietary fermentable carbohydrate content on the energy
metabolism of lactating sows

C. L. Hsieh

Application of visible/NIR spectroscopy to detect adulteration ratio
of reconstituted milk in raw/fresh cow milk and goat milk
Second academic seminar of forage crops

2012.11.20

Y. K. Chang

Introduction of napiergrass Taishu No.3.

C. S. Lu

Perennial forage production of carbon fixation and carbon
consumption

Y. M. Shih

Introduction of transgenic and sterile culture of duck grass

S. J. Chang

The production of silage Sesbania

M. H. Chu

Study of forage production model

S. L .Lee

Agricultural by-product used in KHAPS black pigs

Mike Lewis

Some challenges in ensuring safety and quality of milk and milk
products

2012.12.17

P. Chong

How to engage in agricultural research

2013.01.24

First season academic seminar
J. B. Liau

Experience sharing of English short-term training

R. T. Yu

Genetics, breeding of pigs and purification pig farm environment

S. F. Hung

Domestic feather quality and CAS certification

P. C. Shen

Factors affecting the sexing semen fertilizing capacity

J. R. Liou

Mycotoxin antidote of research and prospects
Seminar in Hualien Animal Propagation Station

B. H. Chang

Agricultural by-product used in livestock in Japan

S. H. Yang

Feeding and management to reduce the infection rate of CAE in
goat
Double T dairy industry -- Thailand & Taiwan

C. Y. Kuo

Taiwan dairy industry: Value adding quality -- Flavor of milk
products

S. L. Lin

Taiwan dairy industry: Value adding quality -- Breed of TEN TONS
COW
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2013.02.19

2013.02.22

Technical Service

Speaker

Topic

Sinchai
Ruengpaibul

Thailand dairy industry: Needs and challenges -- Need

Sinchai
Ruengpaibul

Thailand dairy industry: Needs and challenges -- Challenges

C. T. Wang

Netherlands, France and European Union agricultural industrial
system
Second season academic seminar

T. F. Chen
J. C. Huang
J. F. Huang

Philippines -Taiwan livestock production technology networking
and forum

C. J. Yang

An innovative technology for rapid conversion of organic wastes to
organic fertilizers

S. T. Hsu

The niche of goat industry development from the view point of
global climate change

H. P. Su

Poultry by-product utilization-current status and future
Second academic seminar of forage crops

J. B. Lin

Agronomic characters of forage rice and quality of silage

S. B. Hsiao

Introduction of nilegrass A2

Y. M. Shih

Introduction of activate fallow land

M. L. Chang

Effects of cadmium on the activity and gene expression of
peroxidase isozymes in different oryza sativa varieties

T. R. Lee

The production and use of Napiergrass Taishu No.3.

C. F. Yu

The effect of selected inoculants on fermentation quality of whole
crop rice silage

First academic seminar in Changhua Animal Propagation Station
S. W. Wu

Study on important economic traits used as molecular marker of
geese

S. H. Chuang

Effects of Chinese herbal medicine for poultry

Certification system for genetic products in animal industry
Pascal
Mermillod

BioBanking

Pain Bertrand

Stem cell application

M. J. Weng
J. D. Teng
F. H. Yang
H. L. Lin

Supply net of chicken semen
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Date

2013.03.15
2013.05.14

2013.05.16

2013.05.20

2013.06.04-6

Seminars and symposia

Speaker

Topic

J. Y. Chou
W. I. Lin
L. Y. Wei

Supply net of waterfowl (duck) semen

C. H. Chen
S. C. Chang

Supply net of waterfowl (geese) semen

C. J. Liou
D. J. Huang

Supply net of dairy cattle semen and frozen embryo

C. H. Chao

Young bulls semen collection and selection

K. H. Lee

Inquiry system for imported frozen semen of dairy cattle

M. C. Chen
N. H. Tsou
C. C. Wang

Supply net of imported Frozen semen of dairy cattle

L. C. Lee
K. Y. Chen

Supply net of goat semen

W. L. Hung

Supply net of imported frozen semen of goat

D. C. Wang

Supply and promotion of frozen semen of goat

K. F. Lin

Supply net of deer semen

S. H. Lin

Supply and promotion of frozen semen of deer

Ludivine
Chevrier

Sperm chromosome evaluation

K. W. Chen
Y. C. Chang

Supply net of pig semen

C. K. Hsu

Introduction of IBS (International Boar Semen)

M. C. Wu
C. M. Liou
Y. C. Chang
Y. R. Chen

Introduction of insemination accessories

H. L. Kao

Experience share of pig semen export to Vietnam

Y. H. Jia

Improvement of pig semen packaging technology

C. C. Hsiao

Remote delivery technique of goose hatching eggs
Empowering technology for dairy industry

C. Y. Kuo

Taiwan dairy industry: Value adding quality -- R&D of dairy
products

Steen KoldChristensen

Global dairy industry: Needs and challenges -- DHI global trends

Steen KoldChristensen

Innovation of dairy products
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Date

2013.07.02

Technical Service

Speaker

Topic

M. C. Wu

Goat rotary milking

Steen KoldChristensen

Herd navigator for VMS
Duck products and marketing seminar

W. S. Chen

New thinking of duck processed products

C. C. Huang

The productive technique of stewed duck eggs

W. C. Huang

The marketing of duck processed products

H. P. Su

Development of duck eggs processing products
Empowering technology for pork industry -- Malaysia & Taiwan

S. H. Lee

Taiwan pig industry: Value adding quality -- Bio-safety for pig
stocks

C. N. Hsiao

Taiwan pig industry: Value adding quality -- Value-added pig breeds

C. Y. Lin

Taiwan pig industry: Value adding quality -- High quality pork

Date

2013.07.18

2013.07.24

Mokhtir Singh Malaysia pig industry: Needs and challenges
Third season academic seminar
C. H. Tai

Application of green energy in agribusiness

J. C. Chen

Curve in biotechnology functional foods

J. C. Hsu

The establishment of HACCP system specifications of feed mill
Seminar in Kaohsiung Animal Propagation Station

H. J. Huang

Comparison of barrows and gilts on the growth performance,
muscle postmortem changes, meat compositions and qualities for
Duroc crossbred KHAPS black pigs

S. H. Lin

Establishment of reproduction system in Formosan Sambar deer

H. M. Liang

Application traceability system for certificate of origin on deer
antler velvet and its products

C. S. Chen

Breeding of forage corn
Poultry feeding and management technology seminar

Y. B. Lee

Poultry feeding and management technology and animal welfare

C. I. Fu

The sales status of Taiwan local chicken

C. M. Tu

The profile of Britain animal welfare
Breeding & genetics of black pigs

C. J. Wu

TLRI Black Pig No. 1 login and verification

H. C. Wang

KHAPS black pigs login and verification

N. T. Yen

Black pigs birth registration
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2013.08.13

2013.08.15

2013.09.05

2013.9.10

Seminars and symposia

Speaker

Topic

C. H. Chen

Black pigs genotype of meat quality

Y. S. Chiang

Black pigs selection and hybridization

K. C. Liou

Status of black pig auction

H. C. Hsien

Breeding of Liutui black pigs

W. T. Wang

Introduction of black pigs traits

C. H. Huang

Perspectives of black pork
Geese feeding and management technology seminar

M. J. Lin

Breeding of commercial geese farms

S. C. Chang

Management of environmentally controlled goose house

H. P. Su

Egg processing and utilization
Seminar in Hengchung Branch

C. M. Yang

The operation of the milk recording organization for dairy goats in
France

C. Y. Lee

Feeding and management of kids before weaning

J. H. Yen

Basic concepts on formulation of total mixed ration (TMR)

C. W. Chan

Introduction of common disease in goats

D. C. Wang

Intersucking and selfsucking in dairy animals

B. A. Tu

The development of gene research in goat economic traits
Livestock management and carbon reduction seminar

M. C. Lu

Goat industry in Penghu

H. I. Lu

Efficiency of management for dairy goat farmers in Taiwan

Y. C. Chi

Computing carbon footprint of milk used the way of life cycle
assessment

C. H. Cheng

Energy and labor saving mode of egg production of duck

G. J. Fan

Screen of low-carbon emission feed using a simple in vitro
fermentation method

M. C. Chiang

Survey of greenhouse gas production of three-step wastewater
treatment

2013 Bilateral symposium on miniature pigs for biomedical research -- France
& Taiwan
M. C. Wu

Potential, opportunities and challenges of Lanyu miniature pig

Christophe
Jaeger

Miniature pig in France: outlook and challenges

H. F. Lee

Effects of lactating environment on survival of piglets and animal
welfare of lactating sows
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Date

2013.09.25

2013.09.27

2013.10.18

2013.10.222013.10.23

Technical Service

Speaker

Topic

Date

Marie-Christine
Study of animal behavior and welfare of miniature pigs in France
Meunier-Salaün
Y. T. Ju

Genetic structure of Formosan miniature pigs and their correct
individual assignment approach

Catherine
Larzul

Pig genetics, insight in minipigs

H. P. Chu

Conservation and selection of Lanyu pig

H. P. Chu

Facilities, management and international accreditation of miniature
pig provision in Taiwan

Christophe
Jaeger

Miniature pigs facilities and management at the INRA

C. H. Hsieh

Tissue engineering approaches for heart repair -- Preclinical studies
in small and large animals

David ValLaillet

Experimental surgery and brain imaging applied to nutrition studies
in pig and minipig models

J. R. Yang

Development of porcine embryonic stem cell technology in Taiwan

M.J. Jiang

Coarctation-induced abdominal aortic aneurysm in a porcine model

C. Y. Chen

Research in metabolic-related diseases by using miniature pig
model -- development of dietary induced metabolic syndrome

T. Y. Kuo

Age effects on wound closure and re-epithelialization of fullthickness skin wound healing in Lanyu minipigs

C. W. Liao

The effect of feed and napiergrass intake on growth performance
and carcass characteristics of Lanyu pigs

Y. H. Wang

Pig-model for biomedical study in Taiwan

Jon Walton

From meat to emotion - The history of animal welfare research at
the university of Bristol
Fourth season academic seminar

Elizabeth
Blesbois

Strategy of avian germpasm cryobanking in France and example of
scientific advances in sperm proteomics

W. C. Chiang

R & D priorities and challenges of the poultry industry

2013.10.25
2013.11.05

Hugues Caillat Milk recording of dairy goats
W. D. Huang

Ecological function and management of grasses

D. C. Liou

Natural extracts of food and meat preservation

Takashi Nagai

Current status and perspectives in vitro production of porcine
embryos

2013.12.05

B. H. Chuang

Buffalo automation management systems

2013.12.06
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Seminars and symposia

Speaker
Dr. Marleen
Boerjan

Topic
Practical hatchery management

Second academic seminar in Changhua Animal Propagation Station
S. C. Chang

Effects of light intensity on body weight and reproductive
performance of white Roman geese in an environmentally
controlled goose house

S. C. Liao

The application of radio frequency identification for detecting cageusing rate in cage-free goose during prelaying and laying period

M. J. Lin

Effects of washing hatching eggs on fertility and hatchability of the
eggs in white Roman geese

M. J. Lin

Effects of gosling quality on nonspecific pathology incidence and
survival rate of white Roman goose

M. J. Lin

Study and establishment of a flock of minimal disease for
biomedical use in white Roman geese

S. C. Chang

Effect of lay number on blood hormone of white Roman geese kept
in environment-controlled house
Second academic seminar of forage crops

Y. K. Chang

Pennisetum used in livestock industry

S. B. Hsiao

Breeding of nilegrass Taishu No.1 and No.2

C. S. Chen

Breeding of forage corn KT1

J. B. Lin

Agronomic characters of forage rice and quality of silage

S. J. Chang

Forage rice production and utilization technology

C. S. Lu

Nitrate nitrogen content of major forage crops

T. R. Lee

Introduction of napiergrass Taishu No.3.

S. M. Wang

Selection of bacterial inoculants for ensiling

H. I. Lu

Set-aside premium impact on efficiency of dairy farming

Y. M. Shih

Forage retrospect and prospect

S. H. Liang

Application and perspectives of black soldier fly

F. S. Hsu

Retrospect of public servant career
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Date
2013.12.09
2013.12.15

2013.12.26
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