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MTBAFMELE O NRIIEICAE & BME:, AR HE R E ) 0RO ISR 2 72, — i s CHifr S
290 BHZ X ORARIC & D L, BB 3RMISE T D 208 HA S, AHE & AR OB AR H iR E OB
Rz (E7NV D). 72, 290 BHZ2 AN L, WA 10 SR & o 72 THHO 2 F72 150 BT, K
E & R ONE AR O HEAEDOBRZ 7 (70 2). ZORRE, PEDOTAEITIE, KFDECDAH A EIZH
HLTW2, $72, BTV 2OMRF0 ) bl THAT S N7z 147 BUSH LT, AE & 38H K OB O BIFR 2
Baf L7z, ARETH HYE, FIRIIZGEREMAA ZISE o720 Db, AEOXHITIE, HfE; 2 & oBErEEO
RAPBELEZE R b7z, E72, BHANRTOBMAAIE & BES 5 LR S hi.

—F =T = RIEAE, BOARGE, SRTEAREMEE, AR HERARE, AT

DAETE, FORNEIEDSA IR EMEF IS
<, e, BB LM IS [1,2]. T2, B
B O N IIEIERE O FsAEFIL, FEFORMICL S
BWHPKRE L, REPHIREREROB LV &
PBEFCHFHE SN TS [1]. L L, FlEER Tl
7 5 RWOMMELE B OZR S — M TH ), REQLR
HHEAZBEIZB VT, TRIGEIEEDF A & RO IR
EBEOMEAER LIRS H L. 72, BF
RETIINERFoRSE 2T ol#x/Z T T, FIo
FEEIRBIZL VAT 25, BAREDOIEEIRRE & PRIGEIERE
DERIIAITH 5.

PRIGECRE Z BB L 72 0% {1k, BkEz-20
BHAE 2 BRAEIR 2 fE D v [3]. Inoue 6 [4] &, &
51 O0FRMOBREMME 0 b, —feFsnitl%z
LA NRIEIEHE & FAABGROBIRE AL THB Y, K
JEDFIIAIE TRV L) QBRER, ©— A NHEH,
NIDEEPNEpolzZ b xiELTHE. —F, £
DD FifE D BEBFFE 12 BV CTHRIIEICIE & B A W
ORRIEHETIE R L, HRORRKOF G L L
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P WHEPENE & FhMEZR, PEWTE O IR
1 EFNV]1KEETN2ICHC 0B ARO H i, ARE KO H kR

EF1*! E 5 2%
Ff R N O N T R SN RAH
BARHE (H) 284 14 219 317 285 13 241 317
EAKEAE (kg) 278 17 233 319 278 16 235 318
EAKEO HffkE (kg/ H) 0.98 0.06 0.83 1.17 0.98 0.06 0.83 1.17

*1 0 —MFF2IIRE & LTI S 17z 290 B A O RMIT L72As THME L, A 10 SRl L & % 5 72 35558 (KRR,

BEESR, HPLR) & Eh5 208 51

*2 0 —MEFE FIIWE & LT S 72 290 B & LA L2t THB L, I 10 Bl e 2o 72 7 XX (3D A B, C,

D, E F G &IN5 150

12.0%) ZfAXETWE E¥ZI VARG RZN
L, POy IvAREZI Y ba— )V % H5%E
ExrfToTwiz HfRZ 1l A AT cRFEY—%
W5 L, ZORBREIMT 2R LTz UKL T
2013 4F 1 A ~2016 4F 12 B\ HAif S 7z 290 BHO 7 —
Y e, B 295211 A HETH 72 &
B, RGN B W COHLETE R ORI SR O 1
fibhTnin,

FE oL 2 W RFR [5] opfIcko %, R
WMICHF L7z, TN TE SN 728 ARMRE 2 8 A
BHEHCTRLZDOZEAROHEMAEE Lz, BEY
Mo 1 H3¥EEEAE (daily gain : LF DG) &, &
ABFORTE & B2 CIlE & N IR O R 22 % I
BOAETHLTER L. FRIHEEOIIEDOH D
ORI, EEFERARHREZTEH L. B HBEIRIE A
B IRESEAE 1L, 1 HOFCEBE L CRAT Y
GE0% W [6] e, BENICEETLZINAS 2D
DOIRIETEREZ, BHHIEV DL EZLNE. KB
T, W THEEHRIEEIEAE F 72 13 E BRI SEAEE % A 5
LA EIRIGEIGIEE L7z, &k, & HHA L BN
WHEAEIE & 72 (3B R AR ISR OB W L, H 1o [2]
O#E L RIS, EEREHOHBIC L Y UGN &P
WE7-dDTHo7z BEBHITB T 2 B S%
BEAE & B BN Wi A O FE A L F N E N 25.5% K
'10.3% T, WL OIRGERELZFEL TW5EH
A1330% (290 HHrp 87 1) THh o7z, Tz, 290 FD
D) H IFHIHRBF L LTEFLITMASINTEY, &
D) HO4AFIIRBEELZSIELTBY, 9 b 2FI
PRBGEESEIE 2SI 2 I TR H & L CHfF S hvcw
7z

ETLIE © UE FT- 0B ARCE O N A TEH & RIE
TEHE DD H WO BRI O W T —RILRIEE TV % H
v, DTSR T 2290FF VIS L D RET L7,

ETN 1 TRIGEGCIE D564 O A I & RO R DY
BAREO HEREOMRE AL 72010, —HEF2IE
WiTE & L CHAT S L7z 290 B2 4D RAHE - THr
HLU, WA 10BEMLE & 7 o 72 3525 (K%, RER,
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HELR) IC& TN 5 208 BHIZOWT, MEHRIT 2175 7.
PEWiEREDREOFEE 0=%2L, 1=bY) 2ERE
BEel, BEREL LCRFORM, KR LTEA
o Hin R 2 Fl v 72,

ETN 2 ¢ BRIHEESCRE D 5 O M & S JL OV ARG
DOHMAEEDOMBREFNDL 2012, — RGNS &
L CH S 7z 290 B A LA IChE-> T L, i
108 EE o727 (3D A B, C, D, E F
G) IZ&EFEND 150 FHIZOWT, WEltM 24772 &
iR DA M2 e AR E L, BB E LT,
IR L L CEAROHAEL Hw/. £HELKIZ
Bonferroni {2 & ) 175 7-.

EFN L RTETN 2 DG5OG E 7o 72 E0E A
oo Hilh, MEROCHMAERZIRLIIORTEBY TH S,

B WisEstE D5 E O A 4 L JUF MR b o DG, 7R
R OB RE O BRICOWTORAEIZIE, EF N2
THW72 150D 5 b—fkFH & LT S/ 147 B
IZDWT, AN 2475 72, WRIGEESESE D F8 44 0 A7 M
WX 2 MEWRM O DG, HATRRE K 08 A B 0
Wi, WA 27 % M7z Inverse Probability Weight-
ing P X D MRES L7z, ML AR BE 2 2 A 1 &
Ik — MFZEIZBWT, AR I TIERFONA, 7 2 %%
5 L CTHAM I A A S I VIREE R ) 52 & a8
T&% [7]. ZOWE, BHRUSOENIC X 2585 K
FL72)AT, FHROAMWIZLHENEZ KT S LM
TE 5. AFETIZIEEMHPO DG, Ak RE KO
B A3 % 2020, AR, I S OSHiT H i o
BRI 5 72O A a7 2R L7z IRIEEE
JEDTAEDH R RERERE L, 8, WisE, g H
RO H#Z R ZRE L2ZER Y X7 4 v 7 R
Madrv, RIEFREO TR Z R LEmAI T & L
7. BETFNVOELEORBEEL & 5 CHFHREIL0.78 TH
D, BBLRET VORGSO NIz, ISR %
FAE L 2RI A o 7 o, ARE % SSE L &
o TRIZIE L SR 37 25w fomE (FE
FEIE & 7% 5 PR OME) 2HLL £FiChs
WA BEAT L, —BefbdEE R [8] 1 X A%
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2 BRIMEEIEIE DTS A O A M3 5 A4 O A K OVE
AW H itk o !

I L 3EHR

#4 IRIEGEEOSEEDO A I X 2 EF MO 1 T
tg kR, R R R ORI R i

%W Wald x* E HEM
WD TR 3.96 2 ns
AR H ik H 0.36 1 ns

F IO A DNRIHHSIETE A (%)

LD Fi HH O NEMEEIEIETS AR (%)
E=EA 62 21.2+5.2*
T KR 43 39.4+7.5
MHL% 103 20.9+4.5
*¥1: R LIRTEFIV 1L ONGREO T — % % v TR
L7

*2 0 e Rl + REAE R
ns: AEALL

&3 NRITHIEAE O FE L O A AR § 2 S L UBE AR O
EETIIN Q) 7 A

LA Wald x* H AR
L4 17.99 6 P<0.01
A KED H ik 0.09 1 ns

FOIRIIFIEETE LS (%)

R U BRI RETS LR (%)

A 13 7.6+7.3%% a

B 30 10.2+5.6

C 10 20.6+13.1

D 45 24.1+6.4

E 23 43.6+10.3

F 11 54.0+15.1

G 18 55.6+11.7 b
1R LIRTEFTN 2O5L0 7 — % & H v TR

L7

*2 0 e SRl + RRERR
ns: AEALL
BASMICAEZEDD a-b (P<0.05)

f1o7-.
WMEMLEIZIEHI O Y 7 b (SPSS 24.0, HAIBM #,
WH) ZHwWwiz, AEKEEZ P<0.05 & L7

B &

2 2 \ZIRIBEIE D S8 DA M0k 5 40 Rk K
OEARED HRE O P 2RI RE2 R L2
DRMOFN P L BAREO HAEONFIIAETIEL
no .

3 3 ICHRIAIIEAE DS E DA M3 2 L5 B OB A
B HEKEDOEZ TR REZRLE. EFLV1IOD
MR LR, HWAEOMEIFE TR L2 -72. —
Ji, KEORMBEIEETHY, KA G OETOMRE
WIE DS AR, XFARPBOET LN BAEICH

IR EEAEAE D 58 0 A7 i
L »H D

WA BE b o 0.709+0.11"  0.697£0.02  ns
1 H P f

(kg/ H)
Hifif AR T 721.3+5.87 712.3+12.3 ns
% A R
HAE R (kg) 472.4+4.7 469.1+8.9 ns
U‘—’X}[L"‘;ﬁ@f 64.6+0.9 61.2+1.9 ns
(cm?)
N DIE X 8.1x0.1 8.1+0.2 ns
(cm)
i)l 3.2%0.1 3.1+0.1 ns
(cm)
AR FL AN 74.4+0.2 73.9+0.2 ns
BMS No. 7.3%x0.2 8.3%x0.3 P<0.01

%1 RIIRTETFT N2 THWAZ 150D ) b—#tE
LT & N7z 147 BHO 7 — 7 % TR L 7.

2 0 I E TSI A+ AR R

BMS No. : BRIz ek e it

ns: AREAERL

noiz.

242, WBIHECEDOFR LN H L 2 WIFICBIT 5
JEE W DG, WA R E K& O A Bkt & iR L 72
FERAE R L7z, IREICIE DT DD 5D T DSANED
D WHEX ) IR ML HE (i (Beef Marbling
Standard No. : 2L, BMS No.) »H REICE 22> 72,
JEF W T o DG, Hi i B AR 5l OVBC A i @ BMS
No. DAOIHHICIZABE L EITRO ON o7z,

% %=

HWE I IIENEIERE D EIIR PR ER EHERERD
BE1cA %, HRRDEEIIEho7zZ LA S h
TWABD [1], ARWZETIE DRI & D RIEDFEA
KOBENIRD SN Do 7. ENTOREHML: M
MRS BV Tid, ERDAL Tl 4 5 R ot
P L BDREDS—WIATDONTETVE I LD, K
FURHEAZHAETIX, KFORMIC X B ET O
WHIEDIERDEI LR E>TWwEdbDLEZLN
5. —7J, BEAMEACIE, IRIBEEEO@E#IE 0.28
EHBETHY, Fo WPCLVEEEIRRLILE
A ENT WS [9]. AWIZE TIRIRNIEIESE O F A4 3
1, BOECFHEE 0BT TR 7.6%, bW
DFEFTIE55.6%TH Y, MHEFICL ) ZOETIZBIT
LAREDTERIIRE SRR LB L 572,

AW TIZEFEYM T O DG, HAFRAERLHAER
R BHEESUAE & O BIRIZFRD SN 72, IREEESEAE
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THhoTh, MHRIEREZRIZVEETEEL LTH
WEINLYE, MEFORFICELZEEILZVWIDEER

SNb. T2, BIESEDOFREIAETEZVARLY
b BMS No. 25820 o 72, O IRIEIEE O 3 t% T (&
L LHWMEII SR TR [10, 11], EERNTO
R R RIS R ORE, NEFFET S b0 LiEgEsh
Twa [10]. REFZETIE, K FRIIOE SIIZBRIE
WREDHEAEDOEFHE ORBRPRBEDONLh o722 L &
D, TR OERE & IZBEES, RN O SR
Fp & B 5 BERAAIE O FSEAR T & B 5 b o L
BEIN5.

B WGHESEAE O FAEF TIRICBEFRE LD EHH D,
ARIFFE DR G ST H AREIC & BBE L H LB TpIA
HY, WRERFNRELE R -oTWAZERS, AFED
TSR LD BB DB, AFEOFRE LY, A%
DR FINNL, FHEF ORI TH 2 01X h Db 5 d
FEHE & LSRR OB R IR T 5 2 L ATEE
LEZOND. F7z, RN, @R %R DA
I2h, AN OERET & b BET 5 2 LTRSS
N, ZOHIZOVWTHHLPIZL T BERH L.
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Relationship Between Bovine Abdominal Fat Necrosis, Sire, Market Weight Per Day
and Meat Productivity of Japanese Black Heifers

Takashi KITAGAWA" " and Hideya INOUE?

1) Shiga Prefectural Livestock Technology Promotion Center, 695 Yamamoto, Hino-cho, Gamou-
gun, 529-1651, Japan
2) Shiga Prefectural Institute of Public Health, 13-45 Gotenhama, Ohtsu, 520-0834, Japan

SUMMARY

The objective of this study was to investigate relationship between bovine abdominal fat necrosis (BFN),
sire, market weight per day and meat productivity of Japanese Black heifers. Two models were used to analyze
factors associated with the outbreak of BEN. We analyzed the relationship of sire line and market weight per
day with the occurrence of BFN in 208 heifers with sires from three major sire lines (out of 290 normal and
emergency slaughtered heifers) (model 1). Additionally, we investigated the association between sire and
market weight per day with the incidence of BFN in 150 heifers having either of seven sires, each having at
least 10 progeny records (out of 290 normal and emergency slaughtered heifers) (model 2). The results
showed that the difference in sires alone was significantly related to the occurrence of BEN. The average daily
gain during the fattening period, final weight and carcass traits were compared by difference in the presence
and absence of BFN in 147 normal slaughtered heifers (out of 150 heifers in model 2). Heifers with BFN
showed a higher marbling score than those without BFN. Our findings emphasize the importance of clarifying
genetic variability among sires to reduce the occurrence of this disease, and suggest a probable relationship
between the increase in intramuscular fat content and the outbreak of BFN.

—— Key words : bovine abdominal fat necrosis, carcass traits, Japanese Black heifer, market weight per day, sires.
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