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EXCEavA

(1) HEREE%fs © SIGB &4t L JJ#%(EIAk %5 (Jenet Blade server, Intel XEON 2.26GHz) i E R E % O R EREL M ©

(i) Z&eZeHE © BRA Muti-tier 25 20 4% Web FRASHESEET » 10 DU BELEHE#EE (VMware vSphere 4 Essentials
Bundle) #E1 7 (5] iz 2 HH B HE FEERE 22 R s > E2E 2% /% Microsoft Windows Server 2008 44 H A2
i%?ﬁ%ﬁéﬁaiﬁfﬁé&%ﬂ%}?&%ﬁ%ﬁﬁﬁ%@%iﬁ HIF RS FRIEML > 53 A LA SQL Sever ~ PHP £ ASP.Net 25 {F FyBljf&
HEEAGREE TH (58 0 2009) - ERHEFEAS A HIE RS T #E A% O BUE 4% 1 DMZ (De-Militarized
Zone, DMZ) S5 {i {1, - ff%ulﬁ?}ﬁ DHI BUNAE LS E R E - DARTE RS IRE - MERAtyNLE
BB R HIEE N DMZ & » 55 MR e s A GgnES » & 5048 Firewall [ K G125 808 » FH4E
PEATHARS I TERIACHA - FRAEFTRR &R &N (Chen et al., 2012) -

(i) ZFNA - FERAFBE ke AR COEN TSRS EF TH (Chen er al., 2012) -

The system for inquiring genetic evaluation of international dairy bulls (SIGB) II.

The module of quickly showing inbreeding coefficient of high quality bulls

Inbreeding coefficient of bulls Genetic disease test of bulls

NAAB code or Login code enter

Birthday of bulls Three generations of genealogy Four generations of genealogy

NAAB code Information of genetic disease test Information of genetic disease test
Individual login code Information of inbreeding coefficient of bulls Information of inbreeding coefficient of bulls
Father login code Table of the query bulls and his relatives Table of the query bulls and his relatives
Mother login code

IL.

L PREEUREE A TR AR AR E -
Fig 1. Framework of module for the quickly showing inbreeding coefficient of high quality bulls.
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BS ~ FEEE - POCAREEES - BAHE - SO0 - EGE - BRI ETER NAAB code) SEf{ - BUAE
"AAITERGEER A RS, o DUETTREMESE R IESE » SRR ERATT ¢ (1) BB M#lZ format38.
zap FEZE (2) BT " ARSI | 2 BIEMRLZERE (3) ERIE A B B IEEREE (4) B ERIE AE
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B A SR (55 0 2001) -
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DL EATE ARG TR Sargolzaei er al. (2005) ZESIK 3 HTIE » AUTFTIE I S 8 2 RN Failh e H B g
el (% > SRR REb R AR R (515 > 2001) > PR BUR R ST (8 35E] USDA-AIPL JRLL
ML BHE T AT F AL A Z AT (% (Holstein Association, 2014) ©

e RN B

L AR
[ PR A4 NAAB RS OB B DR A4 (e + BT RR A = 18 G ~
BRI ) UM (MBI ) 2 SR « BT Bl A B (B bR
DARSHIR 2050 B LR (2 B RO RE 7 T 29 - K81 2 BB B O I P AT BB Ak T = (R R B
Bl AFF EUBRIGATIERS - 3 NAAB T R IRS 5005 ((EABSE ) - R BUIR 8 MR ISy - 75
T BEEE T W 2 BB (R R R S Skt » SR AT I A B BRI AURA 5
[l 2 Fif T -

NAABREE # -
A AR =15 20 FEEEEA o - FwARAES s [EF

EOAFRERREERNNELZEERGER
i

HOUS AOOO02103297
MAAB: 011HO03243 ﬁ?}%
(21 PR
T, HOUS A00001 2052401
HOUS 4000002300077 NAAB:
NAAB: 007HO05375
BW &% HOUS AOO0001 912270
—TVIL NAAB: 007THO00236
HOUSA00014840387 [ AP
NAAB: CVBLTD
HOUSA00131520543
NAAB200HOOI 554
Skl
o = HOUSA000001 064484
NAAB: (29HO05296
HOUS&000002154310 [ S@AREE
MAAB: 029HO08280 CVILTD
o HOUS A00001 3630009
Housacooizatszn | VT N
NAAB:
s THR forETE HAEHE =5 BEME  NAAB
HOUSAOD0131520543 {E B2 HERTHRRE 20014372 DIAMOND-OAK FROSTY-ET TV TL 200HO01584
HOUS A000002200977 & BW BFE 19954324 MARA-THON BW MARSHALL-ET TV TL 007HO05375

HOUSA000017215771 =

HOUSACO0002103207 34> PIFZsMUA{% 1989/5/19  MAIZEFIELD BELLWOOD-ET | TVTL | 0l1H003243
HOUSAC00014840387  5HE

HOUSAD00002154310 SR3HAZ b i 1990/7/11 MEL-HAM DIXIE-LEE SAND-ET CV TL TD 029H008280
HOUSAQO0001870140 &35 | HEWRIS  198283#6 ARLINDA MELWOOD-ET TV TLTD 029HO05730
HOUSAQ00012052401  E+H5

HOUSAQ00001912270 E+HAC TE 1983/1/25 EMPRISE BELL ELTON CV BL TD 007THO02236
HOUSA000001964484 5/ &5E40 #EHRIRETE  1984//14 | SOUTHWIND BELL OF BAR-LEE CV IL TD (29H005296
HOUSA000013630009 #h&+HE

2. SIGB Z&z A\ E eI E SR A R R e% Al A FE BE A S A M -
Fig. 2. Module for the quick showing coefficient of inbreeding for high quality bulls in SIGB displaying the genetic testing
information of the query bulls and his relatives.
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2 2 EEET o TS EEEE  BEY— 4ot ol NAAB 05 DLEE -8R - 0 A BhRE DUFR 3% A 41T
MENESEREEIENR - TEEEERAFEEEE 2N REE CEEE ) BRI > G5E 0
7 B EL A (red hair color, RC) ~ JHREEEREL T2 fiE (bovine leukocyte adhesion deficiency, BV) ~ %5 i i 12 46 & iE
(complex vertebral malformation, CV) ~ BEEEEE (deficiency of uridine monophosphate synthase, DP) BH4G & ME4H &
(brachyspina, BY) %5 - 5 HEE)Z AW H ZBERIAN BRER @ 80 2 A EENST S BREEHZ AR A
HA RRVEERERT - QDL T FHFEF R Z > 1 TR @ H4LE R ERENR ~ TL B2 A IR e R E R
TV B H A ERIPAESTE ~ TD Ry @A HaEE R TY RIGHM AL SEER -

i A0 546 A 4 (e P < ORREE BRES T BRI AE (S E A BL ~ IEH Y TL) SRR 22 g MRS BRRE Ik
AN ERREREI - WAZ /S EFFamekEs - £ REE - BE NRERMSE (=%
2000a) - FHEREE EE (FESH CV ~ IEER TV) REEUFA RS 160 £ 250 RAEMER P E S @ IR
PERREREMN - FEFANVBHEAIFEE NS - FHEEE - {18 - @G Sk 2R kLS B A %
BRSSO REA LB (FREE > 2005) < BEEHE (FES Y DP > IEE A TP) » A IR R sofE NI - BEHE
G RRofEZ 522 N 30% ~ 5142 40 — 60 REFHASE - HEHE (G FFHIE T - BN TURHRHF IS 4%
BEEE S A B RIE - BE MR A o MAMSEIE (EEE BY » IEFE TY) - 4738 IERGHES
B H S ER R IEE B AR I B B RS B AR RS IR AISHEN M - ST 2 el Al— (B TP HY T SHEER (Fang
et al., 2013) » HNTREIEFE HEIIME 42 HE R RER D - EZABRITTEGt R (Z Eg A A4 E
IREEREAE - MBS - RIS B R R R A E S 2 e F R - BIE A EREER - TEE
BRI AHI S S R S 2 AN ER - A REMI I AL AR R 2 5 1 (RIERE AL BRI B A (R -

A EERHME B ERHERTE ,  SSRETETA L174 SHEA AR EA S EEERER - flnE
H CR -~ BL ~ DP ~ CV K BY FE{HERAVEE AT » (k7 Ry 161 ~ 955 ~ 33 ~ 981 & 376 §H - MadBHA 42
AR AR AR e = YT B 73 31 R TL ~ TV BA TP > {KFP 55 99.9% ~97.9% B 93.5% HyaHlim @22 » #AH]EEER -
= REEHERESAEER AT EIEE DR HESTENE 2005 FHra8HHnY BY EE5ER - Higoll
R 87.4% » MHECEAMIE EEH B - HAESRIEERITA 12.6% (£ 1) » 2014 48 12 1B BIEAFF48% (sire
summary) BURATEH K TP {SEHER AR 2 AL AGH - (I7H 4% AN RIEEEREST - Hr coyne-farms
dorcy-et /342 TPI# 2,239 (G) » FTHEAFRFRISLFRT 10 44 (Holstein Association, 2014) » 24 FEMEREM & (B EAY AL
AIEHA BY B - JLASTES HEE BREA AR ER - B MEREE R - (hFRDER RS A E AR
BY - ESAFLHE AR - A DR A& A RO AR - SRR 2 F B IR -

% 1. SIGB RS2 AT EE B R il BB RN R
Table 1. The ratio of genetic disease gene testing form the bulls genetic testing database of SIGB system

Genetic disease gene carrier: Tested free RC:TR BL:TL DP:TD CV:TV BY:TY
No. of genetic disease gene carrier: No. of tested free 18:143 1:954 2:31 20:961 42:334
The rate of tested of genetic disease gene carrier 87.4 99.9 93.5 97.9 87.4

RC: Red Hair Color. TR: Tested free of Red Hair Color.

BL: Bovine Leukocyte Adhesion Deficiency (BLAD). TL: Tested free of BLAD.

DP: Deficiency of Uridine Monophosphate Synthase (DUMP). TD: Tested free of DUMP.
CV: Complex Vertebral Malformation (CVM). TV: Tested free of CVM.

BY: Brachyspina. TY: Tested free of Brachyspina.

1L POEREE R AT A

TH N RHIR Za s B 2 68 P B A2 A N A & B (B RS 48 2 YRR A B AR B AR R - IR T (R R 2
FEARFEAMN e &R B B R (R4 8% - SEF A& AeT R ERS - WA E BN HEE RAEEH E 0
[ > AHASE e P ER RS DASE R Y 07 U BT SRR A R AR AT R R A A A R & B (A 4
ZATREE > A0 3 FR -

2 2 Fyffist SIGB 24 T ANIEERE | ArATEAERHE 2 THE R (n = 392,324) WAEREIR » T
M AAITBERHATY 1950 4 > 1fEZE 1960 F Fy il » & A4l 2 TG BEEDERES B - BOARTFSELL 1961 & 2014
R TEGETEM - LRSI 302,959 AR - DU 5 5 1 SRFBEEAr (35 11 {E4REE ) - HETH
TEt > SRR 1961 FF R AL ITRUREE 0.08 - 12 2014 LRI AEI 2 6.68% > 12 LA DL 1981 —
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1985 ~ 1986 — 1990 D)z 2011 — 2014 25 = EGHSF AR 4 IEMIE = > 90 Al Ay 0.30% ~ 0.32% B3 031% - 3T 55 F-5KE
FESEELL 0.72% Z#45 EFHERTN (R? = 0.96) » ITHIAEIREE 2 1986 — 1990 FERHY 28.1% - {E#4-th A FIHE
HIET » EA A R Bl AL B = f 3.08% » 2014 52 2 AT AHUE 6.98% » B AL Fym » 5 5 Y F%
R By 0.12% > ELfa AL A 0.03% » S EHAMI DL 1986 — 1990 ~ 2006 — 2010 DL Kz 2010 — 2014 25 = EGHF
TRARPERSIE R = - 371 5 0.25% ~ 0.28% £ 0.23% > FFAEFEILL 0.73% 2 A1 EFHER I (R® = 0.97) » FTH R
B AREE R 19.2% » fEEe 2010 — 2014 £ [EHY 22.4% -

NAABHS & -
A AR =85 0 FHEREER 1o - FEARTE 12 (B

EOXFRERBATRARBRALZTEIER

HOUSAQO0001 929410

NAAB: 007HOO01 857

& 3.

HOUSACO000Z1 24357 R
MAAB: (29HO06658 f;ﬁﬂ’i
ﬁmﬁﬁ HOUSAD0001 2750091
HOITAO3805002265 NAAE:
MAAR: 210HO00020
iR HOUSAC00001 887096
14 NAAB: 007HO01629
HOITAM03804002799 AE
NAAB: 5
HOUSAC001 33005623
MAAB02GHO1 1254
HiEH
& = HOUSA000001 964484
__ NAAB: 020H005296
HOUSA000O140171 | SBRARES
MAAR: QO7HOM152 — 0.8
WEHTRE HOUS AC0001 2601696
3.1 — MNAAB:
L HOUS 400001 71 89659
NAAE:

RS o Rt HEEH 4 FARIRN%)  NAAB
HOUSA000133095623 fe#e | fRE | 200273 LACLAR LACOBRA-ET I s 029HO11254
HOITA003805002265 an H{fl  1996/3/10 RIGLIO J.CAPRIET TV TM GM*** 11 210HO00020
HOUSAQO0017189699 &

HOUSAQ00002124357 34 EEFET 19904141 KED JUROR-ET 45 029HO06658
HOITAQO3804002799 738

HOUSA000002140171  #hE5 BEErRsE | 1990011 KENTO PRESCOTT-ET 31 007HO04152
HOUSAODOODI920410 &3EAY FoEEtng 19835017 TO-MAR BLACKSTAR-ET 47 007HO01897
HOUSAOO0012750001 & 7Ea

HOUSAQD0001887006 & 7HA2 HE 198266 WARDIN BELL GENE 16 007HO01629
HOUSAD00001964484 ¥he§5EA2 SEHERIRETE 1984/9/14 SOUTHWIND BELL OF BAR-LEE 02 (029H005296

HOUSAO00012601606 Yh & ¥HEE

PRERBUR BB R A FADR (RBHPTRUR ZREAA R AR S < AT (A8 -

Fig. 3. Module for the quick showing coefficient of inbreeding for high quality bulls displaying the coefficient of inbreeding

(%) of the query bulls and his relatives.

T AATR (B i e Ry b #EA = TR AT RE RN ¢+ (1) FrEE[E A/ DB B AT A TS
Ko/ VEGEBATE B HET TRE AR ON © (2) B e SRS [y BB D B L A EAHRR AT MR - B0 P B R pe Y - (3)
MR LT (BLUP) SR F BN - FRHeEEIa s 2 (BFE &8s (FRAE > 19980 1
Kefig > 2007) o

IR B e (e LA RIRMEFEEN (aa) 508 REMEFERN (AA) HIIRATHER - A RIEINREE
N2 Z B (% > INEEATHR A R A AR R P A R M R s B AR iy DR [ E 1 R BB 8S - 4tk
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A DAMERFE R AR ERIEIE - DURFE AR ST (PTAs) BY—EME MY ATt & & BAVRENE
[EE B R IR R BN A AR T ATIREER | B o ETITIRGEEIE I 1% S ESUEEAER T TREOELE T
[% 16.19 kg &= 27.38 kg ~ A EHEE TF 0.425 kg £ 0.690 kg ~ ZAGHZTFE 0.307 kg & 0.96 kg (Croquet et al.,
2006; Rokouei et al., 2010) » A& H 58 SCS HEJAEHEA- 0.005 BEr 7 JE# (Croquet ef al., 2006) » ¥HEFHAE JIHY
FEBFERREERG N 0.53 K ~ 55 1 RO PAFEIE N 0.45 K55 (Rokouei et al., 2010) -

HRE 64 -2 RE] 84 4ER > 2IEILHELTT 1,074,697 B2 HMEK - H 7 899,822 Hiv] 5 E B4 Er
FEE BRI - RIEER - MAAERITEER - #F2kE 750 BHAA » iiE 750 BAFAY SR R A Ry 142 55 -
RIABE M » 75 AsTalsr A ook > R g -

F2. SIGB R4 2 HAE 1961 45 2014 4F4 5 4F. 2 ITHUAEE)
Table 2. The change of the coefficient of inbreeding of all dairy bulls that in SIGB system from 1961 to 2013 with 5 years
interval

Items 1961-  1966-  1971-  1976-  1981-  1986-  1991-  1996-  2001-  2006-  2011-
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2014

Holstein (n) 1,559 1,955 2,919 3,711 3,813 6,920 7,512 7,558 6,913 8,296 11,621

AF(%) 0.04 0.01 0.05 0.08 0.30 0.32 0.16 0.18 0.08 0.14 0.31
0.04 0.08 0.22 0.39 0.70 1.55 2.43 3.77 4.64 5.10 5.57 6.68
F(%) 0.91 1.47 1.50 1.68 2.24 2.46 2.36 2.16 1.86 1.60 1.91
0.08 20.0 23.1 24.4 26.1 222 28.1 25.1 24.9 21.6 22.1 22.5
SE 0 0 0 0 0 0 0 0 0 0 0
Max. 266 222 254 258 468 522 546 614 633 737 1,390
Min. 0.13 0.07  -0.06 0.11 0.13 0.25 0.09 0.08 0.06 0.28 0.23
Jercy (n) 0.17 0.33 0.70 1.09 1.77 2.86 3.95 4.76 5.33 5.97 6.98
AF(%) 1.21 2.01 2.13 2.50 2.54 2.73 3.13 3.06 3.14 2.87 2.39
0.13 12.5 22.5 12.5 18.8 20.4 15.9 22.8 21.8 19.4 21.2 23.4
F(%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.5
0.17 0.33 0.70 1.09 1.77 2.86 3.95 4.76 5.33 5.97 6.98
SE 1.21 2.01 2.13 2.50 2.54 2.73 3.13 3.06 3.14 2.87 2.39
Max. 12.5 225 12.5 18.8 20.4 15.9 22.8 21.8 19.4 21.2 23.4
Min. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.5

n: number of bull in each five years interval.
AF (%): mean of coefficient of inbreed (%) increase degree in each five years interval.
F (%): mean of coefficient of inbreed (%) in each five years interval of inbreed % every years.
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DHI & F RN AL AR 2 DA K LEBLAE AT B SIGB 480k 24 Fr i B >t it st R FE At B e R N 44T
HRGEERAUERN A4 SEE - IELENTE EFENIELH: & TE4- 205 IEREIH B K Se %
1Y %l - BHPREEE R R S /DB I A IR AT - G2 E 2T AL ¢ B MGG NE A
4 o BotEAHVEAS U E B EIAN R R KA A SE B R (R0 E RS 4 F FI e e F b4 - FERB S B ik
BOE(THRCORERS > SR ELERA LR 2 PR E LA T RGBS - (ST A 2 AP £ 2 TGS Be
B AR 6.25% DI E 2184 -

AR SITE R EZ B EER 0 B BSISRHGETE A SR (99 2R -6.1.1- & -L1(3)) » &l v LpAl
EEH - BEEES - ERIEREEIMIEE AR ENER - EALBIEFHE ST kAl TR A 244G
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Abstract

The system for inquiring genetic evaluation of international dairy bulls (SIGB system at: www.tlrihc.gov.tw) was built
to served as a platform for dairyman. There were completely established pedigree records of 392,324 bulls in December
2014. In the study, a module for the quickly showing inbreeding coefficient of high quality bulls was developed. As long
as the dairy farmers enter NAAB code, a follow-up table would list for the pedigree of the bull and his relatives as well as
their related genetic disease test and quickly show their Inbreeding Coefficients. Statistical analysis using all bulls’ pedigree
data showed that had were a total of 128,712 bulls from 2000 to 2013, the average Inbreeding Coefficient increased from
4.98% in 2000 to 7.34% in 2013 with an average annual increase of 0.18%. Quickly showing the Inbreeding Coefficient of
an available high-quality bull for breeding a cow selected provided information to predict the Inbreeding Coefficient of next
generation to reduce the inbreeding depression. The use of imported frozen semen from the high-quality bulls that could

prevent the dairy group coefficient increases in advance that was an important practice for dairy breeding strategies.

Key words: High-quality bulls, Pedigree, Inbreeding coefficient.
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