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Growth Patterns of Carcass Tissues in Holstein Male Calves
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A total sixteen Holstein male calves of 15 to 264 day of age and 49.6 to 182,0kg
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 Butterfield and May (1966).
Classification of relative growth pattern was based on the growth coefficients calculated
from the allometric growth equation of Huxley (1932).

Each of total muscle and bhone tissues had a slower growth than live weight, while
total fat tissue had a faster growth. Relative growth impetus on 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=18.810+
0.643 X, where Y is weight of the total muscle tissue in kg and X is weight of the total side
carcass tissue in kg. The muscles of the abdominal wall tended to grow faster than total
muscle. Of thirty muscles studied, three muscles were classified as high impetus, twenty-
three as average, and four as low. It is worth notice that the longissimus dorsi showed a
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high impetus growth.
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Fig. 1 Growth of carcass tissues relative to live
weight
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Fig. 2 Relative growth of weights of muscle, fat
and bone to total tissue weight in right
side carcass

Table 1 Relative growth of weights of muscle,
fat and bone tissues to total tissue®
weight in right side carcass

Growth Relative
Tissue coefficients growth
b’ impetus
Muscle 0.995+0.016 Average
Fat 1.597+£0. 110* High
Bone 0.833=0. 035* Low

All ’b” values(£S.E.) are significant at 1% level.

* significantly different (P<<0.05) from 1.0

1) total tissue=muscle+fat-+bone+tendon
+ligament +kidney
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Butterfield and Berg
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Proximal pelvic limb (20)
Distal pelvic limb (10)
Surrounding spinal column (8)
Abdominal wall (8)

Proximal thoracic limb (14)
Distal thoracic limb (13)
Thorax to thoracic limb (5)
Neck to thoracic limb (4)
Neck to thorax (17)

Fig. 3 Standard muscle groups
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Table 2 Relative growth of weights of standard
muscle groups to total side muscle weight

Anatomical location g)recg‘x:ti};nts Rreolj:,:;’le
(Standard muscle group " g
impetus

Proximal pelvic limb 0.980£0.022 Average
Distal pelvic limb 0.992£0.061 Average
Surrounding spinal column 1.0940.047 Average
Abdominal wall 1.192+£0. 046* High

Proxima! thoracic limb 0.946£0.027 Average
Distal thoracic limb 0.969%0.070 Average
Thorax to thoracic limb  0.964+0.042 Average
Neck to thoracic limb 0.917%0.061 Average
Neck and thorax 0.906£0.044 Average

All ’b’ values(£S.E.) are significant at 1% level.
* significantly different (P<C0.05) from 1.0
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Table 3 Relative growth of weights of individual muscles to total side muscle weight
Standard Growth Relative
muscle Muscle name coefhicients growth
group b’ impetus

1. M. tensor fasciae latae 1.093 Average

M. beiceps femoris 0.971 Average
M. gluteus medius 1.053 Average
M. vastus lateralis 1.044 Average
M. rectus femoris 1. 009 Average
M. semitendinosus 1.013 Average
M. gracilis 0.927 Average
M. semimembranosus 0. 994 Average
M. adductor 0.798* Low
Mm. vastus medialis et intermedius 0. 769* Low
2 Mm. gastrocnemius et soleus 0.977 Average
3 M. psoas major 1. 008 Average
Mm. longissimus thoracis et lumborum 1.177* High
4. M. obliquus externus abdominis 1.146 Average
M. obliquus internus abdominis 1.373 High
M. transversus abdominis 1.318* High
M. rectus abdominis 1,157 Average
5. M. infraspinatus 1. 005 Average
M. triceps brachii (Caput longum) 0.985 Average
M. supraspinatus 0.988 Average
M. subscapularis 0.966 Average
M. brachiocephalicus 0.815* Low
6. M. extensor carpi radialis 0.923 Average
7. M. latissimus dorsi 0.953 Average
M. serratus ventralis thoracis 0.942 Average
M. pectoralis profundus 0.987 Average
Mm. pectoralis superficiales 0.925 Average
8. Mm. rhomboideus 0.853 Average
M. serratus ventralis cervicis 0.961 Average
9. M. semispinalis capitis 0.774* Low

All ’b’ values are significant at 1% level.
* significant different(P<C0.05) from 1.0

5 (M. obliquus externus abdominis) ¥ X UViE
B (M. rectus abdominis) (X554 /R L7zs,
TORBHRIEIIL X ORED -7 (b =1.146 &
L O 1.157), Butterfield and Berg (19660911,
JEEBEA BT D Chbofix, Wb Aa%sdd
E TR L TEROENERERTC &
HIRELTED, Bn@EOEYEE T K
BRIZNEIFT MR L0 D, —Biz L4
WE LTS h T % WBR RS, BEEEHO
W& EbTHoMENC 2RO Biky LE
LREXRLI Z &3, Butterfield
(19660 OFEREL—HKLTE D, FJLABTIEE

and Berg

Db EHAEERTERIND,

EHARTHL T, BorLHOERHEL T
Lo, MENrORETLIREOHHTET 2
& (M. adductor), WHl¥ X O HPRIAR (Mm.
vastus medialis et intermedius), BHFEFH 5\
BEBEDOLENrLRT LRI ONCET 5L
BiBEAT (M. brachiocephalicus), ¥ X % & gD
HEEOHRCIET 2% ¥ B (M. semispinalis
captis) @ 4 fTH -7z (b =0.798, 0.769, 0.815
B X T0.774),

SRE L7308 5 B350, AFMICK LT
FOMKNERELRLIEY, TORKEGREDL OfF



6 BT 2 AR AR R RES

Table 4 Relative growth of weights of subcuta-
neous and intermuscular fat depots to
total side fat weight

Growth Relative
Fat depot coefficients growth
b’ impetus
Subcutaneous fat 0.795+0. 097 Average
Intermuscular fat 0. 960x0. 066 Average
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