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Takuro OIKAWA and Akihisa SHINJO : Heritabilities, genetic
and phenotypic correlations of six performance test traits of
Japanese Black bulls

Summary

The genetic parameters for 6 performance test traits, initial and final
body wt., average daily gain during test period, rate of roughage intake,
TDN conversion and final performance score, were estimated from per-
formance test records for Japanese Black bulls. The data consisted of
records of 911 bulls of 63 sires at 10 performance test stations. Analysis
of variance was done by Method III of Henderson using Harvey’s LSML76
computer program. The statistical model included effects of sire line, sire
within sire line, station, year and season of birth, age of dam, age of bull at
the start of test and health condition. The effects of sire, station, year,
season and age of bull were significant. The effect of age of dam was signi-
ficant only at final body wt.. The effects of health condition were signifi-
cant except for initial body wt. and final performance score. Heritabilities
of initial body wt., final body wt., rate of roughage intake and TDN
conversion were 0.33, 0.40, 0.49 and 0.43, respectively, while, heritabilties
of average daily gain and final performance score were low (0.17 and 0.24).
The genetic correlations among growth traits and final performance score
were high and positive, and the genetic correlation between rate of
roughage intake and body wt. was intermediate and positive. The cause of
low heritability of average daily gain was possibly caused by short test
period and large environmental variation before the start of performance
test. The effects of environmental factors like station, year and season
should be taken into account, in evaluating genetic performance of bulls
using performance test records.
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LEME CELR SN ZNELE ORABEIR SV TRIFETE D0 & D ORISR ~, ST <
DEMBFICOVTRETE, Lo d IHREER MY S T EHTHER T & H Skt PREHER
RIS EORBEEDRICHTIHEOREEED S FTEOBERIIAE . BEERED DD BIEEHE
SEEI, Rk, He &R 'O LU Sasaki et al. PIic L DEIESh T30, REVE DS S EEL
BTHs1 HEE#M G E OB IERHEEMIc OV TR, BET 0879, ®ETIHO0.12EMH4DFE BB D,
ZOBMEHICOVTRERBADPA T B, 7 HEDOMITIRAS SBESROBESTER S H T
SBZDFMITOVTRVELRFIN TV, ZOWERTE, AL DBEH/ ST X —5%
HEL, SEEOBERICOVTHOAICT 2 E & SICHEMTOBRICREGRE LTI Y EiF B
ERICOWTRH L, ERETRTCEBEEOERE 2S5 5 L TEE 4+ ~NSESERIC OV TER L,

HE R UK &

19764F & 0 19814 £ TD 6 FRIDEBERE DL A V2o IR & L-REEIL, 6 8 ORs
WEHS>TOBIZBREBD S bREMBEDRENER L COWRWEIBEESIE S SREAT IIHIEEEB <
Z1DIBEBE L,

) Table 1. Number of sires and bulls at each performance
BEGLSFIC DOV TIES

testing station.

SRLL b DRRSE REA-RRAE
CIRE L, BREe Station No. of Sires No. of Bulls
BEDHLEVED Kyoto Pref. Ikari 5 13
BLUOREOEERD, Heights Ranch
RIEDEH S TN S Hyogo Pref. Livestock 7 43
_ Exp. Sta.
D3k X, 1,162 g
= Tottori Livestock 15 104
911 FA DRRE BEA- AR Breed Sta.
RO, Shi Pref. Livestock 8 154
. imane Pref. Lives
BRERME D 5 bR Exp. Sta.
R & U7 D3 BRER Okayama Pref. Wagyu 8 138
WEEEEE (Iwt), BRE Cattle Exp. Sta.
HTEKE (Fwt), 1 Hiroshima Pref. Livestock 6 100
AEigisikg (ADG), Exp. Sta. Yugi Branch
HEHEREE (RRI), Ohita Pref. Livestock 12 120
ERN B4 (FPS Miyazaki Agri. Exp. 13 100
o Giﬁégiif; ) Sta. Meat Anim. Branch
Kagoshima Pref. 8 114
Livestock Exp. Sta.
Hat €T VIERD S Fukushima Pref \ . 25
ukushima Pref.:
DERWVI, Livestock Exp. Sta.
Pooled 63 911




105
Rl « 15K | ERAEDOBIEH N5 X —4

Yijklmnopqg= # +Gi+sij+ Tk +N]+Em+Dn+ Ao+ Cp+ eijklmnopq

7oL

Yijklmnopq = #EMAE (Iwt, Fwt, ADG, RRI, TDN, FPS) ,
u = R,

Gi = i HFEORGDRFICIHEATBENER,

Sij =i BHORKAD | BFHOREICH T 2ZBUBTEEMEO, Hos 25,
Tk = k BHOREB I BT RESHE

NI = | ZHOHAEFERICHELBEBHE,

Em = m FH OHAEFEICILBE L RREE,

Dy =n HEEHOR4-OFERKH 7 I —ic @I E,

Ao =0 HHORERMEE Q&1 572 —ic @S BESHE,
Cp =p BHOREIKEIC @S BEE,

eijklmnopq = ZEHIEE, VHH O, SO A,
BEREHREOZEFRIC OV TR Lcts, BEHOSV DRI, TOEFLICIIEDIID »70
TR DORFICHBEHROAEMIC OO TR LR, HEMUEMED > D TEFLLE DBRAL
oo B EBRBBOREERICODVTIREVED EREL F2.

BESHRDO A 5
TY — 3D LD
i L, X4% Table 2. Sire sub—lines defined by the combination of regional genetic
HizE 27T & group of paternal grandparents. '
SERFHERFE 5 6 G of ’
KAHBHZEFEM G, Sire R.G.G. of G. Dam(G. Sire)
Bilic f2fE, M, (G. Dam) Hyogo Okayama Hiroshima Shimane Tottori
LE, BIRBXU
EHEED 5 Dic
LI, T8 Okayama 5 N.R. 6 7
5O AEE TS
WY OLFDHEM  Hiroshima 8 NR. N.R.
Z2{ED, zodfT
ZWHAEDINEL 4 Shimane 9 10
RFEER TR
TURMEE Lz, Lottori 1
BRERG DA F
HildHFE(4~6A),
E(7T~98),
kK (10~12R1) ,
£ (1~3H) @
4 Dt L7,
BADERMIT2~3F, 3~4F, 4~5F, 5~10FBLU0FLU LD S DICHEL 12, BRERMLE:
#3195 HED 5 265 QT TH 5 HCE KXY, 14icy ¥ Uiz, REEREEICRES BEhRIL, BR
DILEABHEEDELNHDD 2 DICH Lo

ST IHarvey 23 ) OB/NERAMAHTA 7025 &, LSML 76 %\ T Henderson DI H:
M4 iz & 0T »720

Hyogo 1 2 3 N.R. 4

a) N.R.: Refers to unobserved sub—lines in the data.
b) R.G.G.: Refers to regional genetic group.
c¢) Numbers refer to serial number of sub—lines.
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Table 3. Analysis of variance for performance traits ( mean squares).

Source of variation d.f. Initial Final A.D.G. Rate of TDN F.P.S.
body wt. body wt. roughage intake conversion

Line of sire 10 3,733™  6,004™* 0.0292 47.82 0.1471 145.9
Sire/Line 52 1,082™  1,878™* 0.0263* 49.54™* 0.3793™* 788
Station 9 1343% 273" 00504™ 256.31™* 0.7596**  100.2*
Year 6 2,292%*  2961** 00145 127.64™** 0.4157*  1142.9**
Season 3 5453** 2,195  0.0600* 94.99** 2.3040%*  141.1*
Age of dam 4 1,245 2,291 00309 7.66 0.2931 111.1
Age of bull at 13 13,197™ 14,679™* 0.0194 39.21™** 0.8694**  102.1**
start of test

Health condition 1 376 5,704 0.2512°** 194.24™* 0.6958* 84.6
Residual 812 553 867  0.0180 19.97 0.1668 41.1

a) A.D.G.:. Average daily gain.

b) F.P.S.: Final performance score
* P <005
*x P < 001

Table 4. Heritabilities, genetic and phenotypic correlations among performance traits.

Initial Final Average Rate of TDN Final

h?ts.e. body wt. body wt. daily gain roughage conversion performance
Trait intake score
Initial 033 £0.10 098 * 0.03 0.80 + 0.30 0.70 £ 0.20 0.13£ 026 0.76 £ 0.20
body wt.
Final 0.40 + 0.11 0.87 0.90* 0.15 051 021 0.10 = 0.25 0.87 = 0.11
body wt.
A.D.G. 017+ 0.08 0.17 0.63 002 £ 0.32 0.05 % 0.35 1.02+ 0.10
Rate of 049+ 012 0.15 0.11 - 0.02 005 £ 0.24 0.45% 0.25
roughage
intake
TDN 043+ 0.11 0.20 —0.05 - 0.43 - 0.08 - 010x 031
conversion
Final 024+ 0.09 0.42 0.71 0.75 0.22 - 035
performance

score

a) Genetic correlations with standard errors are above diagonal, and phenotypic correlations are below
diagonal.

HRERUEE

£33, SEABLABEER DV TOSEANETH 5, REDFHRDOHEIZ, Iwt EFwt D2
HOABTEETH ~120 —F, REDOHRIZ, I NTORBETHEEUIS LN, REDRFEL D R4
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DEVITHEIIRPBRECEDBHELM L o1, TLEBREOHREI, Iwt THRUREEW,LS S
NI -tehs, TOMOEBE TIRFPSABRL INTOREBTERE LR, ZORBOKRKEX N EHRE
i,

BESOHRIZ, TXTCOFEEIL>WTEERARL, BRESOHRIAZ VT EY, HLMENL -
ho%ﬁtﬁmﬁkmﬂdetﬂ@@ﬂ%?%ﬁig®%%u,ﬁﬁf%otﬁ,%CbbﬁEE@%
FUEROTOY, BRESOHRICE, REBLUBLOBREHEBICLIZREES, REHOD
BHSERIC KL 3 6 DOn &S YN TE 155 -1, SRV 72 E5 8 (Crossed classification)® %
MEIC L 2 EHERLREEOHREICIIBSOREDRED 15 & OBIZHER A LT 5 AlEErA 5 2
SODREDRKEONBRPEE TR > L EDLOoHET L ELDFELRYIRESOREMRICK
Z6DEEbLNL, #->THITHARICL DEBERMGE —EORERICEENL L THORTEBOEOITHE S
BEBOERICLANBAITEN L THOATRERDSH 5, THEAFERBLIUOEHOHRBIZEALDE
BTHBEWSA O N &b SRR YEWVIIRSA SN 5 C E4FRICT 5 &, BREL
BEAREGRTHER T AR EIVENIZER, FHMICBOTHEICHETERVL I ER, &
BA#END S FTAXBEELLLLDEEbNS, Wilton et al.'D i3, KBOWHEESH B ICIIRE
1, ERBIUBHICE D > THEFOFMEZTHOCENEETHL EL, COBE, ThoOREE
FRAEE L CRENFEETS C EHBSBETH 5,

BAEDEBROMRICONTASLE Iwt TREEREASNT, Fwt X T B LAV THERART
B o too AEEEROHRER 21D 10 k2 EHAMATICS O TREDERO RISV H RN
AL, MEMEETOHERAER LT 50 S50 OBRE © 7 rthic S 153 D T blalkkic
BAEDEHONREEETH - EHME LTV D, CHODHEL ZCTOBRMBRIFRICOVLTK
D2[BITDOVTCERE L. B—AFRDEFNTEHERE L TOROVEBREBERN, #ZIEB3MHEVOE K,
S HEE OBEFLF D3 RITE OREIIAF OMBKEDXRNEZ SN D, AREE 8 16T
TEHEWEEDHEE VR 7 LOENVE, ZOERDOKRICHUREUHIREE DT EBEON LKL T
Wk, B/ UL ZTDIwt i, FEH O 233 HE —MBSsAMRE L O bHEYENR TS, FDF
HEAFRAKEL IR, BAOEHONENNS L HONI[REUNEZ S 405, Fwt TREEWDL
AN EDOE—DARHOEBREVLICEZ LN 5,

Zaicid, SEEE LCREEOBEERB LIUREEEDOBEHERE, ZRMEEENRL TH S, Iwt &
Fwt O@ERHRE T, BhAEETE LN SIS L ORI AT coREE & e —F L1,
HEMBETE SN BB AEIC OV TOREM * WE OHETHIRIE—K L1, BEEREEHOE
m%®&iﬁm&CCTmmmﬁﬁ@%m&#%t$ﬂ%f%6ﬂtﬁiﬁ@ﬁﬁ%wﬁféatﬁ,
AEISERTRED »70 $72RRI HLU TDN DOBIEEICHWT bAEROHEM 0 1 ETH
otie —F, ERREHBADBERIEL, RO 2WELSD LK LT\, ADG OBERI,
AEREE T SN HEEES S 1D Ic B LBV T, Sasaki et at, OH&Y (0.12) &1z —%&
LTz, BB & FRIOWE Dic b 5 & 5 o ER el (0.879) REEMHS <, AFRTHIE
CHEE SN EDSEVADG BIERSEERED OB ONIMTERBE L TELTHLEEZ LN S,
HEEE TR SN RIS R OBIERIZ, 0.45~0.50'8) & SUMEh M TT DX S TE WHETIE I
HHEDEEERGED 5B 5N 5 ADG BIEREEHEICHMUELEDE VW 2,

ADG DEBIEEMMBEVDIEF, £3DNHOMTET, ADG TOREROBEHMENC EhSbHy
LH5EDCEDEEFHMPREVIHT, TORRELTE-IICEZI LD ERBIBREBRSECET
b5, BEESEDTICHIHERPOADG Dttt ddb 50, ZOMADADG »Hfiich&Kd 2 E—F
D3t D 2 ERREICIE A E BB TRV, 416 L OBRBPDADG OBEEZEN/NS X — s HEEE R
BIGE, TERSPEDOEELD, HEEMIE SOARBVLEEREYMEAZE XY A EADG 3—8KY
BBRBOFEAZIIEL K-> GRENEEN A FRICHTE T 200HBICE 250 BEbh b, KETIR



108
BRERRZRBFIFERBE B3R5 (1985)

140 B OREYIM LSRG E 20,12 B OB E ORERASRED ERHAE-> L TEETH S &
XNTWB, BUcEZ SNBREAIR, ALk S IKREBBITORERIBIC L3 MR TH B, [wt
& ADG BIOBEHBIEE  BEEIIFE S 205, R HMEVHEM L7 B OBIR I BREERO
FEAEZUTVE 0L EbND,

Iwt , Fwt 5L U ADG BIOEVEBEHEEE, REkOEME"319L K LT/, RRI & Iwt, Fwt
RS DR AZARBRI3 P AL D IEOMIBAT, FEBAASIIV &3 % Sasaki et al. OBED L RILZERTH »70
HOIE, MEEEZENT 2054 E BT 2 THE & BENIBIE L T 3 L Bbh 355, RS
BIELNI S oTe RRI & ADG BIO#ES L UXRBERIE {, REDOEKR & HFARHERR
IS VBIE L& SNk o7, & LR ETHO B AR OREE 0SB BIBIRR Ic & © —SE OBRIHIRE %
STV B ERET 5 & HEEHERER LA REICEELBEISS 2 EE2 N5, L LEAREDOR
S5, BB IDSEE LTV 3 LS ICBESNOHBRESEE FEY TR, RESRDORE
B3, 2683 BERNOBRERICHBEL T30 TREVMAEEbN S, TDN & ADG i
DRIEAABIES, ChE TOBMEDLR Tz, TDT EIIREDDEGRYS, FKOF B L
D HEIBICHE L TV b EE X SN AN IOV TRABRORNZ M ITESE,

PEOE L VEESHETH S ADG & FPS OBERZENT EHH S & 15 »7c, BEDEE
HERBICEO  BARMARI, BRL, NREEOSVREREFIRE LTS, LHLADG B&
UFPS ORERICHETOHE DL KL, EVC ED5EVBEREFHEE Lk BEOFELT
B4 OREEROEEIC & » ERSERATFHHARE TS ATHERAAZV, ADC KEVRERS
R L, ERBOEVIEETE S DIt 3REPHOER, REMEIORBKESZLL5CE,
BEFHE T 2 EDREBBOE LI DT —TBREMICRI T B 0ESH 5EEbh 5. L
HUREBEFERICZAA 5T L1, BBROBROHBIRELCENEL, COLSWHAREE
FRICOWCERICEE L, REBBEHEHICEH 2 EBBETH S, £ 53 Tt sumic £ o
KEHEERIC OV THIEST S C E0TRETH 5 L, B FIEHE OS5 BLUPE VofI M bHaEE 155
PoTHB,

] -3

1976 FEEH» 51981 FE ¥ T 6 EROREMBEAENBEERTERE L S, REMBE B LUK TE
&, 1 HYERkR, HIEKHERER, TDN BERR, ERENBSOEE 6 EHIC O\ THRMTIC
LDBIEH/NT X — 9% WE Lo B0 T—%iR, 2EIORERICEBI 2 91 HORERED DT
Hbo Ml ETVOEEHHIZ, REDFRM, FHARYE, BRES, REMEDO M EER EZ OB,
BEDER, HFOREFGHABBIURSORBINES L, SBOMOESE, RELEOYE, B
EHFDOHEFER, FHONRPIREAEDEETER L 1. BEDEROMBIIREKR TGS
TOBFETDH »7c, BREREOVRIZ, RECIEEAELENENBEALERINCORETHEET
B o1c, BRIEFER B LR TRAE, HIARHERER, TDN EXRROBERIZ, 2820 033, 040,
0.49, 043 LD SRPHVBERTH >/ L L 1| AEGHER S L UEREENESOBIZRI,
ThTN0.17, 024 LEWHEFEM TH 70, REBIBIFAE, KTRMAE, | D EEMERBLIUER
RENRRMICRIEDOSVBEHERMNSA S, HMEKHEIR & REINE, & TREAERIC DA OED
BEEHEBES A Shic, 1| BIEEEERDRERPEVERE L TRRESRIOEV T & B LURERLS
AIORBOERICIZMRDPEZL O, TREE, ERBLUBHONEISKE L, REMLEBIE
HICTE S 2841, o DBEERIKL ZHBIENRARTHZEEZL LN D,

BERNEICS BV RAREURBSERAZEERRICRELTLHBERLE T,
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