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Estimation of genetic parameters for beef
marbling score and marbling on top
round of Japanese Black

Takayuki Ibi
(Department of animal breeding and genetics)

Japanese Black cattle are the predominant beef breed in
Japan. This breed has excellent meat quality, especially
degree of (intramuscular) marbling. Degree of marbling was
measured at the 6t to 7t rib section and according to the
Beef Marbling Standard with scores 1 to 12 (so-called BMS),
with number 12 being the best. BMS is used with business
deal of beef carcass and has strongly effect on selling price
of carcass. On the other hands, more degree of marbling on
top round (MTR) is better carcass unit price in same BMS,
because of good price of part of thigh. MTR has been
focused in recent years. However, MTR is unclear how to
evaluate, therefore, collection of records and genetic evalu-
ations are not enough. In this study, records of MTR were
collected and then, genetic parameters for BMS and MTR of
Japanese Black were estimated. The original data were 11,052
carcass records collected from April in 2008 to June in 2009
at the Agura Farm. Only information from abattoirs having
more than 20 records and feedlot farms having more than
10 records were used. This resulted in a total of 10,990
records. In this study, pedigree information was traced back
to two generations. An animal model that included all
relationships among all animals was used as a statistical
model. The fixed effects included sex, farm, abattoir and the
combination of slaughter year and month. Slaughter age was
fitted as linear covariables. Genetic parameters were esti-
mated using REMLF90 and THRGIBBS1F90 programs. The
estimates of heritability were moderately high (0.37 to 0.44)
for MTR treated as threshold traits. The estimates of phe-
notypic and genetic correlations between BMS and MTR
were very high (0.87 and 0.98, respectively). These indicate
that MTR can be improved genetically and improvement of
MTR can treat BMS as indicator.
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BEMMIHARZRETL2RHEHFTH Y, 0N
THE, B - HED R ERESIERICEN TS, Bk
THMEHEI I T Rm e SNTB Y, BELBERER
ELTHEDS iEH 8T A, BT E L Beef Marbling
standard & FFIEI 5 FLiE & 70 4 & B CHIBE S L
L. M ERA O 6 ~ 7 hERENH oo — A%
HUICHEETE AN B AR A S oA BIC X D fThbiiTw
BY, 20 &) KK SN2 MEIE BMS No. EFFER, 1
P512F TO12BMEDH 5. BMS No. 3 EH A OHE [12IR
(b, IEEROEELZER L 7o Tnd 2 LAVR
ENTwz?, Lal, BEIIIHRIEES AL RE
ENHICH T 2 0T, BMS 7213 Tld % < BiA &R o
RGO AN B EEHIN TS, HiZ, 7 FEEIL
YW AEAOEEI D IZ L > THZE LR T, EEFEM
DIFRDBIA D TIHERZ  OET % HO TN L7280
FEHEN TS, v FEEDOIRIAHEE, RICMEDS
EFEEFTRIT TR E V) BREVDS [EEXT] &
IFEN TS, AUERAERTHEEXTDH LH1T) N
TEDEMLELCTENL Z L5, HAHMIIEL 25
CEbHY, EEFEHSNTVLIEARETH S, —i
CEEXTIEBMS 25V EADRTVEVDIRTWS
7%, [ U BMS DA TH EE X7 O LW L B
WAH 5T ENMONT WA, FEEE, EH S Y AN §7
2 & o Ta— A BRI E 4 & v 7€ €Wk
FAEFE SIS & OMBIREE B L T2 s, BEM4T
0.56 WV o72h T EL ZWHBEREZHE L. oh
575, BMS No. 75 TIZEE X 7 O % IEFEIC 13T
BCTEY, TEX7 ZMEICHHMI L EHEGE T 2 48,
AREBEND, F7:, EOSYTEREMHEOYFEETOD
WEH{SSENTE B &8 X — % OHEEERFT- T
W5, £I2C, v—ANWHREEE A L v TR
R GBI A & ORI B L O@\EHB I EhZh
0.70, 0.79&RREWEL R L. L2 LAad 5 ZO0
ZEDFHIIC V2B DT 4408 TH D, EE XA
DFMTERET T aWnZ bbb, F—¥ OEMRK
LHRET o TIFDbNLT WA, 20720, TiokEE%
W72 BEEHI D 72 ST v,

Z 2 TARMZETIREE X 7 ICB L CEFflie e & %1 7
— Y EERH L SHICEESNT— 41285 % BMS
BLOPEEX T OBIEN/NT A =% ZHEE L, BMS &€
E R OBZHIEEMER E E X 7 OEZHIT B O T REME
R L 7.
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E &I E B L O ERALTBY), Ih
5OEEB L OB TEE» OIEE E To—BE
FEART A2 REEE L T\ b. 20094F BE R TE C R8T EU Y
1SR E 2 Y, BHEBE LChHe6 AHEAL, BE
Fffi stk 1 55 L 22 2 REAMERAEB CHA—L 22
LRGHEERTH L. REERIGTIIAENS LRET
DEFEFFE Y T — I N— AL > THEHLTBY, JFEF
ICEE LRSI ONS.,

F T, TR 520084 4 H 2520094 6 A F
TIZHT S 7211, 0528 D AEE 40 BMS B & OVE £ X
b DELERE AR E L CH 72 BMS 134T A H AR £ A
BAHEORMTRICE 2EHEiE §5. EEX 7 OFHiX
BERIED 1 DTV, BE X7 DA(3), Ha2), #(1)o
SERECREM A L7z, FRMIEIEAMIZ I LTI > T b
DT, FHMICRE 2R IZEN &AL Lz, SO B6)
DEHE%Fig. 112K L7z,

EBEXTIIAER DA ERL, MAERZ &GS
e Rt EEIZRL L, INH5OREIE, M5 5%E
KON EDE B — BRI EI 7 o 7B ISBIT 5 L &
AbENTWAEZ Ens, [BERE (threshold trait) | &
HENTWD, IO OBEIREIZOWTIE, fEkoE
oA s A 2R G & Lok r 20T HAT S
ZENTERWI DS, HEHBERFIETANENLTY
5. ZOL) BB EOFEHEEFT OB E L Tk
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Fig. 2 The concept of liability

Normal (2)

Fig. 1

FILKZRFEFME®E Vol 100

LIECHWSENTWA DD, Wright |12 & o> THRR SN
7294771 (Liability) OBEEIZHEDHGHTH
% (Fig. 2). 2OIA4 7€) 714 2 E L7-BERED
WRH/NT A —FHfEEd e LTI, BEFHINTWS
Gibbs sampling % i\ 724 X IC L 57 7o —F07
Wb,

7B, Gibbs sampling % Fl\2 72 A ZHEETIE, HER
DHEEEE R, ETNVHORINT A= T EIT5
PR B I N L2 R E L CENDH % )E
2GR, ZNE OB, 58T X — & OHEEE & EE
PINT L ERNEFRIMEES R R, 1 EOREE
Bl Gibbs 4 Z WV EEEN, Hr TN EINT 8T X —
Y OHEFE X Gibbs -~ 7V E XIS, Gibbs 1 7
NVOMIAIZ BV TIE, Gibbs o 7V oflild, Gz 5Hh
T-HIEME D & B ARRE I 2 o THER, EHIREEIZ R 5
FTEHE—EOXMEZEST L. ZOXMH % burn-in &
M5 (Fig. 3). B IRREIZE L 72 BefE T2 @ Gibbs ¥ >
TNO5A (FLHERS A EMEND) ZREEL, 5
DTEHEDOMER E0 S, Tl 37 X =57 ORELRITI .
ZORE, #HEELTA 2V sBmsng Vi, wl
BlOH > TV 2T 50T, EWNIIEELYZT %
W TR G T REBE R A A R T L LEN D
b, TDID, HHEEE, TA 7 NVHEEH T T T
VERBEM T A2 LENH Y, ZOMME%E spacing & 5

(Fig. 3).

WEMET 07200 BMS B X OV EE X 7 38 E & L
THY O Hre AR (BIH) TR E LT ) %5
HEME L7z, WEEZEFIIZE & LTl Ba I3Ezmn
78T A — 5 OHEEIZIE Misztal 525815 L 72 REMLF90
TurgaEfviz, EHEorTHMMERE LS LT
W) g, @R/ ST X =& OGHIIZBERE 05
HTIZ3# L 72 Gibbs sampling % i\ 72N A4 ZHEE % 179
Misztal 5% 2%BH% L 72 THRGIBBSIF90 7' &2 2" 5 4 % H]
W7z, Gibbs sampling (2 BV TEEFT700,0000 1 7 v %
TWZD 9 5 burn-in % 200,0004 1 2 )V, spacing %500
FA N EL, 1,000 TIVOFEEE el L L.

Little (1)

Example of classification for marbling on top round
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L10BEDL AT LT B R B K OR08H DL AT LT
5B O WIS I L, &#%191210,99088 > BMS
BIOEEX T OREREGNT L7, £72, IBEED2S 2
A S DD o 7 MARTERZ AT I W72, 0T DE,
DT oBreET Ve W,

Wi & LD o 723 h

Yijgm = 4 +SEX;+YM;+FARM+MARKET,+

b* AGEijklm +um+ €ijkim

BIMETE & L CTHUY) o 7286

Uijgim = 4 +SEXi+YM;+FARM+MARKET,+

b* AGEjiim =+ Um + €iim

Yim = 1 (U <t), ***, Yiam = 0 (ta 1 <Ujam <t

T, Yium \EFRBEEE, o 134, SEX XMEox)
X, YM; (& 4E H O®R, FARM X RRORAR,
MARKET 13 AT O%E, b 1348 T H s~ [l
FR¥, AGEjam 1 3# T H i, un (MO B, ejum
AR, Ui 394 7E) 74 BXOt, (BMS 0
&, n=1,-12, EEXT7OHE, n=1,-3) I
e L7z, un i3 058 Ao, e 13740 55 1o %
DEEmIEBAINED) LIRESNS, d2BL Dok
X, TNENAMLEGES L OEESHTHY, I1BLD
AL, FNZNHEAATY B L OB O 5 F iR 5T
HITHh b, BN IE, 0%/ (o +0o%) & LTESR
Shb.

BRESUER

I F A ERER D X A IS B RS &
Table 1 {2 BMS B & U T HilG O FA 5% Table
2WCFNFIURL 2. R XA 9 EIHY [E(1)] & H)
ESN, [AB)) EHESNZLDIF0.1% 1207270 Wi
Reeod, KWZEOHWH» S 31U, bH4L [H3)]
CHEINLEENLWIETINEFE L. LEALEAS
Alal, EE X7 OFHE AT - 72@) R IEE TR A
ISPV YV oOBRAERS HEEETH D20, [HB)E

HIE SN HEEMEC, 72 BMS O FIED R LD
oz bR EIND.
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Outline of Gibbs sampling

Table 1 Frequency of marbling on top round (MTR)
MTR Frequency
1 9,707
2 1,273
3 10
Total 10,990
Table 2 Basic statistics of slaughter age and BMS
Mean S.D. Min Max  Records
Slaughter age 939.1 45.31 626 1,134 10,990
BMS 4.21 1.80 1 12 10,990

Table 3 Genetic parameters of BMS and marbling on top round
(MTR)
o o h? Ty Iy

BMS (con) 1.205 1.431 0.46 0,88 058
MTR (con)  0.022  0.083  0.21 : 2
BMS (con) 1.275 1.383 0.48

MTR (thr)  0.102 0.170 o037 097 078
BMS (thr) 0.302 0.248 0.55

MTR (thr) 0.194 0.244 0.44 0.98 0.87

con; continuous trait model, thr; threshold trait model, o¢.?;
additive genetic variance, o.’; residual variance, h?; heritabil-
ity, ry . genetic correlation, r, . phenotypic correlation

BMS B X UNEEX T O#EIEM/8F A — % % Table 3
12, BMS BLXUEEX T #BEIRE & L7256 0O#ERE
RS B R0 & Fig. 4 128 L7z, BMS Oifn
RIZHT 2B H GO TGN >THBY,
F 72 E X7 OBIEFRIE T B BBRERS A S LA
TN T2 DM IER G A ISHE V3 Th D, Gibbs
sampling %12 X A HEFICHEDS N Z LATR S 7o

BMS % #fEE & LTI o 7234 0@ FE L
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Fig 4 The constructed marginal posterior distributions for the

heritability of BMS and marbling on top round (MTR) in
threshold trait model.

0.46-0.48& 721, THFETOMREY YL —F L7z EE
X OBIERGERIEE & L Tlo 7235 4130.21 L %
BWHFRBEOEE 2 o7, BMS F/203/BXNEEX T
B EE LTl 72 GE8 L) DEERE L L Tlo
72HA DT DS, EEREEWESHEE SN R
He L Tho/oty, WEOERBAEOERIZFTATE
V7 EEEN D BB HET 5% L, IWE O
EHAICEMLCwbEEZLNL, ZOZEIZL 0
Erm b HEENDEREDOIII/NEL Y, ZOKEL
L CEEEOHEEMEEL ol b E 26N, ZO%E
DIF) VLY EHELHEEHETHLEEZHND.

FH S E Y 7 BRI HEE A OBEEIZ0.61L 5
WEAHEE L TV 55, REFFETIZEE X7 2 BEIEE
LT 2356 O EEFIZ0.37-0.44 & PAEEOEA
WEIN/, ZOREKNE LT, v EEEHEnEEHE
TEXTELTLL L TCWARWwI L, Bl L)1
SRV EEX T OT — 5 BEICHERD L 2 LAE
AoNE, WTIIZL TORMIEICBVTHEEXT D
TSRS EATRETH B 2 L AVR S LT,

T/, dEHEEEE LTBY o 2860 BMS & EE
X OFMMBZ0.58L 2 ), EHOYIIRLZHE6-7
IR T — 2 & FEE ORI AHEC B B W RAT
EOMBREE EWEE o7, BHSY IE0— 2K
PeihimEfEE & & v FEERIIREES G OER B X iz
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Fig 5 Plot of estimated breeding value of BMS and marbling

on top round (MTR) in threshold trait model.

HEZ ZNEN0.70B8 L 0.79& @ W EAHEE L
oo RWIRICBWCHMBIEE L L CTiko 72346 D BMS
EEEXTOXRRB L OEEHBIZZENEN0.87TB LY
0.98LEHLYX D) b, FFIIHWHL o7z, F
7o, BHSYTCIdu — A NIRIFEAEE A & v F TR
R ES OEEAHB IS D - 720 OO X > T
HOBHEMITE R L HDH D 2 EAVRENT NS, L
MLZDS, RIFFECIEEMEE O IFEFICHE L, WED
HHAMN D F U 2R L Twb (Fig. 5). AWFZEIZ T —
FEL T REVD, L0 IEMEICEREMHEE ST
WhLIZDIEEEZLND,
PEOKRLY, TEX 7 IIEEEBTRELZEE T
HbH. F72, BMS EEEX 7 ORBEEILT L =T L
s, SREEEEIER ICE . 2020, EEX
o RN ERE S 2 BRI, BMS #48iE & L CE
EXTAEMEPLETE 2 I EAVRIE SN,
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