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E B 20ROME—ERDEBFZAV, EEREB0, 2, 4, 6, 8, 10 hARICEBESKZHERE (B
BR) [CKRDETEMOBREZFRALLZ. RABMEICIS—RERNIRREEE (S5—8) CTRABKE
BFEET UL, RABNEBERICKDE MEIEEOBREFREIE r = 0.67 CPiEECTHORZ. =58
DROBERDSESNZ 10cm BOK TEMEREE, = S5—RHSOR MelhEHEREC DEBEFREIEZ
NZNr=080BKV0.78 £3ofz. SEBEHEICTD 10 cm BEREBREZS—ENSOR NEMEHF
BEFECDIBREGRHIEFAIEERB 4 nA (r=065:P <0.05) ZERICE<BOEZ. AEREITICATELEDNR
BEHKXU10cm BEREBEZAL, S—EHSOR MEhEFBEREHELZECS, EERIKB2 nAT

BRGRERMY (R"=057:P<0.01) HE5N, ZOBREEMEDICOIURERKIFS<EDZ (101

BTR =0.83:P<0.01).
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< (1EB51992) [TH%, FAEEZSHDIEICLDT,
FNEEDIBIPEEN DO EOHFSND D, BD
HEEITVD. INSEDRICIDABDETERIS
N30, N|EDARFOREFREEF EFFCHD (B8R
B85 1994 ; Zembayashi 2001) cHRESNTLD. U
DUBHS, AMRDBHESICSTD—ERMDEEFE
RAICBFDRFRIEHNLZNC EDRBBEE RO THD,
BNOHBHFRICOEFTELTND. Tl 25 FEDRAS
Ttk (BARBABMNHR 2014) DS, —ROITHEX
AHED CHEREN11.7% THOZDICHULT, BREGH
S5DZNUE18.1% EBWMETH Oz, REGEMDO &
DEUT, KMEMDERSND. BENRBEZEETFD
RTERICETIMAFZHBSESSNTLDD (BRS
2001 ; BB @B 2008 ; ZRS 1995), —EMDEES
[FFRBRODBERCHOSRBESNDIZH, BREIEES
NEBECIEERIBEOERBRENERD. LENDT,
CDDRIC R DEIBIREDE DR DBEE R P D TR
DRENGELICHEES LI ITUREMENEZ SNS.

1960 FHXOS 70 FERICHIFTC, EEULTFAUND

(Stouffer © 1961 ; Watkins © 1967 ; Stouffer &
Westervelt 1977) 8KXUTA—A S U ¥ (Campbell
& While 1968) [CBWNT, BER2KEREZMNTCAR
FOERDRE TEIEEFIHRENICATET DMEMED S
Niz. BERZHREZANWTIEEHREDDR TERED
RENZ(LZESHAIL, SORHICKE TEINMENT 2HZ
PIEIT DL, IEBERROEESIEICK > CEIRGRAEN
DEBRZIHTE D120, TBORVAFLEICKE<E
BT D. s, BN CTOR MEMECBERZKEREICLD
CTHEESNZR TMEMEEDIEREERS S, U—01 VAl
THNZXRRTDBHNTEK, FEBICSVIEEREY r =
0.92 ; Brethour 1992, r = 0.89 ; Greiner 5 2003) &=
TUTWLBDICHU, 6-7 IBRETHENZEITDODHETIE
PIEEDOBEIRE (r = 0.73 ;) [REB 1996) MRS NT
WD, =5IC, RITORARBMICHWVNTIE, 6-7 B@imElc
DIT2ETEREZSBEEBBOELICAVLTWVDN,
1 HATDHDESTZDRAEEDE MEREZERT &
FREETHD. ZDzH, KDKAEADE MEihEZEE
BB DETHDEERZ.

IRTE, BS (2005) [CH 2T —B4RAREEE
HFEFESN, SHEBCKANENBEEGRZESSZENTED
KDICERD, BrEaRzAVTHBHFICAVWSNS 6-7
BEOREROZSHEN TREICR DIz, ZT CTARMAETIE,

Bi8E  OB=EZE (fax : 0155-49-5462, e-mail : kuchida@obihiro.ac.jp)
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Figure 1 Subcutaneous fat area along 10cm by
ultrasounding and image analyzing.
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e Uz, B SAERRICHNT, BS
2 BRICBABABNBRICKDBM CEEFBEIFAICITD
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L

EBHARC BT DRIEVRE B E DHE OIRER I HA
ZEREIDZHIC, FTRMEMEHEBEEENEHEL
EEQEANETOZ. SRERBROBERAERE CIC
AEUEDHEDLO 10cm BEREBEDPH D, ER
SNBEHOHE SEHICHIRULCET ILEREL, B
BRBCEICRAT Y IO REZAVTONZET Oz, £
D&, SEBRKGICOEIX MehzfEROERAEEE
QIEDIHSF/ONZE MEHEFBROFAEC DR
MZEREUZEBREEED Uz, INTORSHMRR,
SAS (1990) ZRWCEMULZ.

BRELVEE

1. B TIEMEORET EDRE

HHFORABMTEE, BEREGROAEERSUICS
S-HBGROAEEBOEERFEZXR 1 (TRUEZ. B
[CXRBDETPEMEEFH 2.9 + 0.6cm, RAREE(FFY
516.1 £ 522kg TH O, PES (2011) [CKDHSES
NE—RONFIZHFDELDEEVMEC R D2, N,
—ERDEBFENRRICEE IS, K TMEHNER
LPe<, —iRMFLDEFERBNSLZDICRAE
BHRELBROLREEZSND.

S5-EE, BERESLUBMNEHREDENZNDIE
BRfEXR2(CRUE. BHRREEIS—EEEDHE
BfR#EIEr = 085 caWLBERL, = S—RERBMNE
FECHREROREN TETCND I EDRSNIE. b3,
BECRECBERECOBEREIE r = 0.67 EPEE
T®H D, Brethour (1992), Smith 5 (1992) ICKD K
STNZBERMLDBEL GO (FNEhr = 0.90
BRU0.81). IN&6-7 HHED 12-13 BHE IO E

AN <BRHMEM CHD, K TIEMREOAELRE T
DRZHEEZISNSD. ZNICHRT, BERATHRSF
DEBOEEICKD, ZFEMDAEBUNETELT D
CEP, EFEOREEBRESNRADREDED, B85
RAEDRICTO—TEBUHETHIEICK O TR SR
DORARDELT D EHNBRERD, BHADRSLDEE
WBBREDBERLZDTEFBRVNNEEZEZ SN S.
—ERDIEBH(F, ERICIBSNDIZOICERDIDOE
P, —ROVRHF C R U TR MEMDELEREAY
b3, COXDBEMNSVERBELD 6-7 BMEOR T
FERDES F—E TRV ED DD, REDKRAIBHICS
(FBE THEREDAEREClE, ZORAICH U THER/R
ETEIDIRENAIE CERVHEEDDS. AlEULT, B
—DORNEERE CEE TEMDEFNGRENREEED
RANRSNDIEHETSND (B2 E55B18ME
TEF 2.6cm). INB5DIEKD, 6-7 BBEBICHITSD
ETRERIE, BFICROTCIE—EDERZLTH ST, &
—4EMBEVWEB CTH BTz, AMRDKRDICK TERLSE
DRENBEIZERFITDIHEG, 1 HFIDESICRO TR
TREVRR MEMDIZE ZH IR T 2 DB RS EN DD &
Rz

ZIT, —EOE MehhEEZRAWNSIET, K TMEMN
DEEZHD I DN TEMMEEI Uiz, SERCEREMNE
FESROIS—BECOBEZEXRIICRY. 10om =
S—EEEC 10om BEREEEOBREREIEr = 0.78
ERTEMREOEZENS (r = 054) £KDEED, &D
SVWBECE TMEMDREEZRIRLCTVS LD REN

Table 2 Correlation coefficients among
subcutaneous fat thicknesses by ultrasounding,
grading and image analyzing

SFT by  SFT by image
grading analyzing

SFT by ultrasounding 0.67** 0.54**
SFT by grading — 0.85**

** . P <0.01, SFT : subcutaneous fat thikness

Table 1 Basic statistics of carcass, ultrasound image and mirror image traits

Trait. Mean £ S.D. Min. Max.
Age in months at first measurement 24517 23.0 29.3
Age in months at final measurement 338+17 323 38.7

Weight at first measurement (kg)
Final weight (kg)

Carcass weight (kg)

SFT by ultrasounding (cm)

SFT by grading (cm)

SFT by image analyzing (cm)

5499 + 53.3 415.0 676.0
872.8 £ 820 676.0 992.0
516.1 £52.2 383.0 580.0

24+04 1.5 3.0
29+06 1.8 4.3
3.0x05 2.2 4.4

SFT : subcutaneous fat thickness.
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Figure 2 Ultrasounding image of F1 female at 11
days before slaughter with the same grading SFT
(2.6cm).

EREREFEBRORI0 10cm BB RBROBIEEHE
CHTDEMRETRT. EERE 4 » BZERICIBRIRE
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7z (P <0.05. AHRCIFERDAMBEB—ENDEETS
EHAFEULTRVEPES (2003) & RAICHITD
FERDEIG &, BRI 6 » BLIETIBNT dtEAZR
B, BECRBNOZCEZERSLTVD. PSSO
WREICHBITDHFAFD DG (6 H BDERFET 0.88kg T
Horh, FARARICHIDHHFE 1.12kg &5, P
SOHHAFCHERUTHE MEMOERRENRIARD,
4 nBORBECTE MEMDZEBNDBBLER T LIZOTE
BLDEERD.

RIC, RTEREFEEED 100cm? DL EOBEFZRE T
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Figure 3 Means of 10cm subcutaneous fat area
by ultrasounding (U_SFA) and subcutaneous fat
thikcness by ultrasounding (SFT) at each fattening
period.

[J:10cm U_SFA by ultrasounding, @ : SFT by
ultrasounding

Table 3 Correlation coefficients among subcutaneous fat thicknesses and subcutaneous fat areas by

ultrasounding, grading and image analyzing

SFT by digital
image analyzing Total SFA 10cm U_SFA 10cm |I_SFA
SFT by grading 0.85** 0.64** 0.63** 0.82**
SFT by digital image analyzing — 0.73** 0.77** 0.88**
Total SFA — — 0.71** 0.80**
SFA within 10cm by ultrasounding — — — 0.78**

** - P < 0.01, SFT : subcutaneous fat thickness, SFA : subcutaneous fat area, 10cm U_SFA : SFA
along 10cm by ultrasounding, 10cm |_SFA : SFA along 10cm by image analyzing
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Figure 4 Relationships between total subcutaneous fat area (SFA) by digital image analyzing and 10cm SFA

by ultrasounding (U_SFA) at each fattening period.

* - P <0.05

RABKLU6-8 n ADR TEHEREBNECBBROKT
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BIEBRBRICHNTE S DEHMERNZ. BBFRIO0 »
BZERVWZINTOEBRET, 3EHMDOE 1 ZHHHY
FELBEEDHFE, 2EHN 10cm BEREREEED
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BTIFRERED R = 0.57 EBERICEWLEZRL (P<
0.01), 20%, EBEMNEDICONRERMITESBED:Z
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Table 4 Correlation coefficients between
increment of 10 cm U_SFA by ultrasounding and
total SFA by image analyzing

Increment of 10cm U_SFA Total SFA
0- 2 mo. 0.55**
2- 4 mo. 0.33
4- 6 mo. 0.11
6- 8 mo. 0.41*
8-10 mo. —0.16

P <0.01,*:P<0.05

ERBUR. &2, BFRELEEAD 10cm BEREE
DEFRFHEDNECHOIZIERF, CORBRBODOE DS
NEZRRLUEZEDODE LN, BBERE 8 » BLIEE,
2 W ABBSUICBHELEFENRD 10cm BERERED
EIRESNEZ. COZEKRD, BBBRIB2 hAERTOEA
ERFOFEEDLO 10cm BEREREDLS, RENRET
IEMMEZ T CHEULSS JEHRESNTE.

3 B

BEDZENS, B%RED10cm BRZALDIET,
R EREEEDHENTD(CITRETH D I EH RSN
z. ¥z, BBRKB 2 n BORBTRIENEK TEME
DEOELREITDZENTRECHDIENRESNEZ. &
DIERZEMABL, REROICK TEMDER2 MDD
DEEICDOVNTIE, EAROEREZRIHT S IE TR
ZTREMOERZFI CE DA REMHRIES .
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Figure 5 Accuracy of prediction for the subcutaneous fat area (SFA) of image analysis (selected variables

were shown in Table 4).

- P <0.01, O : Over 100cm? SFA by digital image analyzing

Table 5 Selected variables with their signs (in parenthesis) in the multiple regression analysis to predict

subcutaneous fat area by image analyzing

10cm U_SFA at 0 mo. (—),
10cm U_SFA at 0 mo. (—),
10cm U_SFA at 0 mo. (—),
10cm U_SFA at 2 mo. (+),

10cm U_SFA at 2 mo. (+)
10cm U_SFA at 4 mo. (+)
10cm U_SFA at 4 mo. (+)
10cm U_SFA at 8 mo. (+)

Fattening age R? Selected variables
0 mo. 012 Body weight at 0 mo. (+)
2 mo. 0.57** Body weight at 0 mo. (+),
4 mo. 0.63** Body weight at 4 mo. (+),
6 mo. 0.64** Body weight at 6 mo. (+),
8 mo. 0.79** Body weight at 6 mo. (+),
10 mo. 0.83**

Body weight at 10 mo. (+), 10cm U_SFA at 2 mo. (+), 10cm U_SFA at 8 mo. (+)

** - P <0.01, R?: Determination coefficient.
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