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Takuro O1kxawa and Akihisa Suin jo: Comparison of al-
ternative genetic group for sire evaluation on records of
performance test in Japanese Black cattle

Summary

Three mixed models with and without sires’ genetic groups defined
by two criteria were compared with and without numerator relation-
ship matrix (A™!) to determine the best mixed model for sire evalua-
tion using average daily gain records of performance test of Japanese
Black Cattle. First criterion was determined by region where sires”
ancester had come. The reason this criterion was taken is from the
characteristic formation of the breed, where each sub —population of
five original prefectures has its own genetic background. Second cri-
terion was determined by sires’ birth year as usual. The mixed models
with A~! generally had less PEV (Prediction Error Variance), and the
models with regional genetic group and without genetic group had
least PEV values. Comparing these two models, bias due to excluding
regional genetic group was large, so the model with both the regional
genetic group and A~!was concluded to be the best model for sire
evaluation using performance test of Japanese Black Cattle.
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Henderson ® BLUP (Best Linear Unbiased Prediction) i % fu\ R4 OBMIZHPEME %
TOBE, AEELEAWERETCRERFOREN 7 v—T7 (Genetic Group) ZBHEL-DEER, it
FBARRER, FABAIMELRERL BERIK L DRI, PELABERIBYL L THEL, —4, b
EoREMEORENFEOH ST, HEREORRICES(RENI V—T2aLe7 1Y LiREN
IV—FEGEBRVEFAD SRV ONTO S, 2DRBIKSVTERHASAEATHED,

AWE TS FMBFELETH (Numerator Relationship Matrix) 2BE&EFVICEHLBE LS
HUEPSIBEIEDOVT, BitGOEFER, EME L LICBEN IV —TEER L tE2F Vv BLURE
B 7w —FE2EFREFNVIOVTHR L, RENEEAENTREE BRSO CREESFMEZE
T8, WFhoRBAEFVERBTHEIPIKODVWTHELRD OE» SR L.
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ERHBRUVEBE

1976 5 1981 ¥ TOREMBWERR IR EEBERA® D > BIOREHICHY 5 1,122 FO
BREHED 1| QEEERKEL AV, 176 BAOEESD 5 5 2 A4 MBBIR ORIV 4335
BETLHED 199 %TH -1z,

Bt OREAFEO - DOHFEF VI TIRIERRELETE6 OTHEH, BRELL2D0E3RDE
FNVNTH Do
Yijklmn=Gi +sij +HYSk+ DI +Cm +eijklmn - 1
e,

Yijklmn = &MRERESD 1| BFEHEER ko) ,

Gi= i ZEEOREN I/ v— 7B BESR,

sij =i ZEOREN ISV —TRD | BEEORERFICILELERY R,

HYSk=k BH ORER, FR, FEMiCHETIREHR,

Di1= 1 BHORFDERAH 73" —icLB LB R,
Cm=mEBFHOREMLDOERN 7 ') —ICHBIHHEHE,
eijklmn=&{E{xiCsRicBIE L - EREE,
ﬁ!%%®$ﬁEHOT,E%¢®%%Kﬁ?6ﬁﬁﬁ%ﬂﬁﬂmA”aﬁﬁ?MQ%ﬁﬁﬂ%mwt
B) $72i310l, BEENLTRI 0 ERELT,

6 SDBAEF VDI BEFN 1D S 3RIAFIRRIAT (AT FFIEBERT 3) 284, EFN
1553 A YFHZEELV, EFV] &1/ RBEN I/ V— 75 B4 OERICE D B L
b0, EFN2E2! ZBEN IV —TEBREFOEFERICIDERLISD, €713 & 3/ 3RIEH
IW—TEEERVEFVTNOHEEF VDO ORIEN I V- TOERER VI ODTH S, RIEHIS
=705 bEHEDEMICK 58, BRG0G0 EM (RE, ML, LS, BH, BHRDOSE)
DALSED 5158 DMABSHEIED, TORTHEHTEINV-TDIENIDEREI12IVv—-TEL
Too BREADEERITEZBEN TNV -, 1954 S 1978 T (ZOHED H> b7 -4 HO
DIEN TEEIRDWTI, 1954, 1958 BLU 19594, 19603 KT 19614, 1962 LU 19634F
D3 TNV—FIELDE) FRTERRIBD IS V=T KRR LT, HMOBEEIRD S HbEHORREI2FE
i (4~8H, 9~3R) knEL, BEOEROMRIT2~3F, 3~4F, 4~5F, 5~10F,
0F LD 5 A5 T ) — IR Lico RERAEORAD BIRIE 195 B#H 5 265 HBE TE 5B E
KXo, 148 LT,

SlEoEEF VOBLUPE KRV Y B2 —5 — 705 L5481, MRESDEPD (Expec-
ted Progeny Difference) Z® 3 5 & kit Henderson D& 2 XD PEV (Prediction Error
Variance ) LU MSE (Mean Square Error) %23 L7 733 1 H B ERORERE 0.15,
BEMMBEA % 0778 X 1073 LKE L o

RMERRUER

FlidesFn1~3, 1/ ~3'%fi->CEEFOEPD 2 F#l L BOFEHPEVETH S, A~
FERAEFIVRIREDIEFNV (M1~M3) BEDHETVEFNV (M1~ M3 ') itk L, PEV
BEVEERTH oo CHIARELAVLE8E > Y BLULSETOREMEOFRLER & —HL
TVt RICATFTFHZEBEFVRITHET S L, RIENIV— 75281 VM3DPEV A& H{E
{, M2TEVWMELKE>TWVW3, M1 B ZDOHHEITHS4, M3DPEVHEIGEWVETH>7co - T
M1 &M 3 itk 2 FHEEIZBENODE L BEOE TEN TV DL Bbh 3,
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Table 1. Mean error variance of prediction in six models. ®RD%E 2iICIZIMS EDFY
EBRLTHB, M1, 2,
Model PEV x 10”4 A/B 17 2’0)MSE{ﬁ (§20)
M 1(A) 0.2570 B17H) (38K L PEVE
96.7 % =1
M ll(B) 0.2659 J:E-]_“E'dﬁéo ﬁzm%zﬁﬂ
BioREhTtH3lE, =h
M 2 (A 0.2603 087 % Fhox7Fvh ozl s
M 2'(B) 0.2637 ' V- TORBER LROM
SE%XRLTH3, MSEZ,
M 3 (A) 0.2563 065 % HoEFrit&ThTW3E
-5 BORERVWIBOROD 2
M 3B 0.2656

B 2 RLPEVOMThHODEh,

a)M 1 with sires’ genetic group by regional genetic back- RMHBRERVIZ ELicL3
ground; M 2 with sires’ genetic group by year of birth;

M 3 without genetic group. RO BRE Cfshud, MSED
b) The prime refers to the model without numerator rela- &KX 3, MIIEDWT
tionship matrix. RIER TV —TEEHTEE

ERVIBAOMSE % 1
Table 2. Comparison of mean values of mean squre error B4 2: RENINV—TE
between models with and without sires’ genetic ’

group BHBECHBEL, 837

- WIEADOMSEBEN KX, E

MSE x 10 Hiie & 5 RIZHI 7 v — 7 B

Model With genetic group Without genetic group A LEBORDBSAZVCE
M1 0.2570 0.56781 EZRLTVB.E->TMIEMS
M 1’ 0.2659 0.3896 HB LB, =8 —
M 2 0.2603 0.4236 TEBROIM3ZE W - E
' ‘ RO DSKE , EfticE

M 27 0.2637 0.4341 BREN S v—FEEBM 1

a) M 1 with sires’ genetic group by regional genetic back- PIEMBISEVZ LHBHLH
ground ; M 2 with sires’ genetic group by yearof birth. L7s;7-. zhidizegs v

b) The prime refers to the model without numerator rela-
tionship matrix. TEEHTHEZDOHRI/N

A& F3Pollak et al®p#
ELRIERTH -1 COZRDFRICITT 7 — s MEDBOHEZ ONB, $7-Pollak et al.Dilt
BRIV - T 3G O EFEREBALRLZEBEICERINTED, L TORBELRRS. AHED
BRTOEEFOEERTREN INV—TE2EKRLIESICE, REHISV—TERVICEFNVICES
FEORD BHBAIDIED o0 —F, AT FHIEE FHNOMU TRBEN V- 7E2ROT HRED H
FhERERELBL, BRENITV—TOHRI/NE 0, ATIFHICE T h 5 MR LRI
Ronzdh»o, Bld-Om@sERT 3B ICE, AT FFIICMAT, RRORENERETTEED
NEEMIC L ZREN IS V- T ERBAEFNVEEDBELERIDFELRN OO BEDOTRIEOMEER
b,

% 3 I3 ML DE P D icsid 2 IBAIMERSES (Spearman) BSRLTH%. RILREN IS V—T%
BUEFMECOVT, ATYTHIESBEFAVEGTHVEFLERET 2 & —BCHEBEIE VLD T
Hoto TOPTMI EM L OHBARFERICBVMETH 7o MIZHEDEFVZEOE VWLDLETS
&, M1/ RV RS TGS DIENLIC I RZER VSO LEBbh 3, M1/ ZAVIEAIRI
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Table 3. Rank correlation (Spearman) of sires’ EPDs M1licHB L, 65%DEERR

among 6 models. (CPUtime) TTIEA AT &ip

Model M1 M2 M2 M3 M 3’ 5, BROBHZBEOHF

M1 0.97* 0.28%  0.21*  0.74*  0.53* tERE L, KICMZ, M27 £

: ‘ : : ' fhDEFNELET HEOTH

M1/ 0.29* 0.25* 0.70* 0.59% SEVHEBETH -0 - THE

M2 0.98*  0.40*  0.49* R BAERIC & 5 BIEHI TV

M 2/ 0.34% 0.51% —7Eawi-erv(M2,M27)

M3 0.75%* ik 3 R4 O FFEE It T

F VT X B I fE IC SRR R

a) *:P<0.01 30 &EBbhN, REHTHE

b) M 1 with sires’ genetic group by regional genetic ) T
background ; M 2 with sires’ genetic group by year (Genetic Trend) D H#EE S &
of birth; M 3 without genetic group. DOHHUANCEIARESTH B &

¢) The prime refers to the model without numerator 2700
relationship matrix. A6 5,

I EOsER, SFMBHRRT
FIABRAEEFNMCEHBL LRPEV ARV SEZ3DREH THI L EBPOHENL T, EABHET
MEOWTHEB LR AT 5284, Bit4dOERICE 2BEHNIV-TEEDE FIVHSKEE,
FREOH CRESORGHFMICHOGE L TVWEIEBHALLLENLE ST,

1 -3

BEMEENENREE SEERRD | BRMGR IOV TEEFORENIFE LTS BECROHE
LiciEt /v — 7R85 120, AFMREETIEE0E 7 EEFEVEF VT DN TERS T
BEOME, FMREEERST U, W L BLUP €7 v, S FIRFERITIIESURALETHNVES
DFhEFhic >V TEREDER, SERICL ZBENIV-T2ELEFVE LURERN IS V-T%
SFLVEFND 6 EFNTH Do BHEATFHEMD PEV EIGE ic 2V THE T 5 L FIMBRREITIE
BHEeFVOEMBPEV EMEL , COPTEELDEMICL 2BIZN SNV —T 2B ETVERENT
W—=TEEEHOEFVEROEEEDOPEVABWMETH -7z &L MSEILDWTRIEH S Vv—T
2BRWIBADRD ICOVWTREE TS &, BlFOEMICE 2REN S V—TEELET VP OBIEN
F—TERVHBEDRD RIAXL, DLEOT & o TMBFREITIIREH, BRFOERICL S
BREN IV —TE2ELEFVBREATHILEBEDN S,
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