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INTRODUCTION

anv. Wumbenundnlunsuada iimihifaunfulse
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waodeu esnussmdlneidufisssamadeluandoutuiitng
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ﬂ’]ﬂ%’ﬁﬁ@%‘l@ﬂumiﬁm%ﬁ (Best Linear Unbiased Prediction, BLUP)
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esguading

TunsUssdiuAmeiugnssudmiudnwanslinandsmiug
19 wonanagltluwmaiunageu (Test-day model, TDM) Tnenns
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wanvielpusiusvsetnaalaaaln flvewsndoluniafuadfihu
WanthiveagudiFonisnauiions wazfuinsynszduilinig
alvayusgafunuanse swiliinayaneiuglauy nsudednd
Fandnduitedulsslomiungifedodunmsfinudeyadnuasiiu
vemeugArumsiaiden uazienmsinauladentivideliuin
nausuunwlauiveununInslagmugay inluinsUSuU saRug
Trussvaumudisa nwaensdiaesdaunldsuiuglausifdnen
nshinandnnswuaLisanssialy
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BBLP is the
main organization in
the Department
of Livestock
Development,
responsible
for genetic
improvement in
dairy cattle through
artificial insemination using frozen semen
from proven dairy sires. Until now, Thailand
has got a specific dairy breed which
performs best and well adapt to the tropical
environment and raising system in Thailand,
known as “Tropical Holstein, TH” Reliable
statistical technology like Best Linear
Unbiased Prediction (BLUP) was applied
in genetic evaluation process. Hence, Thai
dairy sires presented in annual sire summary
for dairy cows genetic improvement in
Thailand.

Apart from using technique “Test
Day model (TDM)” which considered all
genetic and environmental effects directly
on a test-day basis in genetic evaluation
and consequently, improve the accuracy of
genetic evaluation of sires and dams, BBLP
have yet applied the genomic technology
using single nucleotide polymorphisms
(SNPs) data with phenotype and pedigree.
It is more increase accuracy evaluation and
it is possible to predict reliable evaluations
of young bulls with genomic data without
any phenotypic information.

The BBLP really appreciated
all the individuals and organizations
participated in the progeny test process
i.e. network farmers, the personnel of the
Artificial Insemination and Biotechnology for
livestock Production Centers and all DLD
executives for their corporation and support.
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DLD DAIRY CATTLE BREEDING PROGRAM

nsuUadnd lngdinmalulagdininnisugs
Urdnd edarilasansivisatvayulilusunsy
nsUSuUgeiuglauNveIUsTna AslasenIsiaml
LLazmﬁmﬁﬂL%aWaIﬂuuﬁuﬁ:a (Master Bull Project)
Tagdmuadivunelunisusuusaiuglauuves
Usginaiiolaenndesfussuuningn ssuu
nsnaawazlAsIEsaveslsyInslauy Aodsasng
Taunsiug Tropical Holstein Mivsnzasfuanin
wIndoukaznsiasiguasUsindlng faneiden
vosuglaadlat WEWew wnndwiseminiu 75%
Pl waediiugnasuvesdnuaynsliuandatiu
(Uanmuthus lsfu waeTUsi) imnzas uasildnuoe
U9 (1uazi wazszuunuy) R fen1si
nnAlulagn1ensUTuUTaiug wu Tensusediv
Aaiugnssy Aldtinsiauuusditinang
QﬂéfaqLL;Jus]’ﬂs“iqsﬁumméﬁuaahwial,ﬁmiﬂams
Fouuiaisnisneada Tunadldlunisiinse
smaelunsdaiden Tassnstidiedsendaiiuns
seszme lunsdstethideaindaussma uax
thifennvelamessmefifinismageuuazdaidon
nundsiuiafidanimuandouuansialuain
Useinelne ldonudlavsesuuseiuladnaglign
ARauTlaufsuiduiusngluuaaidals
uenideainazdesuivivasuaninuindonls
Tn&iAswdowdoutuuvasindavestamaiudss
dodliiiuasmuiigs uenanidinmeluladTanm
nawAmUAde S Sajafufiveiauleiusdlnduiug
fumnzanfvanmwndosluunioutu wasdy
uwnasatiuayumeiuslauimngauiigadiviu
UssinAlunauiedung Jusanidedls

Dairy cattle genetic improvement program
was initiated in Thailand under the “Master
Bull Project” in 1992. The national breeding
objectives were established according to dairy
market, management system, climate and
environment of tropical country like Thailand.
Until now the “Tropical Holstein, TH” tropical
dairy breed was developed and being the main
population of dairy cattle in Thailand. Through
the progeny testing scheme, Tropical Holstein
sires were proved and selected each year. As
the consequence, the genetic of milk production
(milk, fat and protein yield), conformation and
reproductive performance have been in progress.
The Department of Livestock Development
(DLD) by Bureau of Biotechnology in Livestock
Production (BBLP) continues to concentrate
on improving of genetic evaluation procedure
together with incorporating more traits in the
genetic evaluation program. Hence, the dairy
farmers can be rely on the Tropical Holstein
sires and at the same time, more traits could
be considered for genetic improvement at farm
level, aiming at higher profit per unit of milk
production. Moreover, Tropical Holstein could
be a choice of suitable tropical dairy breed for

South East Asian in the near future.
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1. dmdenualauutuide (Superior dams)
dierdu Bull dams $1uauTlas 200 5 910Uz
Tauniidtufinnandntundefuiinvoulaensy
Uadnd Tasdvsinaiunsusoseunislfuulsl
Weyni1 5,500 Alansu dnwargusa (Type traits)
fidm amdnvazlouy wasduwilaungnuauii
seiuanaidon 87.5-93.75%HF Tasuallavinunay
I§unsnaniusietdenelauunelulseme
friunsigadudluddudiug ondngnlames]

2. gnlawmegiiAnyszanadas 40 fazgn
TN YAINSIngAUEITNTHAIL TN
wazmeluladTanwluidespfiaudvaaoumoioug
LﬁaﬁflmimaaummLfJuWa—LLzJ—@Jﬂ (Parentage
analysis) ms1adauAINEaUnfveslasiulyy
(Karyotyping) Lagnagaudussan1n (Performance
test)

3. qunszliogUszanal 12-14 oy Tagu
aganunargnuszfiudnuarsing lag
AuENsIUNSENSIAE TAgufiiiunisvaaey
anssanmazgnasiufigusudninidourudovorius
diovimsiafuthide neaounanmihide (Semen
quality test) WagnagaUAINENITAlUNNSEENEN
anwaurlaglivoyarasgnas (Progeny test)

4. NMSNAADUANAINNTAIUAITAIENEA
SnwarazdanssneindoelavnaeulUnauie
fuwilaanvesnuasnsussimadielilagnan
1 50-100 fastevislavinaeu 1 Winwasnides
anantuwsiazisuauladuanauisanauiug
ldogussanas 15-18 o wiinauLiieugnan?
yosweiunadauIuRIYos LazAaangn Tuiin
Usnaniusuagsiiuiiegninusvesgnarmniion
ungaIaumiieinszsiauamituaniouis
inmsnegeuanwa U9
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Progeny testing program

1. Two hundred Superior dams (305 days
milk yield not less than 5,500 kg., excellent in
type traits with HF blood level around 87.5-
93.75%) were selected as bull dams each year.
These bull dams will be assigned to mate with
top bull semen from proven Tropical Holstein

sires to produce bull calves.

2. The expected 40 bull calves born each
year were raised at young bull testing station.
Parentage test and Karyotyping (testing for
chromosomal abnormality) were conducted
as soon as the bull calves arrives the station.

Growth performance was also recorded.

3. The male calves were evaluated for
conformation at 12 to 14 months by type traits
committee from the BBLP and sent for semen
quality test at the frozen semen production
center. Frozen semen from young bulls which
semen quality were approved will be collected
and stored at the center for distribution to the
network farms under the project to produce

daughters in progeny testing program.

4. All the daughters of testing bulls were
expected to be bred at 15-18 months of age.
Performances of 50 -100 daughters per sire were
collected including lactation milk yield and
composition, reproductive performances and

conformation.



5. SEWINTONANITNAABUAIILAINTAIUNT
fenendnunzazyiinsIaiu @ evielAnaaey
lusuasinige (Semen bank) Ussunamoas
20,000-40,000 1éia

6. Me9INNITUTELAUAIMIINUTNTTUUA?
welanageuidrmeiugnssudu vinasgndniden
T Zuneiugiiniiunisiigayl (Proven sires) $1u3n
Yazly dewndn 5 67 waziiviwelilusuimis
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thidewetuslugidudiug unsdwazgniilunas
fuuslauududalulsunsunmsuiuuseiudseld
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5. During testing period, 20,000 to 40,000
doses of frozen semen per testing bull will be

collected and stored in the semen bank.

6. Top 5 bulls will be selected as proven
sires each batch according to the genetic
evaluation results. Proven sires semen will be
distributed throughout the country for Al and
genetic improvement of dairy cows belong to
Thai dairy farmers. Frozen semen of unselected
bulls will be discarded.

7. Bull dams in the next batch will also be
identified and inseminated with assigned top bull

semen to produce next generation bull calves.

3



4  DLD DAIRY SIRE SUMMARY 2016

oy (a

nisUs:ioumnwusnssulnuuovnsudadad U 2559
2016 DLD DAIRY SIRES GENETIC EVALUATION

mLmeawuﬁﬂsiuﬁiﬁﬂumiaLﬂswvwaﬂwmv
slinarsluunaaey Uinashu (nn.). gy
(nn., %) WUsAu (hn., %) WedGudueudaiavun
Tuuy wag ammuiwumawsmu aglgluinaiu
maaunﬂswmwuam mmmaﬂwmummauum
Wug hay aﬂwmuiﬂﬂwuamﬂmmduLmaiau
mﬂwmum UivmmmaaﬂﬂimaummLLUiUi’Ju
LazAuLUsUTIUT Ve sdnwasiussLfiuday
3% Restricted maximum likelihood, REML 1ng
anwaznTRARNANNUL Wagdnyarauauysal
WugIwIATIiniazdnuae (Univariate analysis)
drudnwazsUsasiiaTeinnanyuie wiouiu
(Multivariate analysis) lngldlusunsudnsagy MTC
LAz U TEIUAIMINTUGN S TUVS 0AMAINITHANWUS
sewalla Best Linear Unbiased Prediction, BLUP
NAIINNNTUSEUNUATUGNTTULUUVINASEL 920Y
Tuguduszana mimauwuﬁ'ﬂiuu (GEBV) 3217 305
S fathuen GEBV wesdn iusasinfuiamuianis
Y99 Jamrozik et al.,(1997)

NIANLIUAIANULIUE (Accuracy, 1) kA
A mesiy (Reliability, RY) vonaumnsHasfug
Flunvesdnvauzmslinananluiunaasulaussynd
Tdm33Bn15904 Jamrozik et al., (2000)

AUNTAIUINAIANNLL UG ILAZAIAIY
\TolluYDIAMAINITNALNUTILUNVD I N UL AN
anysaliusuazanyaeJUTN ansadwInlany

A5U94 Misztal and Wiggans, (1988) 31n@nn156ail

PEV

r= /1-
o

il oZ = ﬂﬁﬂMLLﬂiﬂiauwquﬁ’uqﬂiﬁm

PEV = MALAIAIARUTEIRNUSTIN
dlo PEV WU SEP? (ArminuanaLadeuainnig
UseaNenNnIa9dn)

Random regression test-day models
(RR-TDM) were used for analyzing TD-records
(milk, fat, protein, total solid percentage, and
fat protein ratio) whereas lactation animal
models (LAM) were used for fertility and type
traits. Variance components for all models were
estimated using restricted maximum likelihood
(REML) algorithm. Production traits and fertility
trait were subjected to univariate analysis and
type traits using multivariate analysis by the MTC
program. Genomic breeding value estimation
was calculated using Best Linear Unbiased
Prediction (BLUP). Solutions for additive genetic
effects of 305 day based production traits were
calculated according to the method reviewed
in the research paper of Jamrozik et al., (1997)
and presented as GEBVs (Genomic estimated
breeding values)

Calculation of accuracy and reliability of
Genomic estimated breeding values of test-day
milk records were applied using the method
recommended in there research of Jamrozik
et.al.,(2000)

Whereas fertility trait and type traits were
calculated using the formula above is based on
Misztal and Wiggans, (1988) following equation

PEV

r= /1-
o

When ofZ =genetic variance

PEV = Prediction error variance
PEV is equal to squared standard error of
prediction (SEP?)
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Tnsgiasetiiludeyananinluiunaaeusiedi
voswsilaunluseumslvuuadausn eaengnlutag
seringl wa. 2534 -2559 Tnsnsdamiinuasii
fhegadionagouasdUsznauluthusanidiutii
Jusieiou Teeudlafiongszning 18-48 ey
funaaouafausnogsening 5-60 Yuvdaanaaen
fiuauiulviu laitiosndn 150 Yu nandetiuly
Funpaeuagszying 1-45 nn.uazladifldeyananan
ADINTIUNBNUG

- doyadnwargisazldnnuilaundinaen
antuyesendnd w.a. 2545-2559 lngn1sinuayli
ATRULIINE AT unsEnoUsILED wllaud
aznsinuaglinguuuazfewdisyesnaviainaen
TaiiAiu 120 Tu

- doyaadudaiinsizsidie Illumina
BovineSNP50 BeadChip 41U 54,609 #wmiig
INLAULNARIIWIY 144 61 wazinade T 402
#1 ntunsaatoya SNP Tagnsvia Quality control
(QO) ﬁﬂﬁ 1) Minor allele frequency (MAF) > 0.05;
2) %’agaaﬁﬂﬁﬁ call rate > 0.90; 3) Individuals
il call rate > 0.90 wagnAgEUATIITALE oL
flugn 1&191NNIsYi QC Ui AwndeTIIuteya
SNP it luAnsnesiviniu 36 546 fum

vonanitildnsiadeuimuduiugidenles
(Connectedness) wasdoya Moglungunisdnnis
Wil (Contemporary groups) lnenslineniug
91984 (Reference bulls) luwsazngunisdnnis
ReRD ﬁﬂﬁuﬁqﬁi’f@a&aﬁﬂwmsmﬂﬁmam%mﬁmu
Iui’um91aaus?fwizﬂaué”w%ayjaﬂ%mmﬁwu
wWasudlvii Usunadlusiu wWesludlusiu Usuna
sy Wesiudvewdsimunluuy wavdndu
losuselusiu 9119 149,513 139,393 139,393
139,393 139,393 139,393 L@y 139,393 Juin
AIUARU
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Data management
and genetic evaluation

- Test-day records of Tropical Holstein cows
from the first lactations with calving dates were
between 1991 and 2016 were selected. To get
consistency data sets, the following criteria were
used to determine the records selected for the
analysis; calving age were restricted from 18 to 48
months, first test date (TD) being in the interval
between 5 and 60 days from parturition, daily
milk yield was between 1 and 45 kg, at least 5
TD records per lactation, and having a minimum
of 150 DIM. Moreover, all the cows must have

sires identified.

- Conformation data were collected during
2002-2016. Measuring and scoring of type traits
of first lactating cows were done within 120 days

after calving by well trained staff of the project.

A total of 144 bulls and 402 cows were
genotyped for the I[llumina BovineSNP50
BeadChip (Illumina Inc., San Diego, CA), which
includes approximately 54,609 markers. Quality
control retained SNPs with 1) minor allele
frequency > 0.05; 2) call rates for SNP > 0.9; 3)
call rates for animals’ genotypes > 0.9; Parent-
progeny pairs were tested for conflicts. After
the quality control, 36,546 SNP remained in the
genotype file.

The connectedness of data in the
contemporary group using reference bulls was
practiced. After applying the mentioned criteria,
atotal of 149,513, 139,393, and 139,393, 139,393,
and 139,393 test-day records of milk yield, fat
(content and yield) protein (content and yield)
total solid percentage, and fat protein ratio,

respectively,

)
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Joyalauy vesdtinmalulagdinnnsuanuedn
nsuuadnd Sadudoyaaniifnensng fies
Tuslumhesaufiosvesiuiionadnii 1, 2, 3,
4.5, 6 uay 7 Ing anwasiinTyiuszneusie

_ Snwaznislinanan Taud Ysunaniued
305 Ju (nn.) Wesdudlasiu Uunadlusiud 305 Ju
(nn.) wWesdudlusiu Usunalusiiui 305 $u (nn.)
Wodusdveadaimualuuy wazdndulaiude
TUshu

- AnwarANUALY TG LakA dnuazeeiile
ARBARNFILIN (1FBW)

- anvauegusne laun dnwaesin 3 dnvoe
loun duilzusralagsin (Type score) Aullanuaie
Wuy (Udder) wagavllanuazaiuaziv (Legs &
feet) wazdnuMY WeIBN $1U 17 dnvae Ao
AU (Stature) AUAT198N (Chest width) A
anand (Body depth) anwauzlau (Dairy form)
yuaglnn (Rump angle) Avunigazlnn (Rump
width) AUTANURIIUA (Rear leg set) AILATS
Y8R (Rear leg rear view) 417U (Foot angle)
Augaiioieisinuimas (Rear udder height) A
NIIRAIUNNET (Udder width) nistnizdatauu
i (Fore udder attachment) Budaudiiuuvas
(Udder cleft) mnuantsnus (Udder depth) wu1n
Wi (Teat size) AUETLAUNNIN (Fore udder
length) wag AuENRAWIUY (Udder balance)
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measured on different calendar months
within herds from 29,935 lactations of the
daughters of 1,147 sires from 87 herds were left
to be analyzed. Numbers of genotyped bulls
and cows left were 150 heads and 200 heads
respectively. The pedigrees of all animals in the
data set were trace back for 3 generations. Age
at first calving and type traits data were 22,033
and 13,513 records.

2016 DLD Dairy
sires genetic evaluation

Genomic evaluation included of all crossbred
and purebred cows records in the BBLP dairy
cattle database which were collected under farm
conditions in the responsible areas of 7 Artificial
Insemination and Biotechnology in Livestock

Production Centers. The traits of analysis were:

- Production traits: 305 days milk yield
(kg.), 305 days fat yield (kg.), 305 days protein
yield (ke.), fat, protein percentage, total solid
percentage, and fat protein ratio

- Fertility trait: age at first calving (months)

- Type traits: overall score, udder
composition, feet and leg and 17 single traits
i.e. stature, chest width, body depth, dairy form,
rump angle, rump width, rear. leg set, rear leg
rear view, foot angle, rear udder height, udder
width, fore udder attachment, udder cleft, udder
depth, teat size, fore udder length and udder
balance.



MWN 1 uansdnuaesusne 17 dnuay

1. augs (Stature)

2. A71uN9198n (Chest width)

3. AUANa1A7 (Body depth)

4. anwauzlauy (Dairy form)

5. yuaglnn (Rump angle)

6. AUNIgEZINn (Rump width)

dininalulad@inwnisniauadnd nsnuaan

7. aulAURUIAY (Rear leg set)

8. AINUNTIVDIVINAY (Rear leg rear view)

9. yufiu (Foot angle)

10. AuguLilaigaldinuuna
(Rear udder height)

11. AUNIsduNnae (Udder width)

7
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MWN 1 uansdineesuse 17 dnwae (ve)

12. Msnzaduantn (Fore udder attachment) 15, auiaiauu (Teat size)

13. Budaduunds (Udder cleft)
16. AUBIAAIUNNLN (Fore udder height)

14. anuandus (Udder depth)

17. anugugaldIuy (Udder balance)

ANI0AY NAzASUITOVIVULNasFIUZOIUs: I NsTAUL
Mean and standard deviation of dairy cattle population

2N o,

M131971 1 ARy wardudotuuinasgIuvesinynen1sRaNGs Lavdnuazanuauysain
Table 1 Mean and standard deviation for milk production and fertility traits

Anuae Aade drudsauuinnsgiy

(Traits) (Mean) (Standard deviation)
USinauhusd 305 $u (Mn.) 305 d- milk yield (kg.) 4,191.50 1,061.87
Usanadlasiudl 305 u (nn.) 305 d- fat yield (kg.) 149.63 55.71
Usanaulusiud 305 Ju (nn.) 305 d- protein yield (kg.) 132.42 46.63
wWoesWusluiu (%) Fat percentage (%) 3.58 0.61
Wosudlusau (%) Protein percentage (%) 3.15 0.25
wedGuivedaiaunlus (%) Total solid percentage (9%) 12.10 0.71
dndulusiunelus@u Fat protein ratio 1.14 0.21
quﬁaﬂaamgﬂﬂ%’aLLiﬂ (hiow) Age at first calving (month) 31.65 5.6
Vnashusiedsse i (nn.) Average milk per day (kg.) 13.76 4.52
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A1SasINWWUsnNssunlaannisUs:tu
The heritability from genetic evaluation

M131991 3 BRTINUINTIUVDANWULNTIIRAKER dnuwaizANNaNyYTaliug Lazdnuasguig
Table 3 Heritability for milk production, fertility and conformation traits

Anwog AATINUINTTA

(Traits) (Heritability)
anwazmslinanan (Milk production traits)
USnasinuait 305 3 (305 d- milk yield) 0.48
Usanadlasiufi 305 u (305 d- fat yield) 0.43
Uanaulusiudl 305 $u (305 d- protein yield) 0.54
wWoesdusluiu (Fat percentage) 0.08
Wosludlusiu (Protein percentage) 0.15
Wediusvewdeiunluua (Total solid percentage) 0.13
dnaulaiuselusiu (Fat protein ratio) 0.18

anwazAUANYIAINUS (Fertility traits)

mmﬁaﬂaaﬂgﬂﬂ%ﬂlﬁﬂ (Age at first calving) 0.22

é’nwngﬂi'}\‘i (Conformation traits)

AUgA (Stature, ST) 0.38
ANATIEN (Chest width, CW) 0.23
AuANa6 (Body depth, BD) 0.28
dnwauzlauy (Dairy form, DF) 0.01
yuaﬂwn (Rump angle, RA) 0.04
AunTeaelnn (Rump width, RW) 0.14
AULASTD9UIMAY (Rear leg set, RLS) 0.04
ANUATIVDIVMAT (Rear leg rear view, RLR) 0.04
4uAU (Foot angle, FA) 0.60
mmquﬁ’mﬁatﬁmuwﬁﬂ (Rear udder height, UH) 0.10
AMNATIIAIULNAS (Udder width, UW) 0.01
AStNEERWNULMLN (Fore udder attachment, FUA) 0.02
Wudainuamas (Udder cleft, UC) 0.03
AMUANLSIUL (Udder depth, UD) 0.18
WAL (Teat size, TS) 0.04
ANEIAATULNALN (Fore udder length, FUL) 0.07
ANUANAALAUL (Udder balance, UB) 0.08
anwazuazivu (Feet and leg, FAL) 0.02
anwaziul (Udder composition, UDC) 0.10

anwairgUTelagTIw (Total score, TOS) 0.10
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Mwn 2 Ysznstaunludsemalnedwuluunistinanansiud 305 T4 windy 44.50 Alansusel wazd
wwaldunaiugns TNy 5.22 Alansusied

Figure 2 The genetic and phenotypic trend of 305 days milk yield (+5.22 and 44.50 kilogram per year).

MWA 3 Awnlimsiugnssudmiuuinarandniiuusind 305 Ju veddauune-utiug wuin wewug
TausfunliuAnadsanuaansomaiugnssuganiuiiuglaun uazidlefinnsan snsnisifiuves
wwaldunaiugnssy wudn Weuglaunaendnudiuglau (6.23 uag 5.49 Alansusiel)

Figure 3  The genetic trend of 305 days milk yield of dairy sires and dams, the average EBV of sires was
higher than dam average and when consider genetic trend, the rate of increase in sire higher
than dam (+6.23 vs +5.49 kilogram per year).
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Mwn 4  Yszansteunlulsewmalnedwuildunisinananlodusiud 305 Ju iudy 1.10 dlansuset wavil
wwildunasiugnssuiudu 0.01 Alansusied

Figure 4  The genetic and phenotypic trend of 305 day milk fat yield (+1.10 and 0.01 kilogram per year)

Mwn 5 AuwildimeiugnssudmiulTnnamaninludusium 305 Tu veaio-wiiuglaus wuii eia1san
AulduANNEInsansiugnssuvasiaiuglauugendtudlau (0.05 uag 0.02 Alansusial)

Figure 5 The genetic trend of 305 day milk fat yield of dairy sire and dam. The genetic trend of sire
was found higher than that of dam (+0.05 vs 0.02 kilogram per year)
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Mwh 6 Yszansiausluusemalvedivunltunnslinandalusiui 305 Ju Swwlindutu 1.49 Alansy
sol uagliAuwwiliduniaiugnssuiindu 0.11 AlanSusied

Figure 6  The genetic and phenotypic trend of 305 day milk protein yield (+0.11 and +1.49 kilogram
per year)

nMwn 7 aAwwilduneiugnssudmsulSunanananlusiusini 305 Tu veaio-udwuglauy Wena1sana
wwaltnaiugnssy wud maiadureswildunisiugnssuvesiolaungndIudiug (0.24 uay
0.01 Alansusiadl)

Figure 7 The genetic and phenotypic of 305 day milk protein yield of sire and dam. The genetic trend
of sire was found higher than that of dam (0.24 vs 0.01 kilogram per year)
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NMwh 8 Usswnslauludszmalveivnliunaiugnssudmiuesiudluduuuiianmiim 0.000 Wesius
sod vauriosiduslvduuniiuunliuanas 0.02 1Wesidudned

Figure 8  The genetic trend was found by +0.000 percent per year, in contrast with the phenotypic
trend which found decreasing by -0.02 percent per year

MWh 9 Auwltimsiugnssudmiuefidudluiuuuvedaume-wiiusluussnnslauuesussimelng
wud wWotuslauufuunliynaiugnssnanas 0.002 Weddudred wazilefarsaneiadevesen
ANENTIN UGN ITHYeiuSlauLlian 0.000 Wesitusisel

Figure 9  The genetic trend for milk fat percentage of dairy sire and dam. The genetic trend of sire was
found decreasing by -0.002 percent per year. Which that of dam found increasing at the low
rate of 0.000 percent per year.
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= '

MW 10 Yszanslawdlutsemalveiivunldndesdudlusivanas -0.011 Weosdudsed uasAuwliiunig
Wugnssudiainiu 0.000 wWesidusised

Figure 10 The genetic and phenotypic trend of milk protein percentage (-0.000 and -0.011 percent per
year).

nMwn 11 ﬂ'ILL‘U’ﬂuuVINW‘UﬁﬂiﬁJﬂ']ﬁiULU@?L‘&U@TU?WH‘U@QIG%U&JWE] LLlI‘W‘L!ﬁ fdawyindu 0.000 waz -0.000
wWosludsel audsu LLauﬂ’]LﬂaEJV'Wﬂ’?J’1Mﬁ']lﬂim’INW‘LlﬁﬂiﬁWN‘W@WUﬁLLawLLiJWUENﬂ’ﬂ,ﬂaLﬂENﬂu

Figure 11 The genetic trend of milk protein percentage of dairy sire and dam (+0.000 and -0.000 percent
per year), and average EBV of both sire and dam are close.
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mMwn 12 Yszanstauululsewalnedvudldudniudastusveswdananualuuuiisdudosuin 0.002
Weswwisel uazAiAnuausansiiugnssulsnsinisanas 0.001 wWesdudsel

Figure 12 The phenotypic trend of total solid percentage was found increased by +0.002 and genetic
trend was decreased by -0.001 percentage per year.

MWA 13 Auwliimetugnssudmsuesiduivendsiomaluuuvesauue-utiug wuin Suwiliuen
ANIUENTONNRUGNITHAAAT 0.001 waz 0.001 Wesdussel muddiu

Figure 13 The genetic trend of total solid percentage of dairy sire and dam (-0.001 and -0.001 percentage
per year)
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Muwn 14 Yszansieunluusewmalneiivinldudnsudngiuluduselusiuanas 0.001 st wazA1ANuaINse
MeugNIIUBNTaARe 0.002 AzwUUsal

Figure 14 The phenotypic and genetic trend of fat protein ratio were found decreased by -0.002 and
-0.001 per year.

nMwn 15 Auwnldunsiugnssudmsudadulaiusalusiuvesiauume-winug wui SuwiliuAnnuaunse
MAUgNITUYIIAY -0.001 Uag -0.001 sel nuaAu

Figure 15 The genetic trend of fat protein ratio of dairy sire and dam (-0.001 and -0.001 per year)
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nMwn 16 Yszwnsleusludszmalneduunliunisanaivesongilionasngnasansn 0.13 eusel wavAniny
AUTONNIRUENITHABATINIIAIN 0.00 Lhipusial

Figure 16 The genetic and phenotypic trend of age at first calving. Both trends were found decreased
by 0.00 and -0.13 month per year, accordingly.

Mwn 17 Awuildunisiugnssudmivonglonaangnasikinvadlauume-taiiug wuin duwilduainiu
AUNTONNNUTNITUANAL 0.00 wae 0.00 Lhpwsal muddy

Figure 17 The genetic trend of age at first calving of dairy sire and dam (-0.00 and -0.00 month per year)
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Understanding the breeding values
and accuracy in DLD dairy sire summary

ANUANISWAUWUS

ﬂ’]‘V]NW‘Uﬁﬂiill“lJ’e)\‘]‘Wawuﬂﬂuuwﬂi’mgﬁEJ
TuananiofuguesUseimaingg vialan Tuﬂf\]ﬁmuu
dlugjazltnata BLUP TneHedsnunnsharly
TuusiazUszma Lilesandlaunsguvossyansg
Tauy FBnsina uazunasiinvesdoyaveusas
UsgwALaNneiu i Anauaansalunsanenen
anwarvaInanus (Predicted transmitting ability,
PTA %58 Estimated transmitting ability, ETA) AN
AARziuAMAINSHANTUS e 8 nunuz vl anTegly
Aanenug (Estimated breeding value, EBV) %30
Avineveiusnssuesdnvanidugniiinan
Wowug (Expected progeny difference, EPD) “1a
Tnevhaluuda PTA, ETA vi3e EDP faniduativileves
AnuFN AU UsTInalsiues (EBV/2)

ﬁw%’u‘Luammvﬁaﬁué@m‘fﬁwwﬁuﬁmmﬁiﬁ?
Ao Gonomic breeding value (GEBV) Imﬂﬂizmm
ﬁ]’mmLaaEJGUaaéuamaaﬂwmuﬁuaqmwawuﬁmmlm
PNUrAIloYar1e Wy Jeuavasindniies Jeya
1NQN %’auamﬂmaﬁﬁaﬂ LAEUaLAIINUITNYTY
Ay mamaﬂiulmﬂ LLE"IVNLUiEJULVIEJUﬂ’J"IJJLLGmGIN
mﬂwuﬁﬂiiuwumu (Genetlc base) G
ARA8veanwY Uﬁmmmum USuaulasiu
USinallUsiiu “a7 vesUsvannsienun a Lanle
AW (Rolling base year) fatiugniAnnssauiug
Nunduduarduimsuseanuseuiiou (Relative
value) anafianduuinuseau Lﬁ'a@hmiwauﬁué
ﬁx‘iﬂ’J’lWﬁ’aGl’lﬂ’J’lﬂ’]LQ@EJ‘UEJ\TU’EJU'lﬂ‘ﬁ LLauwma
auvthevesdn iYWy SnwarUSunani
Ysunadlotiu wazdsunalusiy fwheduilansy
snwazilosdudlutiy waziUasifudlusiu dmiae
Huesidust dnvaizegilonaongninusniiviie
Juiou

S (&

Estimated Breeding value, EBV

BLUP was widely used for genetic
evaluation in dairy cattle around the world.
The estimated genetic value named differently
according to the evaluation procedure in each
country. For example,
ability, PTA”,
ETA”,
represent half of genetic ability of specific traits

“predicted transmitting
“estimated transmitting ability,
“expected progeny difference, EPD”,

of a sire. While “estimated breeding values,
EBVs” represent total genetic ability of specific
traits of a sire. Hence, PTA, ETA and EPD are half
of the estimated breeding value (EBV/2).

The genetic evaluation of DLD sire
were estimated using all available source of
information related to the sire such as ancestors,
relatives, genotype and daughters information.
The genetic ability of a sire for a specific trait
was presented as Genomic estimated breeding
value (GEBV). The GEBV is a relative value which
showed a difference of the genetic ability of a
sire from the average value of the population
for a specific trait. The comparison was made
on a rolling base year system. As the reason,
the GEBV of a trait could be positive or negative
if it is higher or lower than the average of the
population. The unit of breeding value of each
trait presented according to the nature of the
trait e.g. Genomic breeding value of milk yield
presented as “kg.”, fat percentage presented as
“percent” and age at first calving is presented
as “month”.
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A sHauiusIludliusslovilunsviune
dnwazusnglugnann dregrau d1Aade
SwnurUSinanini 305 YuvesUssrnsiifiasan
Tupdsiitianyindu 3,852 Alansu lavenuguasdiin
wiAlulagiinnnsuanuadnd nsudadnd vaneiay
87TH284 71l GEBV vesdnunizUsanautinmd 305
Tu wiiu 842 Alansy

AIAINAZLU

HANAAUIWL 305 TU YBIGNEN = ANLRRYYDY

Usevng + ( GEBV sige +ZGEBVDAM )

1. N3NV GEBV vadusinuglaua

foga: naunugwenuglauuddivknuglauy
Famitlanil GEBV dinwauzUSunautiumi 305 Juwiiu
200 Alansy

AAAAZLY
HANAAUIWN 305 TU YBIGNEN =

3,852 + (&;zoo) - 4,373 Alandal

2. n3adlains1u GEBV wasusinuglauy

o R S I DU DU IR I TR
laungalinsuiugusein

AIAINAZLU

HAKNARUUL 305 U YBIgNENI =

3852 + (8422+0*> - 4273 Alanu

[
& @

*GEBV 9@y = 0 o91nnsnaunugasadl

9

auyAlidunisauLuugy

Genomic estimated breeding value is useful for
daughter’s performance prediction. For example,
regarding that the 305 days average milk yield of
the present dairy cattle population is 3,852 kg.,
the expected 305 days milk yield of a daughter
of the sire 87TH284 which has 305 days milk
yields GEBV equal to 842 kg. would be

Expected 305 days MY of daughter = the

population average + ( GEBV sipe +ZGEBVDA/\/I >

1. Dam GEBV: Known.

Example: Sire number 87TH284 mated with
the cow which has 200 kg. GEBV for 305 days MY

Expected 305 days MY of daughter =

3,852 + (842_;200) - 4,373 kilogram

2. Dam GEBV: unknown.

Example: This sire was random mated with an

unknown pedigree dairy cow

Expected 305 days MY of daughter =

3,852 + (8422+O*> - 4,273 kilogram

*GEBV of dam is 0 because this mating was

assumed to be a random mating
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The GEBV is specific for time and population
of the evaluation. So the GEBV of a sire can be
change over time or might be different when
evaluation was done in different environment
or in different countries. This is because of the
different population structure and varieties of
analytical models in each organization. As the
reason, the GEBV of the sire from different years

or different countries cannot be compared.

Standard Genomic Breeding Value,
SGBV

Genetic evaluation for type ftraits are
presented as standard deviation of GEBV called
“standard genomic breeding value (SGBV)” to
cope with the differences of measurement in
different traits of conformation. Hence, the
goodness of traits with different measurements
like the height (measure in cm.) can be compared
to the trait of dairy form (measure by scoring)
because the GEBV of these traits was derived to

the same scale. The SGBV ranged from -3 to +3.
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Figure 14  Distribution of Standard genomic breeding value
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Thus standard breeding values
are the relative breeding values of
traits which can be directly compared
the goodness of different traits. For
example, the standard genomic
breeding value for udder attachment
trait of a sire equal to +1.83, his
daughters would be expected to have
udder attachment stronger than the

average of the population (0).

The SGBV can be used for
genetic improvement of conformation
in the dairy herds by selected the
appropriate sire according to the
target of improvement assigned by

the farmer themselves.
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Accuracy

The accuracy of GEBV or SGBV
in DLD dairy sire summary indicates
the level of confidence. The accuracy
range between 0 to 1. The most precise
of the GEBV or SGBV is identified by
accuracy of 1 and the degree of
accuracy depends on heritability of
the trait, number and the distribution
of the daughters and the completion

of the pedigree records.

The high accuracy of a trait of
a sire indicates less opportunity of
changing the GEBV over the time.
In contrast, low accuracy GEBV
may subject to change when more
information or data related to that sire

are included in the later evaluation.
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Table 6 Interpretation of accuracy
AANLAIUEN AUNUNY
(Accuracy) (Implication)

fiAuusingein A1 GEBY w3 SGBV Miusilulalunsuusnanansailfeunlainudoya
AsnedauiiduInTuluauIAe
(Low accuracy, GEBV and SGBV that estimated from the genetic evaluation, it

%p8n31 0.50

(Less than 0.50)
can be changed by adding more performance data of their progeny in future)

finuwiugnuunans Ineunfaveguuiugiudeyainlinndidmies uaeiugusy @
(Moderate accuracy, GEBV and SGBV are based on their performance and pedigree

0.50 - 0.70

information)

0.75 - 0.90 fmnuusiugrunanaiiags A1 GEBV w3 SGBY enawldsuudaaiivadntiessedoya
NGNANINTOLATBYANININTY
(Moderate to high accuracy, GEBV and SGBV may slightly change when the

information from their daughters or relatives are increase)

11AN37 0.90
(More than 0.90)

HAnuusiugg
(High accuracy)
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nMsdNsniAantduowus
SIRE SELECTION FOR GENETIC IMPROVEMENT

WoWugnuIInstsuvasiuilouiun
WiguWeuANLan o luMIaenenn1eiugnssy
missyidludaunansamani A

1. m3dannuaiuisalunisatenanania
WugnssuTiiisufuaAInsguLuuguedeud
(Rolling base year) ¥83UsenALALINN Wuau
Antniaiugnssudeel dadnasiiatounin
nsiamnuanansolunsiieneanieiugnssud
WeufuAnanasgIuwuuTsunsil (Fixed base year)
VeeUsEnAanIgeLEn

2. MIATUINAIAINAINITON N UTNTTY
wandasfifoauyigiuuasseazioaluisnisi
wanf1aiuly WY AIAIAAZIUANAINISNALTUS
(EBV) fanduasusinvesAranuaiuisalunis
fdhenendnuny (PTA Wwag ETA) ilesaneininasiy
Anurmsnauiug (@ldludsemauauinn) Wueh
maugnIsuvesdnvagludmonus deldunan
WouazwlvaaneiugTINiuLsAmANaITaluNS
devendnue (Mdlulssimaanigousng) Wueni
venlvmsuiniugnssuiiflusmiotusazanenonly
Tiananlamils

3. AIAINAINITONNWUFNTTUVDINN WY
#ae) vowiewus drmannduiandudsihuedle
gnanadfienglawiude (7 U) (Mature equivalent
record) W Usgimaanigeiuini waune g us
Adsfiunasznafiduandudvihunoilognan
Ivigneaausn (First lactation record) Wy Useine
wsaskaud Usenalng inlinisiaueinuneg
yosdnwazie lussuuiiviudoyalu a nande
gnandongladuivgaininnsiausaviiunedlold
Yoyavesgnaniilignausn

Caution: Different term and conditions on

genetic evaluation in various countries.

1. There are two types of base year: “Fixed
base year” e.g. genetic evaluation system of
The USA and “Rolling base year” e.g. genetic
evaluation system in Canada and Thailand. The
observed genetic value of a sire under rolling
base year is always lower than that under fixed

base year system.

2. The genetic value is presented in two
ways. First, EBV shows the genetic ability of the
animal itself (USA. and Thailand). Second, PTA
or ETA represents the ability of an animal to
transmit to the daughter or son which is normally
being half of the genetic ability of a parentage

animal (Canada).

3. The genetic ability may be presented
in term of mature equivalent (7 years of age)
e.g. USA, Canada and Japan. However, some
other countries present the genetic ability based
on first lactation records (the Netherlands and
Thailand). As the reason, the genetic ability
presented in term of mature equivalent is higher

than that of first lactation records.
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4. When selection Index is to be
considering, it has to be realized that each
country has different breeding objectives.
Therefore, the importance of each trait is also
different. This leads to different weight given
to the traits in each country. Hence, the index

value cannot be compare across country.

As the reason, it is recommended that,
firstly, select the sire from a specific country
that has similar breeding objectives for genetic
improvement. Secondly, select the sire which is
superior in the traits according to own breeding
objectives. For example, In the country that milk
price is determined by milk volume, a farm with
low milk production should select the sire with
high genetic ability of milk production to improve
genetic on milk yield of the cows in the herd
through Al
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38nN1sous1gaIdyaludyauawusiAuY
DESCRIPTION OF INFORMATION IN DLD DAIRY SIRE SUMMARY

1. @1AUN : WUIBHY 1FUTIANINNT
SeadnduvasneaiuglauumINA GEBY (Genomic
Estimated Breeding Value) U9USunautinusi 305 Ju
aa A ! a v =

ARAMUWOAUNINAINTONINY 0.5 TaviFesann

ynlumiey

2. MUNGLAVWBWUS : U189 NUIBLAVVDS
weususagmhonuiifudesianglulssme
wagsnaUsEmAdudimun wasUsinguuvasninge
wiuds mnetaueiuanisUsmaRlienaasidu
mneavUsEidnenug viesiagndn + vunglay
Weugn1l NAAB (1Wu 11HO1479)

¥o @ vy YorenugusaznIeny

e =D

DudwesisnieludsemauagdrsUssmady
QﬁwwummﬂLﬁuWaﬁuﬁ:ﬁJmﬂiuﬂqé’mﬂuﬁauﬁmmz
ynefsmnearuuussynasvdesiinnunsausfu
anta

[

WO : VUIUDI NUYLAYNBUDINDNUG

3. Tufia v U aa. wiou Tu Mveiudiin

4. Wug : gl sEAvagFenvasanugn
Duvisiuguinaeiuggnuauigaiuglaadla Wi
(HF) Wwitugndn

1. Rank : The order of sire by the GEBV
(Genomic Estimated Breeding Value) of 305
days milk yield with accuracy greater than or

equal to 0.5.

2. Sire number : The stud number
of individual sire run by the sire owner
organization and be printed on frozen semen
straw e.g. 11HO1479 is a proven sire belong to
Select Sires GenerVation INC,, the USA. 87TH284

is a proven sire belong to the DLD, Thailand.

Name : The sire name, given by the
owner organization. The sire name of DLD dairy
sire is assigned by the number on brass ear tag

that was applied since the sire was born.
Sire : The sire of the proven sire.

3. Date of birth : Birth year/ month/ date

of the sire.

4, Breed : refers to blood level of
Holstein Friesian (HF), the main breed of Thai
dairy cattle.



5. uvaside : wunededeUsumanidu
W nenug (Lananmefidnysn1wding 3
#2 1wu JAP = UszinAdilu CAN = Ussvauaunni)
wiouseUimind1 (wansine IMnn 1o nn Ae ¥
wa. i) viedeidwewhiuiivieriugldiuia
(wamadede - vuanaveud e sunarfiaves
yhialuiuiivesgusitonisuasniions (RCn) o n

= AUEITINTHANTIEN 71 1 - 7 uagyiignauiiiew)

o

6. 371UIUANEH12

Y

: MANehe Suugna?

A o = v Y]

vaaeuINITuAnUayavasdnyaensinandn
thuy viethufindeyavesdnuarguine Tnsdwnu
gnamiiidufendosturmarudeturesnmuAinis
HALNUGURINONS

7. AauimsHaRugITuY uazAAAYesY :
NU18HY AIAIAALLIUANAINITNANNUTILULYD
Srvnuevieifoglusmiaiusnieuiemarudediy
Auenlimuieszfuanuiunysveaiugnssud
wansoonilathdmisduluduneiug viouenl
NINUIAUAINTHANTUSI UL VIO UT AL 7
Asziuldteunindedeuntosifioda luaye
weuslaunvesnsuUade fiauildiiauenmans
HauRugAlunvesinwaznsinananvonoiug
TugUuuures GEBY 1 5 dnwmefo Ysinadhuy
71305 $u (n.) Ysanaulasfudl 305 Sunn. )3
Tusiud 305 Yu (n.) Wesiudlusiu uazivesidus
TUshu uazdnuazANNaNysaliug 1 dnuuy Ao
pgdlonaenniusn diudnvarsuieiulduans
AruA M naNsiugIlusluguuuuiignuiulvedly
JUkUUNIRIgU (Standard Genomic Breeding
Value, SGBV) HilazmnlunsifSeuiiioy 3 dnwasy
Usgnoulumednuazuiuaziu dnuasiinuy uay
anwazgUTalag Ty

o ¢

dininaluladrinnnisuaauadnd nsuuaan?

5. Origin : Imported sire - refers to country
of origin of the sire. (Represented by three English
letters such as CAN = Canada, JAP = Japan)
followed by the year of imported (as shown by
Imnn, where nn is the year of import) or within
country sire —refer to the location of Al research
center (RCn) and follow by the name of the farm
where the sire was born (may be identified by

the name of the farmer, name - surname).

6. Number of daughters : Indicates the
number of daughters of the sire with records
of milk yield and/or type traits. The number of
daughter per sire indicates the accuracy of the

genetic value presented in the sire summary.

7. Genomic breeding value and accuracy
: The Genomic breeding value, the estimation
of genetic potential of a sire and the accuracy
is the indicator indicates the variation of genetic
presented among his daughters. The DLD sire
summary presented GEBV of the proven sires
for 5 production traits and one fertility trait ;
305 days milk yield (kg.), 305 days fat yield (kg.),
305 days protein yield (kg.), fat percentage (%),
protein percentage (%) and age at first calving
(months). The DLD sire summary also presented
the genetic evaluation of type traits in term
of SGBV including overall type traits, udder

composition and feet and legs composition.
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wanantinenuglauunselnealaadlnildal
nsneageulIANaNugNTSUAS

15A Bovine Leukocyte Adhesion Deficiency
(BLAD) Wulsamaiusnssuiiinaindudes CD18
wilalalulena (homozygous) vnldulsaunnses
piiAuiy warvemNaNyseliug wululauuany
fulaaalon wasinagene dausergtes 1-2 Weu
wilauufifidudos wuuiewmelsleia (heterozygous)
wfiomsUniuasusfiunsBudost Ulugdaus
filenendonloadla

Complex vertebral malformation (CVM)
Hunguenmsvedlsamariugnssuindlulaaneug
Toadlad Faaznevausssegnladanalviianuasi
AnUnAvessanersenIsmawsnia lukaaInnis
Annaneuguasdy SLC35A3
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In addition Tropical Holstein proven sire

also testing the genetic disease following.

Bovine Leukocyte Adhesion Deficiency
(BLAD) is a specific Holstein autosomal recessive
genetic disorder characterized by immune
deficiency, recurrent infections and infertility
resulting in death of homozygous animals at
the early age (1-2 months). Heterozygous cows
and bulls are clinically normal but they have
a chance of producing homozygous calves

affected by the disease.

Complex vertebral malformation (CVM) is
a lethal hereditary syndrome found in Holstein
cattle. CVM is responsible for malformed calves
that are either spontaneously aborted or die
shortly after birth. It is caused by a missense
mutation in the SLC35A3 gene.



SEAa:1080

wowuslnuunsoUnoaloaalau
AWIUNMSWaDU
Tropical Holstein
Proven Sire
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ANIMAL ID

s QI3TH345
KUNYIAY 93TH345

Wug (Breed) 96.875%HF

Juiina 17 fguneu 2551

(Birth Date) 17 June 2008

undenulla 1911001723 g5uns Tiaeuly

(Birth Place) 1911001723 Surin Bualombai

ﬁagj 74 31.9 o MupsEde B.UINMAN
ATPYT

(Address) 74 M.9 Tumbon Nong Yang Suea,

Muak Lek District, Saraburi Province

wusUs:3a (Pedigree)

y38LaYNe (Sire ID) 29HO11091 anunu:NIsiKwawaauluy

AeLaIL (Dam ID) MC450911 (Milk Production Traits)
2-09 2x 305d 6,711M 234F 3.46%F 207P 3.10%P 11.929%TS 1.12FP - —
4-03 2x 305d 7,451M 254F 3.55%F 230P 3.17%P 12.129%TS 1.12FP &nweuz (Traits) GEBV ATANALUUYY
5-11 2x 305d 6,330M 193F 3.02%F 176P 2.85%P 11.219%TS 1.06FP (Accuracy)

5 ] o
MUN8LaYAN (MGS D) 73HO1745 YIUUFIUN 305 U (NN.) 521.62 0.92
vineauene (MGD ID)  MC420949 (SUSRIILIS elL)
4-08 2x 305d 5,589M 220F 3.95%F 162P 3.05%P 12.71%TS 1.29FP Tusfusaud 305 Ju (hn.) 13.34 0.90
7-04 2x 305d 5,485M 286F 3.46%F 236P 3.18%P 12.06%TS 1.09FP (305-D Fat Yields; kg)

TUsAusaudl 305 Ju (nn)  15.75 0.93
(305-D Protein Yields; kg)

wWosifudlutu (%) -0.05 0.83
(Fat Percentage; %)

WosiHudlusiu (%) 0.00 0.89
(Protein Percentage; %)
wWosudvesudsluu %)  -0.03 0.88
(Total Solid Percentage; %)
dadruludiunelusiu -0.06 0.92
Fat Protein Ratio

d1uaugnan? (Daugthers) 46
d1uaurs (Herds) 35
ﬁi’wmusﬁ'aaﬂamawﬁmﬁmwiaqﬂmwiaéh 7

(Number of Test Day Records per Daugther)

ANUNU:ADAUYSTIWUS (Fertility Traits)

dnweaue (Traits) GEgy ARG
(Accuracy)
o1gidlonasngnasausn (Few)  0.70 0.48

(Age at First Calving; Month)




SIRE ID 93TH345

Daughter
ID

KIUIYIRYIFNAND 30540853

Wug (Breed)
WHSINILLA
(Birth Place)

=b.
©
e,

(Address)

94.5312%HF

3002000777 @vNIRINISNYATALLITEY
3002000777 Khumjareon Agricultural

Cooperatives

100 1.14 n.A5U3lH 0.ATUS
2.UATTIVAN

100 M.14 Tumbon Khonburi Tai,
Khon Buri District,

Nakhon Ratchasima Province

2-02 2x 305d 5,595M 218F 3.67%F 220P 3.71%P 12.95%TS 0.99FP
3-02 2x 305d 5,998M 264F 3.53%F 277P 3.70%P 12.70%TS 0.95FP

dininalulad@inwnisniauadnd nsnuaan

Wug (Breed) 94.5312%HF

WHa9INILLA
(Birth Place)

=p.
©
e,

(Address)

3002000777 @nNIRINISNYATALLITEY
3002000777 Khumjareon Agricultural

Cooperatives

100 1.14 »1.A5U3LH 0.A5Y3
2.UATTIVAN

100 M.14 Tumbon Khonburi Tai,
Khon Buri District,

Nakhon Ratchasima Province

2-10 2x 305d 6,619M 279F 3.33%F 289P 3.45%P 12.38%TS 0.97FP
3-11 2x 305d 6,655M 262F 4.08%F 223P 3.48%P 12.88%TS 1.17FP

Daughter
ID
30540865
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ANIMAL ID
s e Q3TH347
KUNYIAY 93TH347

Wug (Breed) 90.57815%HF

Juifin 27 WgeRAneY 2551

(Birth Date) 27 November 2008

wdsAnia 7106000057 @5Wa WINUIN

(Birth Place) 7106000057 Surapol Promma

flog 127 1.9 9.39f87 9.911139 2.01YINYT
(Address) 127 M.9 Tumbon Wangsala,

Thamuang District,

Kanchanaburi Province

wusUs:3G (Pedigree)

ungLaaIne (Sire ID) 29HO10792 anUNUMSTHUAGAOLUL

(Milk Production Traits)

UYLV (Dam D) 71460968
2-03 2x 305d 5,102M 189F 3.77%F 197P 3.83%P 12.55%TS 0.98FP o . ANAN LU
anwag (Traits) GEBV

3-03 2x 305d 3,662M 148F 4.13%F 120P 3.40%P 12.31%TS 1.21FP (Accuracy)

4-03 2x 305d 2,962M 496F 4.009F 442P 3.57%P 12.60%TS 1.12FP s . »

5-01 2x 305d 5,076M 196F 3.57%F 193P 3.52%P 12.16%TS 1.01FP WYIUUFIUN 305 U (NN.) 513.16 0.95
(305-D Milk Yields; kg)

1U18LaUAN (MGS D) C-4005 . 4 .
lugiusaud 305 Tu (An.) 18.74 0.94

wueLave1eg (MGD ID) 71440899

(305-D Fat Yields; kg)
4-03 2x 305d 5,183M 202F 3.829%F 160P 3.12%P 12.08%TS 1.22FP

TUsAusaudl 305 Ju (hn)  10.32 0.96
(305-D Protein Yields; kg)

wWosdudlutiu (%) 0.05 0.89
(Fat Percentage; %)

Wosldunlusiu (%) -0.08 0.93
(Protein Percentage; %)
WosWudvosudsluun (%)  -0.12 0.93
(Total Solid Percentage; %)
dnaulatusiolusiu 0.01 0.95
Fat Protein Ratio

F1uaugna (Daugthers) 85
F1uaugs (Herds) 71
f{]"]mwﬂ’aagawawﬁmﬁmmﬁagmamﬁaﬁa 7

(Number of Test Day Records per Daugther)

ANUNU:ADAUYSTIWUS (Fertility Traits)

Snwaue (Traits) GEy ANANLAILEN
(Accuracy)
o1giilonaengnAsausn (Few) -0.89 0.58

(Age at First Calving; Month)
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SIRE ID 93TH347

Daughter
ID
133002ND
00015

KUNYIAIANAID 133002ND00015

KIUIYIAYIZNAND 30551043

Wug (Breed) 93.9453%HF Wug (Breed) 91.1133%HF
undenulla 3002000126 e LUeANa1N uviasilin 3002000777 @nNIAINISINYATANLITEY
(Birth Place) 3002000126 Chuay Biadklang (Birth Place) 3002000777 Khumjareon Agricultural
flog 9 1.9 MAZUUNUIY B.ATYS Cooperatives
2.UATINVEN flog 100 1.14 »1.A5U3L6 0.A5Y3
(Address) 9 M.9 Tumbon Ta bang Ban, UATIIVELN
Khonburi District, (Address) 100 M.14 Tumbon Khonburi Tai,
Nakhon Ratchasima Province Khon Buri District,
Nakhon Ratchasima Province
2-05 2x 305d 6,190M 195F 3.45%F 167P 2.96%P 11.68%TS 1.17FP 3-00 2x 305d 7,228M 253F 4.05%F 210P 3.37%P 12.65%TS 1.20FP

Daughter
ID
30551043
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ANIMAL ID
s meredne 8QTH35 4
KUNYUIAY 89TH351

Wug (Breed) 92.1875%HF

IHE 26 fiugneu 2551
(Birth Date) 26 September 2008

wiageAwia 3002000119 Usena seduiiey
(Birth Place) 3002000119 Prapat Thongsanthear

ﬁagj 77 4.4 AATUUNUIY B.ATYS
UATTVEUN
(Address) 77 M.4 Tumbon Tabakban,

= .-U == N Khon Buri District,

UJUS' 5220 (Pedlgree) Nakhon Ratchasima Province
nueLaINe (Sire ID) 87TH248 - - —
el Oem D) 30471570 | asnvrumsteacAotuy

2-02 2x 305d 6,507M 227F 3.64%F 219P 3.39%P 12.84%TS 1.07FP (N\ilk Production TI’OH‘S)
3:06 2x 305d 6,810M 386F 4.06%F 301P 3.179%P 12.899%TS 1.28FP 5 . AATAtiuEn
4-05 2x 305d 6,4462M 297F 3.629%F 258P 3.14%P 12.44%TS 1.15FP anway (Traits) GEBV
(Accuracy)
pisiavAll(IeiD) FIORE thuusid 305 Su (hn) 30585  0.92
elave1e (MGD ID) 30451239 (305-D Milk Yields; kg)
1-11 2x 305d 3,122M 290F 4.08%F 224P 3.15%P 12.38%TS 1.30FP gt + .
2-10 2x 305d 4,703M 203F 4.329%F 162P 3.45%P 13.45%TS 1.25FP VLU 305 1 (1N, 7.26 0.91
3-11 2x 305d 5,415M 218F 3.55%F 217P 3.53%P 12.78%TS 1.01FP (305-D Fat Yields; kg)
TUsAUsINN 305 Ju (nn.) 8.06 0.93
(305-D Protein Yields; kg)
wWasbuslusiu (%) -0.08 0.84
(Fat Percentage; %)
Wasurlusau (%) -0.01 0.90
(Protein Percentage; %)
wWoasWudveaudaluuu (%)  -0.01 0.89
(Total Solid Percentage; %)
dodrulvsiudalusiu -0.06 0.92
Fat Protein Ratio
d1uugna (Daugthers) 42
d1uaugls (Herds) 36
Fnudeyanananiiuusagnanises 7

(Number of Test Day Records per Daugther)

ANUIU:ADWAUYSTIWUS (Fertility Traits)

anwaue (Traits) Gegy AR
(Accuracy)
ogilenaongnAsIusn (Fiow) -0.63 0.49

(Age at First Calving; Month)




SIRE ID 89TH351
—

Daughter
ID
131607ND
00009

KUNYIAIANAID 131607ND00009

Wug (Breed) 89.8438%HF

wndsdudin - 1607000106 Uselowd iBoiiteriug
(Birth Place) 1607000106 Prayod Euea-fueaphan

g 28 4. 7 9. U 8.v1vae 2.any3

(Address) 28 M.7 Tumbon Sab Champa,

Tha Luang District, Lop Buri Province

2-01 2x 305d 5,642M 262F 4.59%F 192P 3.36%P 13.38%TS 1.37FP

o

dininalulad@inwnisniauadnd nsnuaan

KUNYIAYIANATD 111912ND02219

Wug (Breed) 86.71875%HF

WAl 1912000302 WeHa ANATY

(Birth Place) 1912000302 Mr.Pol KamPeera

flog 38 11.10 7. 392129 .79329 24393

(Address) 38 M.10 Tumbon Wang Muang,
Wang Muang District,

Saraburi Province

2-02 2x 305d 5,021M 212F 4.21%F 155P 3.08%P 12.84%TS 1.37FP
3-08 2x 305d 6,335M 352F 4.87%F 227P 3.14%P 13.28%TS 1.55FP

Daughter
ID
111912ND
02219

37
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§ It ANIMAL ID
SOTH343-ET

KIUNYIAY 90TH343-ET

Wug (Breed) 90.625%HF

Juia 17 funey 2551
(Birth Date) 17 March 2008

undsiula 3002000777 @nnsainSiNuATANIAI

o

(Birth Place) 3002000777 Khumjareon Agricultural

Cooperatives
flog 100 1.14 »1.A5Y3L6 0.A5Y3
TUSUS:S3 (Pedi LUATIVEUN
lUUS‘ S0 ( e Igree) (Address) 100 M.14 Tumbon Khonburi Tai,
nuneaune (Sire ID) 11HO6008 Khon Buri District,

WneLausl (Dam ID) 20450103 NENTon RS PIEinee

2-01 2x 305d 3,596M 137F 3.81%F 104P 2.90%P 12.40%TS 1.31FP - - —_ 3
AnunU:NISIKWAWAOUNUU

3-01 2x 305d 5,224M 199F 3.81%F 152P 2.91%P 12.19%TS 1.31FP X X N
(Milk Production Traits)

ANANULLUEN
(Accuracy)

4-00 2x 305d 5,896M 246F 4.18%F 193P 3.27%P 12.93%TS 1.28FP

wnewaun (MGS D) 157HF anwauz (Traits) GEBV
“uNELaYe1Y (MGD ID) 27431442

Yruuswd 305 Yu (hn) 30342 097
(305-D Milk Yields; kg)

losfusaadl 305 Yu (hn)  15.29 0.96
(305-D Fat Yields; kg)

TUsfusawd 305 fu (n)  7.10 0.97
(305-D Protein Yields; kg)

wWosiludlutu (%) 0.14 0.93
(Fat Percentage; %)

Wosidudlusau (%) -0.02 0.96
(Protein Percentage; %)
wWosWudvesudsluuy (%)  0.10 0.95
(Total Solid Percentage; %)
dodrulutiunelusiu -0.01 0.97
Fat Protein Ratio

F1uugnan (Daugthers) 133
Fruaugs (Herds) 83
ﬁﬂmu*ﬂ’agawawaﬂﬁnumﬁaqﬂamﬁaﬁa 8

(Number of Test Day Records per Daugther)

ANUNU:ADAUYSTIWUS (Fertility Traits)

fnwaue (Traits) Gy ANAINLAILEN
(Accuracy)
o1gidlonaengnasausn (Few)  1.23 0.65

(Age at First Calving; Month)




o

dininalulad@inwnisniauadnd nsnuaan

SIRE ID 90TH343-ET
—

Daughter
ID
123002ND
00059

KUNYIAIANAID 123002ND00059 KUNYIAIANAID 134001ND02377

Wug (Breed) 82.8125%HF Wug (Breed) 88.2812%HF

undsiulia 3002000217 AXUA WHInze undsinia 4001001356 BganIsy

(Birth Place) 3002000217 Komsan Pangtakoo (Birth Place) 4001001356 Chayut Farm

flog 45 3.9 9.ATUUNUY 8.ATY3 flog 56 11.15 p.UAD B.19svauLAY
2.UATTIVAN 2. UDUKAY

(Address) 45 M.9 Tumbon Ta bang Ban, (Address) 56 M.15 Tumbon Ban Kho,
Khonburi District, Muang Khon kaen District,
Nakhon Ratchasima Province Khon Kaen Province

302 2x 305d 6,503M 204F 2.89%F 223P 3.16%P 11.56%TS 0.91FP 205 2x 305d 5,857M 166F 3.37%F 149P 3.03%P 11.729TS 1.11FP
|

Daughter
ID
134001ND
02377

39
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ANIMAL ID
s ez QOTH335

KIUNYUIAY 90TH335

W3 (Breed) 90.625%HF

JuLnn 18 Augngy 2550
(Birth Date) 18 September 2007

wganiin - 5021000315 1iid lagnees
(Birth Place) 5021000315 Manat Chaiyayong

ﬁagj 135 4.9 m.ﬁ%m@u 'Eli‘ljﬂﬂi']ﬂ'ﬁ
9.\ T glnd

(Address) 135 M.9 Tumbon Si Dong Yen,
Chai Prakan District,

U‘]US:LJS::‘)-G (Pedigree) Chiang Mai Province

wueLavne (Sire ID) 29H010340 - N — =
Anunu:NISIKWAawAaQUIUY
50441688

U@L (Dam ID)

205 2x 305d 5,842M 183F 3.13%F 179P 3.07%P 11.79%TS 1.02FP (Milk Production Traits)
304 2x 305d 6,816M 258F 3.78%F 213P 3.13%P 12.13%TS 1.21FP S s (Traits) - AALLuEA
5.00 2x 305d 5,771M 193F 3.35%F 193P 3.35%P 11.31%TS 1.00FP anwadz (Traits

(Accuracy)

6-01 2x 305d 5,939M 189F 3.18%F 188P 3.16%P 11.59%TS 1.01FP

YN 305 u (hn.) 202.23 0.93

neLavR1 (MGS ID) 71HO1303 (305-D Milk Yields; kg)
Z?sqiflilzz(x??s:zlz%F 1413P526.922%P 11.63%TS 1.17FP i‘Uﬂ‘lﬁ’mﬁ 305 Yu (M) 02 B2
9-11 2x 305d 5,697M 186F 3.27%F 193P 3.39%P 12.00%TS 0.96FP (305_D FatlYieldS; kg)
TUsAUsTWN 305 U (An.) 7.36 0.94
(305-D Protein Yields; kg)
wWasi@uslutu (%) -0.10 0.85
(Fat Percentage; %)
wWasidudlusiu (%) 0.04 0.906
(Protein Percentage; %)
wWesWudveaudaluuy (%)  -0.07 0.90
(Total Solid Percentage; %)
dadulvsiudelushiu -0.11 0.93
Fat Protein Ratio
d1uugna1 (Daugthers) 54
31uugls (Herds) a2
ﬁwuauﬁagamawﬁmﬁmmagﬂanﬁaﬁa 7

(Number of Test Day Records per Daugther)

ANUNU:ADAUYSTIWUS (Fertility Traits)

fnwaue (Traits) Gy ANAINLAILEN
(Accuracy)
o1giilonaengnasausn (Few) -0.03 0.50

(Age at First Calving; Month)




drinnaluladinnnisniauadnd nsuudadnd 41

SIRE ID 90TH335
—

Daughter
ID
133608SND
00657

KUNYIAIANATD 133609ND00657 KUNYIAIANAID 114001ND0O0134

Wug (Breed) 92.1875%HF Wug (Breed) 85.9375%HF
wiraenla 3609000728 UWAIS 29uAS wiAaenLla 4001004524 uisAnIFu
(Birth Place) 3609000728 Naphat Wongsri (Birth Place) 4001004524 Naras Farm
flog 333 31.5 f.9MB81037 0.mnada 2. 50dl flog 344/20 31.15 9.0UfR B.AiledvBUL
(Address) 333 M.5 Tumbon Huai Yai Chio, 2. UDUKAY
Thep Sathit Distict, (Address) 344/20 M.15 Tumbon Ban Kho,
Chaiyaphum Province Muang Khon kaen District,

Khon Kaen Province

2-00 2x 305d 5,637M 236F 3.36%F 242P 3.45%P 11.56%TS 0.98FP
3-00 2x 305d 5,374M 177F 2.69%F 131P 2.89%P 10.35%TS 0.58FP 3-00 2x 305d 6,378M 205F 3.51%F 195P 3.33%P 11.61%TS 1.05FP

Daughter
ID
114001ND
00134
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ANIMAL ID

® Tested free of BLAD
® Tested free of CVM

KUNYUIAY 89TH333

Wug (Breed) 87.50%HF

i 12 W PRIN8Y 2550
(Birth Date) 12 November 2007

undaiuiln - 3015001377 uds ehugaiy
(Birth Place) 3015001377 Taem Phasungnoen

ﬁagj 81/2 .18 M.UANAS19NULDIRLE
2.9118 2. UATIIVAUN

o e e . (Address)  81/2 M.18 Tumbon Nikhom Sang
LUUS‘USLDO (Pedlgree) Ton-eng Phimai, Phimai District,

NuU8LavNe (Sire ID) 178HF Nakhon Ratchasima Province

UUNELAIL (Dam ID) 30450084 - N — =
ﬁﬂUﬂJ:ﬂ'\STHOJﬂ&JﬂC]U']UU

2-03 2x 305d 7,062M 261F 3.70%F 214P 3.03%P 11.69%TS 1.22FP . . .
(Milk Production Traits)

MUeavR (MGS ID) 130HF ; G
GEBV ATATNLUUEY

yanelavens (MGD ID) 30432043 B (i) (Accuracy)
4-01 2x 305d 7,231M 247F 3.41%F 238P 3.29%P 11.48%TS 1.04FP > -
YIUNTINT 305 Tu (An.) 188.06 0.96

(305-D Milk Yields; kg)

Tasfusaudi 305 Su (nn.) 7.37 0.96
(305-D Fat Yields; kg)

TUshusawd 305 fu (n) 344 0.97
(305-D Protein Yields; kg)

wWosiludlutu (%) 0.06 0.92
(Fat Percentage; %)

WosHuRlusiu (%) 0.00 0.95
(Protein Percentage; %)
wWosWudvesudsluun (%)  0.12 0.95
(Total Solid Percentage; %)
doduludunelusiu -0.01 0.97
Fat Protein Ratio

F1urugnan (Daugthers) 124
d1uaugs (Herds) 85
ﬁ‘]’ﬂmu‘ﬁagamaNamﬁwumﬁaqﬂmmaﬁa 7

(Number of Test Day Records per Daugther)

ANUNU:ADAUYSTIWUS (Fertility Traits)

anweuz (Traits) GEgy ANAMLAILEN
(Accuracy)
ogilenaongnAsiusn (Flew) 045 0.64

(Age at First Calving; Month)




dininalulad@rinwnisndauadnd nsnuadnd 43

SIRE ID 89TH333

Daughter
ID
40540261

KINYIAIANAND 40540261 KUNYIAIANAID 134001NDO1324

Wug (Breed) 91.4065%HF Wug (Breed) 88.2815%HF

uviasiln 4001001346 awnviisy uviasiln - 4001003339 ngugnsy

(Birth Place) 4001001346 Sumat Farm (Birth Place) 4001003339 Harit Farm

17'ia§j 161 1.5 a.UUAD ©.1BIUBULNY ﬁagi 248 1.7 A UUAD ©.1UDIUBULAY
2. YDULAY 2. UDUKAY

(Address) 161 M.5 Tumbon Ban Kho, (Address) 248 M.7 Tumbon Ban Kho,
Muang Khon kaen District, Muang Khon kaen District,
Khon Kaen Province Khon Kaen Province

2-06 2x 305d 5,721M 199F 3.41%F 182P 3.10%P 11.90%TS 1.10FP
2-11 2x 305d 5,132M 219F 3.29%F 224P 3.36%P 12.09%TS 0.98FP 3-07 2x 305d 4,080M 156F 3.45%F 139P 3.06%P 11.90%TS 1.13FP

Daughter
ID
134001ND
01324
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§ [t on ANIMAL ID
TH356 (ALEX

Wug (Breed) 87.50%HF

JUAn 18 @A 2552
(Birth Date) 18 August 2009

ungenlia - 3002000777 @nNIAINITNEATANESEY
(Birth Place) 3002000777
Khumjareon Agricultural Cooperatives

flog 100 1.14 »1.A5Y3LH 0.A5Y3
2. UATTIVALN
(Address) 100 M.14 Tumbon Khonburi Tai,
wusUs:3a (Pedigree) Khon Buri District,

Nakhon Ratchasima Province

wUNLLEUND (Sire ID) 87TH248
ALy (Dam D) 19451431 AnunU:NISTKwawAOUNUY
2-00 2x 305d 4,438M 162F 3.79%F 124P 3.04%P 12.64%TS 1.25FP (Milk Production Traits)
3-07 2x 305d 5,321M 195F 3.67%F 155P 2.92%P 12.17%TS 1.26FP Fi']ﬂ’}"]&ll,l,ﬂjuﬁi’]
4-07 2x 305d 6,394M 254F 4.07%F 204P 3.28%P 12.94%TS 1.24FP dnwauz (Traits) GEBV
(Accuracy)
6-11 2x 305d 6,149M 283F 3.85%F 188P 3.20%P 12.55%TS 1.20FP 5 -
UUNTINA 305 TU (AN.) 187.19 0.89
wneiauan (MGS (D) - (305-D Milk Yields; kg)
wneavee (MGD D) - laffusandi 305 Yu (hn)  -11.17 0.87
(305-D Fat Yields; kg)
TWsfiusaud 305 5u (n) 363 0.90
(305-D Protein Yields; kg)
wWoasibudlusiu (%) -0.28 0.79
(Fat Percentage; %)
Wasbudlusau (%) -0.07 0.86
(Protein Percentage; %)
WoaswWusveaudaluuy (%)  -0.48 0.85
(Total Solid Percentage; %)
dodrulvsiunalusiu -0.10 0.89
Fat Protein Ratio
F1uugnan (Daugthers) 30
d1uaugs (Herds) 25
Fnudeyanananiuusiagnanisies 7

(Number of Test Day Records per Daugther)

ANUNU:ADAUYSTIWUS (Fertility Traits)

anweuz (Traits) GEgy ANAMLAILEN
(Accuracy)
magt,ﬁaﬂaamgﬂﬂi”mﬁﬂ (Wow) -0.89 0.42

(Age at First Calving; Month)




o ¢

dininaluladrinnnisuaauadnd nsuuaan?

SIRE ID TH356 [ALEX)
|

Daughter
ID
105014ND
04242

KUNYIAYIANAND 105014ND04242

KIUYIRYIANAND 30561107

Wug (Breed) 87.5%HF Wug (Breed) 89.0625%HF
undenulla 5014001029 gvsun Humn uviasilin - 3002000777 @nnIAINISNYATANLITEY
(Birth Place) 5014001029 Yutthana Nanta (Birth Place) 3002000777 Khumjareon Agricultural
flog 132 1.2 a.uslueln 0.dunsng Cooperatives

.ol fiog 100 .14 0.ATYSLH 0.A5U3
(Address) 133 M.2 Tumbon Mea Faek, . UATINVHU

San Sai District, Chiang Mai Province (Address) 100 M.14 Tumbon Khonburi Tai,

Khon Buri District,

Nakhon Ratchasima Province
2-02 2x 305d 4,514M 135F 3.06%F 137P 3.10%P 11.49%TS 0.99FP

3-01 2x 305d 5,209M 120F 3.32%F 104P 2.87%P 11.71%TS 1.16FP 2-03 2x 305d 6,555M 254F 3.27%F 261P 3.36%P 12.00%TS 0.97FP

Daughter
ID
30561107

45
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ANIMAL ID
® Tested free of CVM

KIUNYIAY TH358 (ANTONY)

W3 (Breed) 90.625%HF

JULAA 19 Wweu 2553
(Birth Date) 19 April 2010

uviasilin - 3002000777 anNIRINTSINUASANASEY
(Birth Place) 3002000777 Khumjareon Agricultural
Cooperatives

D)

a2,

100 31.14 .A3YSlH 0.A5Y3
2. UATIVEUN

(Address) 100 M.14 Tumbon Khonburi Tai,
u?usfds:a“ﬁ (Pedigree) Khon Buri District,

Nakhon Ratchasima Province

AUNLLEUNe (Sire ID) 87TH269
yueLavuy (Dam ID) 30254544 AnunU:NISIKWAWAOUNUU
3-02 2x 305d 4,650M 156F 3.40%F 128P 2.76%P 11.89%TS 1.23FP (Milk Production Traits)
4-02 2x 305d 4,998M 200F 3.46%F 165P 2.85%P 11.81%TS 1.21FP . T o
5-02 2x 305d 6,271M 247F 3.95%F 193P 3.08%P 12.51%TS 1.28FP anwau (Traits) GEBV ATAIIALAUEN
(Accuracy)
6-03 2x 305d 6,117M 213F 3.65%F 184P 3.03%P 12.08%TS 1.20FP = .
UUNTIUA 305 U (hn.) 156.26 0.91
HETRESIAT (HIGE [12) ) (305-D Milk Yields; kg)
vineavee (MGD D) - - Tastusauit 305 u (hn) 0.71 0.89
(305-D Fat Yields; kg)
TWsfiusaud 305 Ju (hn) 559 0.91
(305-D Protein Yields; kg)
wWoasiwudlusiu (%) -0.15 0.81
(Fat Percentage; %)
Wasibudlusau (%) 0.03 0.87
(Protein Percentage; %)
wWoaswWudveauwdaluuy (%)  -0.01 0.87
(Total Solid Percentage; %)
dodrulvsiunalusiu -0.08 0.91
Fat Protein Ratio
d1uaugna (Daugthers) 34
Fruaugs (Herds) 32
Tudeyanananiuusiegnansies 7

(Number of Test Day Records per Daugther)

ANUNUADWALYSTUWUS (Fertility Traits)

Snwaue (Traits) Gy A1ANLAILEN
(Accuracy)
o1gidlonaengnasausn (Few) 0.17 0.45

(Age at First Calving; Month)




dininalulad@inwnisniauadnd nsnuaan

SIRE ID TH358 [ANTONY)

Daughter
ID
125021ND
09428

KUNYIAIANAND 125021ND09428

Wug (Breed) 91.40625%HF

uviaailn 5021000741 weRuSANA i3s3y
(Birth Place) 5021000741 Mr. Pansak Taotam
flog 472 1.1 n.Asnadu o lvgusnig
RGN VY
(Address) 472 M.1 Tumbon Si Dong Yen,
Chai Pakan District,
Chiang Mai Province

2-02 2x 305d 4,806M 230F 3.60%F 200P 3.13%P 12.27%TS 1.15FP

KUNYIAIANAID 123002ND00088

W3 (Breed) 87.5%HF

unadenulla 3002000116 Us16in yaduiiies
(Birth Place) 3002000116 Pranet Moonsanthear

]
=

/b 197 1.6 A.AZUUNUIY B.ATYT

2.UATIIYAN

(Address) 197 M.6 Tumbon Ta bang Ban,
Khonburi District,

Nakhon Ratchasima Province

ee.

2-08 2x 305d 4,902M 189F 3.05%F 213P 3.43%P 11.88%TS 0.89FP

Daughter
ID
123002ND
00088
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§ [t on ANIMAL ID
TH355 (ALAMO

KIUNYIAY TH355 (ALAMO)

Wug (Breed) 84.375%HF

Juifin 7 fanAx 2552
(Birth Date) 7 Octorber 2009

undenulla - 3002000777 a@nnIaiNINEASANERTEY
(Birth Place) 3002000777 Khumjareon Agricultural
Cooperatives
o 100 .14 0.ASYSHH 0.A5U3
2UATIIVELN
(Address) 100 M.14 Tumbon Khonburi Tai,
Khon Buri District,
Nakhon Ratchasima Province

ee.

wusUs:3a (Pedigree)

UELaINe (Sire ID) 87TH248 -
mneiowsl Oam D) 19450707
2-02 2x 305d 5,668M 193F 3.50%F 160P 3.02%P 12.27%TS 1.16FP (Milk Production Traits)
3-11 2x 305d 5,991M 316F 3.49%F 264P 2.92%P 11.99%TS 1.20FP Q Faren
4-11 2x 305d 7,266M 273F 3.79%F 239P 3.46%P 12.82%TS 1.10FP é’ﬂwmz (TraitS) GEBV ?;fs:::tt;‘lﬂq
7-05 2x 305d 8,403M 261F 3.25%F 250P 3.17%P 11.89%TS 1.03FP v o o
UIUUTIUN 305 U (nA.) 151.41 0.91
BuLeInI (MGS ID) 9148 (305-D Milk Yields; kg)
ugLave1e (MGD ID) = lusfusaudi 305 Su (nn.) -9.30 0.89
(305-D Fat Yields; kg)
TUsAusad 305 fu (hn) 4.9 0.92
(305-D Protein Yields; kg)
wWosiludlutu (%) -0.25 0.82
(Fat Percentage; %)
WosiHuAlusiu (%) -0.16 0.887
(Protein Percentage; %)
wWosWudvesudsluuy (%)  -0.46 0.87
(Total Solid Percentage; %)
dadulutiunelusiu -0.07 0.91
Fat Protein Ratio
d1uaugna (Daugthers) 34
Fruaugs (Herds) 29
ﬁﬂmu*ﬂ’agawawaﬂﬁnumﬁaqﬂamﬁaﬁa 8

(Number of Test Day Records per Daugther)

ANUNUADWALYSTUWUS (Fertility Traits)

dnwaz (Traits) Gy AAYIAILAILEN
(Accuracy)
918\ilaAaRARNATININ (WiBw)  -1.4 0.46

(Age at First Calving; Month)




o o ¢

dininaluladrinnnisuaauadnd nsuuaan?

SIRE ID TH355 (ALAMO)
|

Daughter
ID
113021ND
11812

Wug (Breed) 87.5%HF Wug (Breed) 82.8125%HF
waenula 3021000816 virild waslass wiaaeanla 3021002058 d11ad lnswava
(Birth Place) 3021000816 Tussanee Sangsoton (Birth Place) 3021002058 Sangwan Triprom
ﬁagj 248 1.1 9. MUBREAIMINY 8.UMNYDI ﬁag;' 24/1 1.10 9.MUBIEAMIE 9.UINYD
2.UATTIVAN 2.UATIIVAN
(Address) 248 M.1 Tumbon Nong Sarai, (Address)  24/1 M.10 Tumbon Nong Sarai,
Pak Chong District, Pak Chong District,
Nakhon Ratchasima Province Nakhon Ratchasima Province
2-06 2x 305d 6,087M 279F 3.569%F 241P 3.08%P 12.39%TS 1.16FP 2-03 2x 305d 4,343M 149F 2.699%F 178P 3.13%P 11.479%TS 0.86FP
|
Daughter
ID
113021ND

18892
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ANIMAL ID
® Tested free of CVM

KIUNYIAY TH354 (ANDY)

Wug (Breed) 85.9375%HF

i 9 NUATWUS 2553

(Birth Date) 9 February 2010

unasAilia - 1607000145 @edus ATaIULAD
(Birth Place) 1607000145 Saisamorn Srisuankeaw

fiog 92 31.3 AL B.MMAN aNYT
(Address) 92 M.3 Tumbon Hualum,
Thaluang District, Lop Buri Province

DUSUs:3G (Pediigree)

(Milk Production Traits)

nuneLavNe (Sire ID) 175HF 3 A
vangiavusl (Dam D) 16470635 GirEEs (i) i (Accuracy)
2-07 2x 305d 6,316M 211F 3.34%F 182P 2.95%P 11.42%TS 1.13FP P o o
UIUUTIUN 305 U (nA.) 138.88 0.86
U181 (MGS ID) 87TH248 (305-D Milk Yields; ke)
mngaveny (MGD D) 16401360 lusfusaud 305 Su (n.) -1.56 0.83
(305-D Fat Yields; kg)
TUsAusud 305 Yu(n)  -0.60 0.87
(305-D Protein Yields; kg)
wWosiludlutu (%) -0.10 0.74
(Fat Percentage; %)
WosiHuAlusiu (%) -0.07 0.82
(Protein Percentage; %)
wWosudvesudsluu (%)  -0.23 0.81
(Total Solid Percentage; %)
dnauladuselusau -0.03 0.86
Fat Protein Ratio
d1uaugnan? (Daugthers) 20
Fruaugs (Herds) 20
ﬁi"lmwil’a:ﬂamawﬁmﬁnumﬁaqﬂamﬁaﬁa 7

(Number of Test Day Records per Daugther)

ANUNUADWANYSTUWUS (Fertility Traits)

dnweue (Traits) GEy ANANLAILEN
(Accuracy)
ogiilonaengnasausn (Few) -1.44 0.35

(Age at First Calving; Month)




dininalulad@inwnisniauadnd nsnuaan

SIRE ID TH354 [ANDY)

Daughter
ID
50553474

KIUNYIRYIANAND 50553474 KIUNYIRYANAND 50553435

Wug (Breed) 87.8906%HF

uviasiln 5023000491 51Hiums aassaih
(Birth Place) 5023000491 Thanin Suwannam

flog 87/1 1.6 n.opuWille 0.usloBU
2. TFeelm
(Address)  7/1 M.6 Tumbon On Nuea,

Mae On District, Chiang Mai Province

2-03 2x 305d 5,078M 198F 3.88%F 151P 2.96%P 12.25%TS 1.31FP

Wug (Breed) 85.1562%HF

ungenulla 5023000769 #iseu 58wl
(Birth Place) 5023000769 Piroon Thi-In-To

]
I ]

Viag 36/2 1.2 n.eouwile 8.uloay
2. Wealny
(Address)  36/2 M.2 Tumbon On Nuea,

Mae On District, Chiang Mai Province

2-03 2x 305d 5,970M 178F 3.22%F 170P 3.07%P 12.22%TS 1.05FP

Daughter
ID
50553435

51
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§ [t on ANIMAL ID
TH361 (ARM

KIUNYIAY TH361 (ARM)

Wug (Breed) 95.3125%HF

JuLnn 24 fugngu 2552
(Birth Date) 24 September 2009

undenulla 7106000003 g5nay e sUsvan
(Birth Place) 7106000003 Surapong Pienprasop

=

nog 30 4.3 7.39YUNY B.Y11339 .NYIUYT
(Address) 30 M.3 Tumbon Wang Khanai,

Tha Muang District,

Kanchanaburi Province

wusUs:3a (Pedigree) - . %
- AnunU:NISIKuAWAOUNUU

MUELEaIND (Sire ID) 1HO2639 (Milk Production Traits)
Z?quf(:?j:l’i,o(g;r?ﬁi?iﬁl%F 2217131;56822712.64%TS 1.06FP anuauz (Traits) GEBV ?2?2::3;‘!8'1
3-07 2x 305d 4,034M 256F 3.58%F 237P 3.31%P 11.37%TS 1.08FP = .
4-07 2x 305d 7,845M 319F 4.03%F 242P 3.13%P 12.53%TS 1.29FP YIULTINT 305 T (AA.) 131.80 0.88
5-08 2x 305d 6,044M 284F 3.45%F 272P 3.30%P 12.20%TS 1.05FP (305-D MILk Yields; kg)
MELEIA1 (MGS ID) 107HF lasfusaud 305 Ju (hn.) -5.18 0.85
nuneavene (MGD ID) 71390282 (305-D FatlYieldS; ke)
TUsAuTIN 305 Fu (nn.) 6.20 0.88
(305-D Protein Yields; kg)
wWosiualuu (%) -0.13 0.75
(Fat Percentage; %)
WosiHudlusiu (%) 0.04 0.83
(Protein Percentage; %)
wWosiurvesdsluun (%)  -0.23 0.82
(Total Solid Percentage; %)
dnaruludiunelusiu -0.10 0.87
Fat Protein Ratio
d1uugna1 (Daugthers) 23
31UUgls (Herds) 22
ai’wmwﬁaa&amaNamﬁwumagnanﬁaéﬁ 8

(Number of Test Day Records per Daugther)

ANUNU:ADAUYSTIWUS (Fertility Traits)

fnweue (Traits) GEgy A1AINLAILEN
(Accuracy)
ogiilonaengnasausn (Few) -2.39 0.37

(Age at First Calving; Month)




dininalulad@inwnisniauadnd nsnuaan

SIRE ID TH361 [ARM])

Daughter
ID
123002ND
00057

KUNYIAIANATD 123002ND00057 KUNYIAYANAID 134001NDO1863

Wug (Breed) 95.3125%HF Wug (Breed) 97.6562%HF

undenulla 3002000155 UsgaU gANsElnn uvidsilin - 4001000008 513Ad¥NTH

(Birth Place) 3002000155 Prachuap Yook-kratok (Birth Place) 4001000008 Rawan Farm

flog 52 1.9 ALATUUNNUIU B.ATY3 flog 239 11.15 f.01uAD o lilesvauuLny
9.UATIVEU 2.YDULAY

(Address) 53 M.9 Tumbon Ta Bang Ban, (Address) 239 M.15 Tumbon Ban Kho,
Khonburi District, Muang Khon kaen District,
Nakhon Ratchasima Province Khon Kaen Province

207 2x 305d 4,021M 152F 3.85%F 126P 3.19%P 12.48%TS 1.21FP 1-10 2x 305d 4,947M 159F 3.52%F 160P 3.53%P 12.49%TS 1.00FP

Daughter
ID
134001ND
01863

53
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wowushuulnuunsoUnoaloaalal

Tropical Holstein

Young Bulls
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ANIMAL ID KUNYIAY TH357 (ALFA)
TH 3 5 7 [ALFA] Wug (Breed) 91.7969%HF

JULAA 29 §u1nAY 2552

(Birth Date) 29 December 2009

undenia 3015000060 algna Udanang

(Birth Place) 3015000060 Nattapon Plangklang

ﬁagj 45/1 1.22 9. 0ANE519RULB4
2.9118 2. UATTIVAUN

(Address) 45/1 M.22

Tumbon Nikhom Sang Ton-eng,
Phimai District,
Nakhon Ratchasima Province

-

wusUs:30 (Pedigree)

PBLEUND (Sire ID) 73HO1901
weLavi (Dam ID) 30464384
2-06 2x 305d 5,350M 254F 3.22%F 214P 2.89%P 12.00%TS 1.11FP
3-06 2x 305d 5,134M 276F 3.09%F 341P 3.09%P 11.87%TS 1.00FP
4-04 2x 305d 3,911M 179F 2.47%F 285P 3.06%P 11.27%TS 0.81FP
5-03 2x 305d 6,009M 210F 2.37%F 257P 2.93%P 10.74%TS 0.81FP

nULEavR1 (MGS ID) 186HF
wueLave1e (MGD ID) 30442989

HUNYIAY TH362 (AXE) ANIMAL ID
Wuf (Breed)  96.875%HF TH362 [ AXE]

Juifin 2 WeFINIEU 2552

(Birth Date) 2 November 2009

wraIALla 1911000253 34t 1@nazlus

(Birth Place) 1911000253 Wichai Cherd Cha-Po

flog 56 1.2 ANATAIN O.UINWAN
28583

(Address) 57 M.2 Tumbon Mittraphap,

Muak Lek District,
Saraburi Province

wusUs:3a (Pedigree)

eLane (Sire ID) 1HO2639

yeLavi (Dam ID) MC472680

2-03 2x 305d 6,801M 341F 3.96%F 280P 3.25%P 12.75%TS 1.22FP
3-11 2x 305d 6,744M 256F 3.70%F 206P 2.97%P 12.21%TS 1.25FP
5-02 2x 305d 7,419M 294F 3.94%F 216P 2.90%P 12.36%TS 1.36FP
6-03 2x 305d 7,942M 206F 3.51%F 163P 2.77%P 11.95%TS 1.27FP

1U78LaUAN (MGS D) 9HO1619
wUeLave1eg (MGD ID) MC452757
3-01 2x 305d 8,427M 231F 3.33%F 198P 2.87%P 11.83%TS 1.16FP




dininaluladrinnnisndauadnd nsuuadnd 57

KUNYIAY TH363 (BANK) ANIMAL ID
Wug (Breed)  84.375%HF TH363 [B AN K]

i 4 Weu¥AIAY 2553
(Birth Date) 4 May 2010
uniaenuia 2709000077 u.a.guila sjageunans

(Birth Place) 2709000077
Miss Sumanat Moong-Auemklang

919

e,

85 1.4 n. 33l . 3vauyad
2aITUM

(Address) 86 M.4 Tumbon Wongmai,
Wongsombon District,
Sakaeo Province

-

wusUs:3a (Pedigree)

BungLeIne (Sire ID) 164HF
MUYLEALA (Dam ID) 27432670
2-06 2x 305d 6,568M 250F 3.21%F 242P 3.11%P 11.73%TS 1.03FP

nUEavA1 (MGS ID) 131HF

“uNELae1Y (MGD ID) 25340444

2-06 2x 305d 4,290M 188F 4.02%F 126P 2.70%P -%TS 1.49FP
3-08 2x 305d 5,139M 167F 3.78%F 156P 3.53%P -%TS 1.07FP
4-08 2x 305d 5,297M 205F 4.35%F 145P 3.08%P -%TS 1.41FP

ANIMAL ID KUNYIAY TH364 (BIG)
TH 3 6 4 [BI G] Wug§ (Breed) 90.625%HF

Juin 10 §unnAu 2553

(Birth Date) 10 December 2010

unasnia 1911000253 398 1@nazluy

(Birth Place) 1911000253 Wichai Cherd Cha-Po

flog 56 1.2 ASATAN D.UINWEN
2.A8Y3

(Address) 57 M.2 Tumbon Mittraphap,

Muak Lek District,
Saraburi Province

-

wusUs:3a (Pedigree)

AuBLaIne (Sire ID) 87TH248

eLaILs (Dam ID) MC472680

2-03 2x 305d 6,801M 341F 3.96%F 280P 3.25%P 12.75%TS 1.22FP
3-11 2x 305d 6,744M 256F 3.70%F 206P 2.97%P 12.21%TS 1.25FP
5-02 2x 305d 7,419M 294F 3.94%F 216P 2.90%P 12.36%TS 1.36FP
6-03 2x 305d 7,942M 206F 3.51%F 163P 2.77%P 11.95%TS 1.27FP

1U18LaUAN (MGS D) 9HO1619
wueLave1e (MGD ID) MC452757
3-01 2x 305d 8,427M 231F 3.33%F 198P 2.87%P 11.83%TS 1.16FP
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ANIMAL ID HUNYIAY TH365 (BOSS)
TH365 [BOS S] Wug (Breed)  90.625%HF

i 10 fiugneu 2553
(Birth Date) 10 September 2010
undenuia 1602002481 aziden guaning
(Birth Place) 1602002481 La-Ead Suksomnit
ﬁagj 146 31.11 ».WmuIlAY

. iRNTAN 3.8NY3
(Address) 146 M.11 Tumbon Pattananikom,

Pattananikom District,
Lop Buri Province

wusUs:3a (Pedigree)

wUNELEUNe (Sire ID) 164HF

yeLavi (Dam ID) 16483460

2-03 2x 305d 6,984M 297F 3.69%F 256P 3.18%P 12.09%TS 1.16FP
3-07 2x 305d 7,052M 305F 4.02%F 248P 3.27%P 12.37%TS 1.23FP
5-00 2x 305d 7,128M 265F 3.98%F 208P 3.13%P 12.23%TS 1.27FP
6-02 2x 305d 5,552M 112F 3.85%F 189P 3.07%P 12.36%TS 1.25FP

NU8LEavAT (MGS ID) MADAWI

ueLave1e (MGD ID) 16402278

3-00 2x 305d 5,387M 220F 3.76%F 188P 3.23%P 12.77%TS 1.16FP
3-11 2x 305d 7,355M 226F 3.89%F 188P 3.24%P 12.79%TS 1.20FP

KUNYIAY TH366 (BELL) ANIMAL ID
fusj (Breed)  92.96875%HF TH 3 6 6 [ BE LL]

ALNA 25 @Ay 2553
(Birth Date) 25 August 2010
LHAAINILUA 2003000011

wadyudes sydnvainaed
(Birth Place) 2003000011
Mrs.Meawteang Anooraklapwong

ﬁag.j 57 1.3 . vuedlngy 9 vueslng
2983
(Address) 58 M.3 Tumbon Nong Yai,

Nong Yai District, Chonburi Province

wusUs:3a (Pedigree)

nueLaIne (Sire ID) 1HO2639
yeLavi (Dam ID) 20430506
2-08 2x 305d 5,289M -F -%F -P -%P -%TS -FP
3-08 2x 305d 4,958M -F -%F -P -%P -%TS -FP

KUNBLaYH1 (MGS D) TMZ249/37

wueLave1e (MGD ID) 20380142

2-09 2x 305d 6,466M 476F 4.06%F 317P 2.70%P -%TS 1.50FP
4-11 2x 305d 5,694M  -F -%F  -P -%P -%TS  -FP
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Anu:WsoudidulasoMsia:Daiudoua
The co-project and data collector

Nauweuuns:uudolala:nsodnasomwmsuUaand
Information system development and bioinformation livestock section

naudvsiia:weuuninAluladia:AonurnainkanaMoBoMwWUA&d
Research and technology development and biodiversity livestock section

AUESvEMswauIReula:nAlulagBomwas:us
Saraburi articial insemination and biotechnology research center

AUESvEMswauIRaula:nAluladBomMwisaus
Chonburi articial insemination and biotechnology research center

AUgdvaMswauIRaula:NAIUIagBoMWUASSISELN
Nakhon Ratchasima articial insemination and biotechnology research center

AUgidvaMswauRauna:nAlulagBomwyeoulnu
Khonkaen articial insemination and biotechnology research center

AuESveMswauiReula:nAlulagBomMmwiBeolru
Chiangmai articial insemination and biotechnology research center

AUgidvaMswauRaunanAlulagBomwwunulan
Phitsanulok articial insemination and biotechnology research center

AUEdvEMswauiRaula:nAluladBomMwsIsuS
Ratchaburi articial insemination and biotechnology research center

amunaaouaussnmwiia:wndadswowuswauineuas:ys
Saraburi performance test and training articial insemination sire station
AugiddBIa:-waatIBoIBSITOWOWUSEWUNNAD
Lamphayaklang research and livestock semen production center
AugdvBIa:-waathiBoWoWUSInsoMsHaosodunuuri
Doi Intanon research and Royal Projects livestock semen production center

AugidvaINAlulagBoMwMseEhawhndoooulla:saddUWUSEOS
Embryo transfer technology research center
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