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AR 42 FEiciz, ERNGFREE BRA-XR) Kb 3Ze8bTh4 BT B - LA
FHEFCLI4NEER, TO0HROBO FRFECIASNTREICHEREL, 4HTIZ30 %
L2EDZKESTVEY. LA LABOAARTHET cET 3ENERENLHAT o —F
3, ZOEENBEERIC O LDSTDRONERERTH 3.

22T, APRIILAETHETOL L4 L L3 FFoMEHIc Y 2ERAR &< cHAME
BB XODBEEBOBREREEHENREOE» B2 L, AHETFEECL Z5RERE
2LOABENRLOLT D OEBARERXI EEH LA DTH S

MBI ULE

HEMENL, 8% T~15 88X L ERERRG AR KEUTHEL, HEREH 15~195
Hihs & CAERE 49.6~197.5kg TEBRLIzrx v 2 4 YRBEFHIOETE 2. ChEDTF4
2, BALD 50kgx TRAALE LTHRIENAOAKEESh, 50kg kb kg FTRARLLATL
AOEEBREEFE v ~FROBBREEOHHBSKIVAETSH, kg DIBRATHOEER
BELHEEOHRBRER K> THRI M. 86, BKEBHKKE L.

H#RE, BRUHOERBRELE BEY T st icEERMBEE L » TRIDBHR L.
B 2 SMRic Uik, 24~48 5 1~2°C D{BEZICRE Lctk, ZOAEMNIC DT Butter-
field and May (1966)® @FHEick - TERTT, BN, R & B 8% FHoOSMERI
DEERIA L. DEELCHBERBRLTALT -2, —R:AX Y=a+bX, Huxley (1932)° o
xR ER (allometric equation) log Y=Ilog a+b log X s Tidw, ¥ALEBER I
TAHGW, B, BoRERBOEMEE ¥ALTHRERICWTIE [BEHAR] P oMK
B PALHFRERCHT 2L OENKRES KUEINL S BN ER TN T 2 TR, Sk
b5, REERSHG B L BRI O R EIC DWW THRE L. Huxley oRERY (growth coef-
ficient) b RRE/NERSBAIFELL-TRDBEEBICZOEREEZBREL. F/DMEDDB
BEEREEHEE L TCERLOEDEOFERREEREL, bBLOIXDFRCKRENLER, 20
HEXTRER (relative growth impetus) 2 @378 C(high impetus), b 1.0 XD FBEIT/HE

* REREENAE
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& %1349 (low impetus), b & 1.0 ORIt EEZSE D NITVE 1359 (average imp-
etus) & L7:%%.

HRELUEE

1. BREGERCHTIHA, BHELUEEGOBEHERER

FERDOHEMOFEKERTHAMBROKER, ERABORELOLDDLIANTERET L&
BB RBERINPTVOT, HEARODVTERLHLE (BRI + 8-+ B+ 58+ 51
EBHT AR, B XUEFHBROHENRELRE Lic. HREZEIEEE R TIR Fig. ]
DEBVTHY, REREDOEEREE Tablel 0t B0 TH 3.

48 -

' Table 1. Relative growth of weights of
B F

muscle, fat and bone tissues to
g total tissue? weight in right
29 - ‘I side carcass
'. . Growth Relative growth
® Tissue coefficients “b” impetus

W ¢ @ ! S
L4 OO Muscle 1.03+0.01 Average
Fat 1. 4740. Q9% High
5 L O AA Bone 0.77-+0. 02% Low
A

Tissue weight (kg)
w
o
=
le]

All “b” value (£S. E.) are significant at

3 L Ak Fat 1% level.

A * significantly different (P <{0.05) from 1.0

1) total tissue=muscle+fat+bone-+tendon
+ligament-+kindey

v b 4 A N BRI T 2 B AR O MR AR I3 B
2 A MoOZEARL (b=1.03), HRLICKER
TR, LARFEOHRMERRIEAERE R
10 20 3B 42 50 BEHEECRET A EBALGN. EKE
Total tissue veight (kg) JUDEOEEBREZDOREEIHI S BHLLU X
Fig. 1 Relative growth of weights of muscle, 3 ic, BB 2 HRAROHENRED
fat and pone to total tissue welght N Rz &by ThEVLSOTH 5T & psksiliny
Thotc. 2O ER, BREED» CHRMARKR
ERLBRERCHEELS ACERRBLTEY, MEMICiZY=0.673X+0.433 (R=0.998)
D—RAML SNtz 2T XRAEEAKANEBER YRELAHRERTH 2.
zhic LT, BRI 2 2B EROBNRERERELRL (b=1.47%), F4OMH
BT TIERNEBORESAFEEC LHIRESED Sh. IS CHERCHRFTIE BERAE
Bicst UG, REARLD O AT D »A AR S (ERE0R 0ke FERR) %
BELT2HOBNRERERL, BABRCEHHEBORRENRELRITAZEDCLBHERIN
. 1B, FHEOBAMERICHT 3EHRROREOKYEE LT BAMIATOREIEENSR
»ENIDICT LT, BABIKEOTRERSEDBT/NINT &5 H ORE S h TRKE.
BRI T A FHRBOENERERSTEER LA (b=0.77%) , c OEFERZHAKEBRE D
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INENSDTH -7 Thit, TED2HEDOMEET, ERICEBBTHET 2 & MEiflict
ThlnZ itk dBEDDEEDLDNS.

2. SEREMICXT S MBEEFHAE] olEdRR

Butterfield (1963)” 2, KW (ki) 2R T 5 100 O+ = O EESHAE R Bikic k
-C, Fig. 2 WRTXHT 950 HiEic AL, <h*t [EeEgmAR| (Standard muscle
groups) EERT EZWIBLTHE. 22T [EEGRE] CLoEBO 2HFRERICTT 3
Huxley OiERH b 2Rp 2L Table 2 IR LB THS. WHELTEROBHROFMAD
BEF (b =1.09%) LKEELZHERT 3HA (b=118%) RefAWicy L TEHAOHIREZER L k.
—7, BIBSEKROHE (b=0.89%), EHEHIVII EWEOLELLRT ZHIBOHE (b=
0.95%), FIBEARDEHR (b=0.84%) &, 2FHANICHLTHHAOENEEEZRL, 04208
HREHR IS L TEHFHOEMREER L.

MEEECHRT s HHSEBADOKRRE L LRIZREER L0, FHOWEEBE CHENE—F

Bttt BUEIT BT 30 &0 Tufd B

v h BEEZ BN G BAICEREDE—F LB
‘ FOAHER (RAZ) 10T 3RERKD &

»A K3 LEESEE (b=199%) 2Rl

p Butterfield and Berg (1966)'2 |3, H:8%ED

MEEE IR T 2B B2HR N L TERER

1. Proximal pelvic limb (20) HoEHE, &L REHOENEEERTCE
2. Distal pelvic limb (10) ERELTED, ARBELINETHT 360
3. Surrounding spinal column (8) = ™ )

4. Abdominal wall (8) L2 otz Eio, BMHERL DGR D EE E R
5. Proximal thoracic limb (14) 2

6. Distal thoracic ]li:nblm(lii) OB LR, 2BRICH L TEE DML
7. Thorax to thoracic limb (5) EBEZRLICER, TOFEHTHINERER
8. Neck ic li N — . - —

o Neop 1o poracie Jimb (0 BOSRINCRY &5 CEBERLIC LIC kB

b EEZ bh, Bic Hammond o EHED
AXHTAEIRELE T & &I Bic HBREE

Fig. 2 Standard muscle groups

Table 2. Relative growth of weights of standard muscle groups to
total side muscle weight

Anatomical location Growth coefficient Relative
(Standard muscle group) “b” growth impetus

1. Proximal pelvic limb 0.99+0.02 Average
2. Distal pelvic limb 0.89+0. 04* Low
3. Surrounding spinal column 1.09+0. 03* High
4. Abdominal wall 1.18+0. 04* High
5. Proximal thoracic limb 0.95%0. 02* Low
6. Distal thoracic limb 0.84+0. 04% Low
7. Thorax to thoracic limb 0.99+0.03 Average
8. Neck to thoracic limb 1.00+0.04 Average
9. Neck and thorax 0.94+0.04 Average

All “b” values (%£S. E.) are significant at 1 % level.
* significantly different (P <{0.05) from 1.0
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V. BB, BB SVIERBREOHROHERD EbIKAHRICH LTEHEOENBEEER LD,
CHHREROEEEREXB T80 L1812

3. 2HRBMCNTIEHORMKE

XK, DELEBDOS L, HEBHNEERBKEL,
ABHIHT 2 HEYREREN - nic Huxley OREZK D 2Rkl gRER¢E Table3 @

EBEDTH B

PONEET 4 v B 30 OfFicONT,

Table 3. Relative growth of weights of individual muscle to total side muscle weight

Growth

Relative

Standard
muscle Muscle name coefficients 5
group P growth impetus
1 M. tensor fasciae latae 1. 10* High
M. biceps femoris 0.99 Average
M. gluteus medius 1.03 Average
M. vastus lateralis 1.00 Average
M. rectus femoris 0.99 Average
M. semitendinosus 1.02 Average
M. gracilis 1.00 Average
M. semimembranosus 0. 94 Average
M. adductor 0.97 Average
Mm. vastus medialis et intermedius 0.87* Low
2 Mm, gastrocnemius et soleus 0.91 Average
3 M. psoas major 1.00 Average
M. longissimus thoracis et lumborum 1.13% High
4 M., obliquus externus abdominis 1.17 Average
M. obliquus internus abdominis 1. 22% High
M. transversus abdominis 1, 30% High
M. rectus abdominis 1.23* High
5 M. infraspinatus 0.96 Average
M. triceps brachii (Capue longum) 1.00 Average
M. supraspinatus 0.98 Average
M, subscupalaris 0.95 Average
M. brachiocephalicus 0. 90* Low
6 M., extensor carpi radialis 0.88 Average
7 M. latissimus dorsi 1.06 Average
M. serratus ventralis thoracis 1.01 Average
M. pectoralis 0.96 Average
M. pectoralis superficiales 0.88 Average
8 M. rhomboideus 1.09 Average
M. serratus veniralis cervicis 0.95 Average
9 M. semispinalis capitis 0. 72% Low

All “b” values are

significant at 1 % level.

* gignificant different (P <0.05) from 1.0
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2HRICH L CEBRACHMREER LR, BEH»SRT IBRBOHECET 5 RIBHHRY
(M. tensor fasciae latae), EMMOBHBEOHRICET 2 MEREL (M. longissimus thoracis
et lumborum), MHEIIOGRH BT 2WESY (M. obliquus internus abdominis), ERE (M.
transversus abdominis), MEEH (M. rectus abdominis) @ 5T, & WHEEMOER 3 HOKE
FEEBKREr -7z (b=1.22%~1.30%). RO ICBT 2o ERE (M. obliquus exter-
nus abdominis) 3 EFERLEBZO BRERK bIRL17T K& DTH - . Butterfield
and Berg (1966)® %, MEEZEBRTI2INO0HIF, WThbERSIHRI T2HARICHLT
BHEOMMREERTCEE2MELTEY, HRBHOZEERITIIT, ARERICAEIRTS
MREEZ. —RiCERFRELTHEBINTOINEREG S BEZOHE L SCFFOHE
Hic2BROREL R 2RE%R L7/- ¢ &3, Butterfield and Berg (1966)® O#ER & & —%
LTED, ALAKGEEO S EEEEEEH SN S

—F, 2FBIEHLT, BHorkFHOMMERELZR Ui, BE»ORTIBRBOHHCE
TEINE S KBRS (Mm. vastus medialis et intermedius), EHEH 5 V3 LEFOL¥D
CRTIMBOHEBICET 2 LMEEY (M. brachiocephalicus), BLUSHLMOEEDOHHIKET
RN (M. semispinalis capitis) O 35T, ZHEFNORERED O 0.87% 0.90* B .k
U0.72% ThH - .

FELLOFHDS 5225, 2HRICH LTEROMEREEZR LAY, ZORERED OFE
OHFRIZ, 0.88~1.17 & DIELEL, BEHICLVENBRECERORSVWHOELENER X h
fro DIEO XSz, BHEARD B—BoLALrTEhL, ThENBREIRE 2~V EE-T
BELTVARZEBASIPTHD, COTENTFHORRERE CTHREADAEPABICERICEEL
REZLTw3b0LEbhz”.

4. ZIEMEHICXT ZEAMNERER OB E

ESERGC T ART, B, AR S XU BEO EEBIEHO AXREZHE Nk BRI
Table 4 [c_RTELDTH 3.

ENERE S UT, BEEHERA (b=1.30%, KTFiEKE (b=1.07) &&pRE (b=
1.13) 3553, BRI SHE (b=0.88%) oMdREERLL. T/, KRTFIRH&HREREO
BN RERAR © EiEEE 3, KRR EBREBHIDAIV O Th» . B ‘o®EEAT
i, ¥AhoesBERIICEY 28&E3, BN o BTRIFX D RK&Er-7d Chid
Johnson et al (1972)® ORRE—HKT I D TH- .

Table 4. Relative growth of weights of depot fats to total side fat weight

Fat depot Growth coefficients “b” Relative growth impetus
Subcutaneous fat 1.07x0.06 Average
Intermuscular fat 0. 882:0. 05% Low
Body cavity fay 1.13+0.12 Average
Kidney fat 1.30+0.13* High

All “b” values are significant at 1 % level.
* significant different (P <0.05) from 1.0
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2 #

AT o ME KBd 2 ERHERBRORR/ % — Y EESREOCE» S#H Uk, ®HEMR
2, tEEAERASRNCL-THEL, H#7 ~195H#, 4{AE49.6~197.5kg TEH LIt RV R
24 EETFFIOHEOGELAEATSH 5. KAMERIE, Butterfield and May (1966) ®fkic#
UCHA, B B B S, BRCAELTCEhERTRL, —RRA TR, Huxley (1932)
OHMBRER TS TR BoELEREIDEFDEBDTH 3.

Q) HASEBICE LT, HRAER BER RIGEE X E8H S8 2 $HEENREETR
L. %7, WEHOEAGAMBEEL L ABRSERBER> OHET I RE L TY=0.673X
+0.433 (R=0.998) %% 7.

(2) 9> MEEGHE] 055, REROBHORAMGH LEENLERT IHHI. 25N
B L CEHOESREERL, FEMROGHREEFEDL VR EMEBEO L YL LRT 55
HELHOHNEEER Uiz, o4 20BRRBERTH- 2.

@) AELLIOHBOS> b, 2HENERCHL TS HHERE, 3HMNEHE, 22 HBSTHOHENRK
EERU. ERFRELTIMEIN T I - 20X A2 THEEESI, BELERT 5
EEHRBHEOHNBRESRR LA LRAMERED S L4k FER S hk.

@) 25RO L CEIMIBH B, RTIR &ARREIRIS 12EHE, HRIIR i3S H B R
EA&RL.

7E, KRR — BHUSBEFOFRTSMEIREEZITEFIRL OTHD, L
REEMHICY UCEROHELRT ARETH 5.
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Summary

A total nineteen Holstein male calves of 7 to 195 day of age and 49.6 to 197.5
kg of live weight were slaughtered to study the relative growth patterns of muscle,
fat and bone tissues, Right side carcasses were separated into muscle, fat, bone,
tendon, ligament and kidney by the total anatomical dissection technique of Butter-
field and May (1966). Classification of relative growth pattern was based on the
growth coefficients calculated from the allometric growth equation of Huxley (1932).

Relative growth impetus to total side carcass tissue were average for muscle,
high for fat and low for bone, respectively. Total muscle tissue weight in a side
carcass can be estimated by the following linear equation. Y=0.673X+0.433, where
Y is weight of the total muscle tissue in kg and X is weight of the total side car-
cass tissue in kg. The muscles of the abdominal wall and surrounding spinal col-
umn tended to grow faster than total muscle. Of thirty muscles studied, five mus-
cles were classified as high impetus, twenty two as average, and three as low.
It is worth notice that the muscle of longissimus dorsi showed a high impetus
growth.



