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Sire Evaluation for Beef Productivity in Japanese Black Cattle
—Use of relationship matrix among sires—
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Table 1. Number of steers, average daily gain (ADG) and average marbling
score for each sire and pedigree line of sire

Pedigree line Sires No. of ADG Marbling Testirlg
of sire steers (kg) score year
Hoshun (Su) 6 0.91 2.58 Y:
Hotoku (S12) 6 0.94 3.25 Y2
Hoshun line Daihachi Hoshun (S13) 6 0. 96 3.25 Y:
(G1) Daini Hoshun (Sua) 6 0.89 2,00 Y2
Kichiichi (815) 8 0.90 3.13 Y3
Total or mean 32 0.92 2.86 -
Hosen (S21) 6 0. 69 2.67 Y
Wakafuji (S22) 5 0.84 3.60 Y2
Daihachi Yazu (S23) 6 0.97 2.92 Yo
Daisanjusan Kedaka (Sz4) 6 0. 89 2.92 Yz
: . Daijugo Kedaka (S2s) 6 0. 87 3.58 Y2
}‘ed?l‘;a line 1 otobuki {S2e) 6 0. 80 2.17 Yo
(G2) Daigo Kedaka (S27) 6 0. 88 3.33 Y2
Kawatomo (Szs) 8 0. 86 3.00 Y3
Kedakasakae (S29) 8 0.92 3.00 Y3
Daigo Kedaka (S210) 8 0.85 2.88 Ys
Total or mean 65 0. 86 2.99 —
Kinsui 9 (S31) 6 0.83 2.58 Y:
Kinsui line Kintoyo (S32) 6 0. 89 2. 58 Y:
(G3) Shigeru (S33) 6 0. 89 3.08 Yz
Total or mean 18 0. 87 3.08 -
Hyogo line Shigehidenami (S41) 5 0.84 3.60 Y:
Tayasufuku (S42) 7 0. 80 3.21 Ys
(G4) Total or mean 12 0. 81 3.38 -
127 0.87 3.01 —

*

EbhdiFiz.

Total or mean

Yi: 1969 to 1970 (328 days of testing period)
Y : 1971 to 1976 (301 days of testing period)
Y3 : 1977 to 1979 (364 days of testing period)
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Fig. 1. Relationship among sires
Table 2. Relationship coefficient matrix (A) for sires

St4+ S5 S2t S22 S2z Sae S2s Sz Ser Sz Sze Szi0 Sz Szz Siz Sat Sa

Sn
Siz
S13
Su
513
Sz
S22
S2s3
Sz
Szs
Sze
Sz
Sas
Szy
Sz10
Sa1
Saz
Sa3
Sa1
Ss2

e b &
ot

o 0 0 o0 0 0 0 0 0 0 0 0 0 0 0
O 0 0 0 © o6 0 0 0 0 0 0 0 0 0
¢ 0 0 0 0 0 0 ©0 0 0 0 0 0 0 O
0o 0 0 0 © 0 06 0 0 0 0 0 0 0 0
O 0 0 o0 ©0 0 0 0 O 0 O 0 0 O0 O
i 0.2 .25 .25 .25 .25 .25 .25 .25 .125 0 O O 0 0
1 .25 .25 .25 .25 .25 .25 .25 .125 0 O O O O

1 .25 .25 .25 .25 .25 .25 .125 0 O O 0 O

1 .25 .25 .25 .25 .25 .15 0 0 0 0 O

1 .25 .25 .25 .25 .12 0 O 0 0 O

1 .25.3125.25 .125 0 0 0 O O

1 .25 .25 .65 0 0 0 0 0

1 0.2% 125 0 0 0 0 0

1 .15 0 0 0 0 o

1 0 0 0 0 ©

1 5 .5 0 0

1 .25 0 0

1 0 0

1 0

1

Note : The figures under the diagonal are abbreviated because they are symmetrical to those above
the diagonal each other.
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Table 3. Effects of testing year, pedigree line of sire and sire on average daily gain
(ADG) and marhling score.

ADG Marblin;
Item (kg) score &
. 1969 to 1970 (p1) 0.7788 2.753
pffect of 1971 to 1976 (p2) 0.8753 3.122
esting year -
1977 to 1979 (p3) 0. 8657 3. 064
Hoshun line (g1) 0. 0635 —0.183
Ei;ei;tre‘;f“ne Kedaka line (g2) ~0. 0054 ~0.072
of sire Kinsui line (g2) —{. 0036 —0.039
Hyogo line (g4) —0. 0545 0. 294
Hoshun (511) 0.0126 0. 002
Hotoku ($12) 0. 0009 0.072
Daihachi Hoshun (§13) 0. 0072 0.072
Daini Hoshun (814) -0.0129 -0.216
Kichiichi (815) —0.0078 0.070
Hosen (§21) —0.0317 —0.003
Wakafuji (S22) -0. 0094 0.111
Daihachi Yazu ($23) 0. 0409 —0.032
E_““‘ of Daisanjusan Kedaka (§24) 0. 0064 —0.032
stre Daijugo Kedaka (§25) 0. 0005 0. 126
Kotobuki (§2n) —0.0276 —0.202
Daigo Kedaka (527) —0. 0003 0. 044
Kawatomo (§28) 0. 0002 —0.009
Kedakasakae ($29) 0. 0268 0. 004
Daigo Kedaka 3 ($210) —0. 0059 —0.007
Kinsui 9 (§31) —0.0104 0.070
Kintoyo ($32) 0. 0052 —0.093
Shigeru (§33) 0. 0052 0. 023
Shigehidenami (§41) 0. 0062 0. 046
Tayasufuku (§42) —0. 0062 0. 046

Note : Marbling was evaluated on the cut surface of rib-eye muscle exposed by ribbing
the carcass between the 7- and 8-th tibs according to the official Japanese Stand-
ards for Grades of Carcass Beef, in which the lowest degree of marbling is scored
0 and the highest degree of marbling is scored +5.
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Kk ot riiRRD HICRKERFICE > T 0 B0 o, QW% RIS B H 205, K
KT, ThETCORAFIET 2E2HOMEER kS s, 1 HPEkE s v - 208 %x%
DOEEHEL2ZNZFN 0555 000.25 L 25U TEHER2 T2 -7, LIKAi-T, 1 HEEEERO
, r=4-0.5/0.5=7, o—2IEHKHOES, r=0@4—0.25)/0.25=15 L ADT, Aﬁ%
DFFTFN AT 2 THiE 12 EL T, @) ROBBEAHRICIGE G 2 FREATI Co 1INA, 29:=0,
23055=0 ZEOCRERIR (3 B L FEHEFHR G 2RI T, REFRERIE back
men& X -Tkw i, *9ﬁ;@&f@ﬁﬁﬁ&S&w&fﬂ@ﬁ&c;ofkw,cm;
b h=46,/(6,2+6,%) 1Tk »T 1 FSVERHR S 1213 8 ~ X SIS MO IE K 2 15 U 72

WRBIXUEER

1. BREERVELSICEESOEEMHTEE
BEAIR (b, FHEBIER (30 B X OREENER () 2—HERFTNEHE3 RO L 5H TH
L. Ch & h BRSO 1 APEMER S 2 0 — 20RO 3 2 HRTO M8 G+ 8:)
WL »THEN UL B4,

BOEA IR, 1 H a0 — ZSHENARHE & ic 1969~1970 SED I vz D o 1971
~1976 £ 5 & O 1977~1979 HEDJAIC K 5 N T{Ed> - 2. 1969~1970 4L D HIM Iz ik 1 DT Tl
JEEDEL & BIRAAS U oo U, 1971 D& T AN © MEHER 2 ARRA s ¥ 2 H I E
RCED DL SERPEUELFREEZELLNS.

SRR 1 0SSk RIC D0 TIRE
BRPBELT N TEY, ILHERAPE LS - Table 4. Breeding value estimates for sires
Tt SERESARIETE ORI TH - ' T o - T
tr. I U o — 2 RERERGAS M T 13 e 5T —

Averdge Marblmg
dall) gain score

. . 1 '* dc 7 _
WRAI S+, RERBEEH-THD, o s by 0
KR L RRRETEOHE T, SkROY Daihachi Hoshun (g1+813)  0.0707( 2) —0.111(13)
. . ) Daini Hoshun (g1+814)  0.0506( 5) —0.399(18)
BRRF N Kichiichi (g1+&s)  0.0557( 4) —0.113(14)

A EHOBMMPAFOERIEIETHE 22 5 Hosen (@2+821) —0.0371(17) --0.075( 9)
o Wakatuji (g24+822) —0.0148(15)  0.039( 4)

1 QYA R TITEs, §8Es, £ﬂ§l, Daihachi Yazu  (g2+82)  0.0355( 6) —0.104(12)
ﬁ; =&~ ERTHE e Daisanjusan Kedaka (g2+ §24) 0.0010( 9) -—0.104(12)
Ok b ﬁ;ﬁ@i@ﬁi Daijugo Kedaka (g2+823) —0.0049(10) 0.054( 3)

’“b/J W3 53 CNICEREMY, TOEFE Kotobuki (g2+826) —0.0330(16) —0.274(17)
1 : “3 . . Daigo Kedaka  (@2+8&27) —0.0057(12) —0.028( 7)
mBEL T LEDNs. KERTHE Kawatomo (82+828) —0.0052(11) —0.081(11)
H8ATH, &EAa Elms ChTn. Kedakasakae (B2+820)  0.0214( 7) —0.068( 8)
Bt R : 2 s Daigo Kedaka 3 (g:+3210) —0.0113(13) —0.079(10)
RACRIZMED SHTRD 503, BARNB LT Kinsui 9 (85+821) —0.0140(14)  0.031( 5)
ZTOETEOLE, BT HhT N Kintoyo (83+83:2)  0.0016( 8) —0.132(15)
P - - . Shigeru (g3 +8a3) 0.0016( 8) —0.016( 6)

A 2R L T, RRADERE & HE Shigehidenami  (2s+8s1) —0.0483(18)  0.340( 1)
o 1 BEEER IOl 2 BEMIZboE Tayasufuku (@4+8:2) —0.0607(19)  0.248( 2)
RIS ORThEVREVTAEDOTH - Note : The figures in the parentheses show the rank

of sires for breeding value estimates.

1z,
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Table 5. Maximum likelikood estimates for variance

T & HEBOE 2P T3 Sh iR %R of sire (¢?) and variance of error (¢2) and
, Sh heritability estimates (R?) for average daily
U, SRR BRSO AR SIERT B gain (ADG) and marbling score.
i Tt oMo TIE & 15 K8,
M i
P, DKL EhShe b B CRE B R L Item ADG e
FFROBHEAL TN v —~ 2RI M Variance of sire (%)  0.000771 0.03433
T . R Variance of error (%)  0.006920 0. 56787
L 7 h> 2
“O“Tuhub<$b°§' Heritability (h®)  0.401 0.228
2. 1B¥ESHERL LU0 — X EEBX
HORER

Schaeffer'® OFFikic & - Tk 12 1 HEEEER T 1213 v — 2 BIgAR M4 5 L5908 (0,0
B CBREN (0.) OERLHELBERZIESEDLEBY TH A,

KWATi%@lB$@%%@&D—Xm%%2%0ﬁh$%kﬂ%ﬂ05biwo%tﬁib
TEHE T -1z, ZO&ER, 1 AVERERTIZ v=46,2/6,"=9.0, hZ—O 401, F 72w — 2 RAEMAS
HTIE 7=6,/5,=16.5, h*=0.228 & 72 b, W b HENCITE U 1 BIEEL b 20O E 2 - 1

= 9

R ES R RE AR 1 50T 1969 ~ 1979 4D Bl et & A 7 BLUE FIR R N RE 0 R B E o0 i 7
muf,mﬂmﬁ Tt 2R /2 4 >OREIHICET RERIC O 5, ch 6 ORBEFH O g
FEITI % & b Az BLUP @R U<, BEido 1 RSEEEER E BEO 0 — 2 BHEHR
Moo 2 MR 2 e 5 e bic, ch s OIBHOBIRERHE L 2. TOMRLERK T
DEQEBHTHS. 1) WMEERRTE L DEEHEER, -2 0BELH: iz 1969~1970
QA 3, 1971~1976 4845 & o 1977~1979 4R R & h &5 » Ttz 2) SEEBSIE ik, 1H
FEEERTRERVST N TE D, v~ ASREEECRERST Shtvr. 3) MEfroEH
ETE 1 EEAE THEEB L X ORTFE, oo -2 N TRBEROERN S L UHE
BT Chiclige R Uz, 4) 1 BSARS X 0o — 2GR MED A0y i & BRZETE
OB 6, WEEOBEREZR iR, 2h2n 0.40 5.1 00 0. 23 OHEERE 2B 12

X ﬁi
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Summary

The best linear unbiased prediction procedure (BLUP) developed by C.R. Henderson

was applied to predict genetic differrences among beef sires in Kagoshima prefecture with
special reference to average daily gain (ADG) and marbling score.  The data were col-
lected from 127 steers sired by 20 Japanese Black sires and raised for a given period at
Kagoshima Livestock Fxperiment Station from 1969 to 1979 for the official progeny test-
ing.  The set of data was put into four groups for pedigree line of sire (i.e., Hoshun,
Kedaka, Kinsui and Hyogo lines), and was put into three groups for testing year (i.e.,
1969 to 1970, 1971 to 1976 and 1977 to 1979). The results are summarized as follows.
1. The year effects on ADG and marbling score were greater in the period of 1969 to
1970 than in the other two periods respectively. 2. The pedigree line effect on ADG
was greatest in Hoshun line while the effect on marbling score was greatest in Hyogo
line. 3. Breeding values for ADG were estimated higher in Hoshun and his sons while
those for marbling score were estimated higher in Shigehidenami and Tayasufuku which
belong to Hyogo line. 4. Heritability estimates for ADG and marbling score, which
were obtained from the maximum likelihood estimates for variances of sire and error,
were 0.40 and 0.23 respectively.



