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FIFTY-E1GHT Brown Swiss calves of about 9 months age
and 189 kg live body weight were divided into four
experimental groups of 16, 16, 14 and 14 animals res-
pectively for groups I, I1I, III and IV. Two levels of
feeding (medium and high) with two levels of coneentrite
roughage (3:1 and 2:1) were tested. So, the four experi-
mental animal groups represented, medium level of feeding
with 8C : 1R ratio, medium level with 2C : IR ratio, high
level avith. 3C : IR ratio and high level with 2C : LR ruatio,
respectively for groups 1, 1I, Il and IV. The experiment
Tasted until animals reached 660-600 kg, For about 17 months).
Three animals from each - group were slaughtered at
460-500 kg and at 560-600 kg. to study the effects of plane
of nutrition and changes of live body weight on raveass
characteristics,

Results showed thut the average slaughter age of the
four experimental groups was nearly similar and was about
21 months at the first slaughter and 26 months at the
second slaughter.

Averages of dressing percentage were higher for groups
received the high level of feeding than those of the medium
level. However, dressing percentages were not significantiy
affected by O 2R ratios.

Animal groups received the high level of nutrition
showed higher values of boneless weight and percentage of
bonelegss and lower wvalues of hone percentage than those
received the medium level. The different ratios of C:R
did not affect significantly neither honeless meat percentages
nor bone percentage.

The present results indicated that as the live weight
increased, percentage of boneless meat and meat : bone
ratio significantly increaged and bone pereentage signifi-
cantly decreased.
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The data showed that neither levels of feeding nor
C:R ratios had significant effects on the eye muscle area.
The sume results were obtained regarding  fore-and  hind
quarters percentages.

At the first slanghter, no significant differences in
chemieal composition of the eye muscle were observed neither
between the two levels of feeding nor between the two
C:R ratios, however, ether extract content was higher with
groups received ration of 3C : 1R ratio than those received
ratio of 2C @ IR ratio. At the second slaughter, fat con-
tent of the eye muscle inereased significantly by increasing
level of feeding.

Data concerning the effect of plane of nutrition and
changes of live body weight on non-viseeral and visceral
offals were also investigated.

The effect of plane of feeding on the carcass traits have heen
studied by many workers. Henrickson, et ol., (1965) on Hereford
hnlioeks and Finzi, ef al,, (1968) on Brown Alpine cattle found
non significant effect of high and moderate planes of nutrition on
dressing percentage. Callow, (1961) found that a high plane of
notrition hag often been shown to inereage the proportion of fat
i carcass without any effects on musele : bone ratios. On the
other hand, Guenther, et al., (1965) found that Hereford steers fed
on high plane of nutrition always had less bone percentage than
contemporaries given diet of lower energy content. Moreover, Pres-
tan, et al., (1963) showed that increasing the ME contents of the
diet gave fatter carcass as measured by chemical composition of
trnth rib cut. Also, Waldman, ef al., (1971) indicated that the
“ifect of high level of feeding was to increase the proportion of
longissimus dorsi muscle fat and decrease the proportion of mois-
ture and protein than medium level.

With respect o the effect of concentrate : roughage ratios of
the rations on carcass traits, Lister, ef al.. (1968), and Preston and
Willis, (1969) reported that dressing percentage increased as the
concentrate part in ration inereased. However, Levy, et al., (1976)
sod Ferret, ef al.. (1962) found no effects of C:R ratios on dress-
i percentages.  Swan and Lamming, (1970), found that the per-
centage of ecareass fat increased from 14.9 to 19.2 with increas-
ing concentrate in the diet from 30 to 7%. El-Ashry, ef al,
(1972), reported that the boneless meat percentage did not signi-
ficantly differ when Friesian calves were fd 50 and 80% concentrate
containing ratios.

Faypt, T Anim. Prod. 25, No. 2 (1985)
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The present work was conducted to study the effect of two
planes of feeding (moderate and high levels) and two ratios of
concentrate : roughage (3:1 and 2:1) on the dressing percentage,
beneless meat percentage and chemieal composition of meat of
srown Swiss male calves,

Material and Methods

Fifty-eight male Brown Swiss calves of about 9 months of age
and 189.0 kg live body weight were divided into four experimental
groups of 135 animals in groups I, 1l and 14 animals in groups
UL, IV, The averages initial ages and weights of the animals
were, 275.6, 284.0, 276.0 and 261.6 days ; 190.5, 189.0, 187.56 and
1874 Kg, respectively for groups I, I, II and IV. Four experi-
mental treatments were tested, The treatments included two levels
of feeding; medium (allow 0.8 kg daily gain/animal) and high
fallow 1.2 kg daily gain/animal). Within cach level of feeding two
ratios of coneentrate (C) : roughage (R) were used ; 3:1 and 2:1
on starch equivalent (SE) basis. So, the four experimental animal
groups represented ; meduim level of feeding with 3C : 1R ratio
(I}, medium level with 2C : 1R ratio (I), high level with 3C : IR
ratio (III) and high level with 2C : 1R ratio (IV).

Calves were tied to individual feeding stalls and allowed to
drink three times daily, At the end of the growth period, three
animals from each group were slaughtered at average weights
from 450-500 kg. The rest of the animals were fed the same
treatments until reaching 550-600 kg. Also, three more animals
from each group were slaughtered at these final weights to study
the effects of plane of nutrition and changes of livehody weight
on carcass characteristics.

The experimental ration consisted of a local Co-op-concentrate
feed mixture, berscem hay and rice straw. The co-op-feed mixture
consisted of 409, nndecorticated cotton-seed cake, 26% wheat bran,
20 corn, 79 cane molasses, 4%, rice bran, 2% limestone and 1% salt.

Chemical composition of the feedstuffs used is given in Tahle
1. Animals were fed according to El-Ashry allowances (1980).

Egypt. J. Anim. Prod. 25, No. 2 (1925)
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Table (4 ):= The chemical analyeis of feadstuffs used (%)

On dry matter basis

= ¥olnture
Peedstulfa % Crude Cruda Sther ish o
protein fiber extragt % 1
% % % :
Co=op feed mix. 11.6 21.0 20.2 2.9 13.6 2.3
Rice atraw 5.1 2.3 36.T 1.2 19.6 40.2
Hay 12.9 12.8 25.1 2.7 13.0 46.4

RHResults and Discussion

The average slaughter age of the four experimental groups was
uearly similar and wag about 21 months at the first slaughter and
26 months at the second slaughter,

2 Dressing outl percentage

Results of Tables 2 and 3. indicated that averages of
iressing percentages at the first and second slaughters based
o either fasting live weight or empty weight were higher for
sroups received the high level of feeding than those of the med-
mim level.  However, the differences were significant (P < 0.05)
i the case of the dressing percentage of the first slaughter calcu-
loted on empty weight basis. Zalewski, ef al., (1977), found that
dressing percentage of Polish Black-and-White calves was about
1% unit more on high plane of feeding compared to moderate planc
of nutrition. Finzi, et al., (1968), Platikanov, ef «l., (1971) and
Shimizu, ef al., (1976) showed that carcass yields were not signi-
ficantly different on high or low plane of nutrition. However,
Guenther, ef «l., (1965) found that dressing percentage of half-
sib Hereford steers was higher significantly on high than on high
than on moderate plane of nutrition.

The present results showed that dressing percentages wers:
not significantly affected by C:R ratios either at the first or the

Egypt. J. Anim. Prod. 25, No 2 (1985)
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second slaughter. These results are in agreement with those
obtained by Theurer, et al,, (1973). Levy, et al,, (1976) and Ferret,
et al., (1882),

TABLE 2. Mean weights (kg) of carcasses, dressing and honeless meat per-
centages and earcass composition for different groups. (First

elanghter),
Geroun
Tter P
T 11 11T v
Fosting welght (k) 452.33 450,33 494.33 470.00
Impty welght {im) eU2.65 399,23 438.02 418,52
Yot carcaes velght  (kg) 250.33 25B.67 2B6.67 275.50

Dressing vercentope (%)
Daged on fasiing wejpnt *

55.10  53.93  (D,.69 561,03

wa 55.3%  57.42  57.99  58.63
Based on empty weight :i %g:%i 21:%% gg:jg gg:gz
loneless weight (ke) c02.80 211,08 236,26 225,97
Percentage of Lonelesa (%) 81.01  B1.60 82,39 B2.02
Bone weipght { kg 45.84 45,14 47.44  47.21
Percenteage of bone !%? 1831 17.45  16.8%  17.14
Heatibons ratic 4.53 477 5.2 4.85
Eye muscle area em 102.37 1le.98 107.41 102,12
Left side carcess weipht (kg) 126,33 129,00 141.67 138,00
FDrE—-quartEf‘(N)Heighﬁ (kg) 68,00  6B.1T  75.67  73.50
Percentage of (FQ) ¢ 53.B4 53,08 53,45 53 04
Boneless mest of (FQ)welght(kg) 53.84 54.95 63.42 60,05
Hind-quarter(HQ)weipht(kg) 58.33 6050 66,00 63.50
Percentoge of (HQ) 4 AR.16 26,82 AR.55 46,7
Boneless mest of (IQ)welpght(ke) 47.83 51.00 55.6T 53,67

® Carcees with liver, heart, kidneyr snd testen.
.  Liver, heart, kidmeye and teotes were excluded.

b)  Boneless meat

The averages of absolute and relative weights of boneless
meat of the whole carcass, the hind quarter (HQ) and fore quarter
(Eq) for the different groups at the first and second slaughters
are shown in Tables (2) and (3). The data indicated that grouns
received the high level of feeding had higher values of boneless
weight and percentage of honeless in both the first and second

Egypt. 1. Anim, Prod. 25, No. 2 (1985)
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slaughters. However, the differences were significant only regard-
ing the second slaughters. Karadjole, ¢t al., (1978), indicated thal
on high plane of nutrition, significantly higher carcass yield was
ohiained with more fat and less bone, however, muscle meat was
not affected. Drennan, (1979) found that plane of nutrition did
not affect the overall carcass composition or distribution of lean

meat, fat or bone in carcass.

Table ( 3)1- Mean weights (kg) of carcassmes, dressing and tone-
less meat percentages and carcase compogition for

{ second slaughter ).

different experimental groups,

.

Groups
Item
I X IIx a

Faﬂting welght (kg) 594.00 537.33 545.67 609.33

gty welghf (kg) 525.62 464.28 477.12 526.53
Hot cercasas welght (kg) 362.00 314.67 324.67 368.33
Dressing percentage
S
Based on empty weight I &7y % o6 &oies
Boneless weight (kg) 302.05 262.07 275.17 312.06
Percentage of boneless (%) 83.44 83.21 84.76 B4,67
Bone welght (kg) . “ 56.28 48.01 45.96 51.63
Percentage of bone (%) 15.56 15,37 14.16 ; 14.06
Meat:bone ratio 2 5.36 5+45 6.00 6.04
Ege muscle ares (em®) 114.11 110,28 104.90 109.57
Left aside carcass weight (kg) 181.83 156.67 162.B3 185,50
Forn-quarter(F?)wei%ht (xg) 100,33  85.50 8T.B3 101.1)
Percentage of (Fq) 55.09 54.48 53.94 54.55
Boneless meat of (Fq)weight (kg) 83.83 T1.33 T4.83 85.63
Hiud-qaurter(ﬂ?)weight (ko) 81.50 71.17 75.00 B84.37
Percentage of 44,91 45.52 46.06 45.45
Boneless meet or?Hq) wedght(kg) 69,00 60.17 63.83 71.83

# Carcass with liver, heart

kidneys and testes.

#2 Liver, heart, kidneye and %estes were exoluded.

No significant differences were found between boneless meat
percentages for groups fed the different C:R ratios at both the
first and second slaughters. These results are in close agreement
Wise, et al., (1968),
ct al., (1976) and Stepanov, el al., (1582).

with those reported by Ellis (1863},

Fgypl. J. Anim. Prod. 25, No. 2 (1985)
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it is found that bone percentage significantly (P < 0.05)
deereased as the level of feeding increased. Guenther, et al., (1965),
Martin, ef al., (1966), Swan and Lamming, (1967), Kelly, ef «l.,
(iw68) and Andersen (1975) reporied a reduction in carcass bhone
with increasing level of feeding. Bone percentages observed in
this experiment were not affected significantly by the ratios of
CiR.

It has to be pointed that the high level of feeding had =
significantly (P < 0.05) higher muscle : bone ratio than that of
the moderate level. These resuits are in accordance with thosc
vbserved by Guenther, ef af., (1965) and Butterfield, ef al.. (1971
Cn the contrary, Callow (1961) and Henrekson ef al., (1965), show-
el no difference in musele : hone ratio in carcass from steers
fed different planes of nutrition. No significant differences were
found among groups fed 3 : 1 or 2 : 1 concentrate : rvoughage
ratios regarding muscle : hone ratio. This trend agreed wilh
MeCullough (1970) and Levy snd Holzer (1971).

The eorvelation between liveweight (al the first and second
slaughters) and boneless meat percentage, bone percentage and
rieal : bone ratio were studied. A positive correlation between
Hveweight and boneless meat percentage, and between liveweighi,
#nd meat : bone ratio was found. As the live weight increased,
percentage of boneless meat and meat : bone ratio increased sig-
nificantly (P < 0.01). On the contrary, as the liveweight increas-
el the bone percentage significantly (P < 0.01) decreased. Such
results are in accordance with those of Kropf and Grof (1958).
Tullah and Martiz (1965), Berg and Butterfield (1968), Takeshita,
ot al. (1973) and Geay, et al. (1975).

The present data indieated that neither levels of feeding nor
C:R ratios had significant effects on the eye muscle area {(Longissi-
mus Dorsi) between the 9th and 10th rib. These results are in
full agreements with those of Hironaka and Kozub, (1973) and
Russo, ef gl (1983). However, Lamming, et el. (1966), Hiner and
Bond (1971) and Sully and Morgan, (1982) found that steers fed
high level of feeding had largev eye muscle area at the 12-13 rib
than thoze of steers on low level of feeding.

FEgypt. 1. Anine Prod. 25, Ne. 2 (1985)
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et Fore and hind quarters

Data of Tables 2 and 3 showed that there were no signifi-
cant differences either between levels of feeding or between C:R
ratios groups in fore-and hind quarters percentages. The correls-
tion studies indicated that as animals weights increased, fore-
gquarter percentages significantly (P < 0.05) increased while those
of hindquarter significantly decreased (P < 0.05). These results
ar¢ in agreement with those reported by Fredeen, et al., (1971)
who found that there was a tendency for hindquarter to decrease
by inereasing liveweight,

1) Chemical composition of the tenlh rib

Chemical analysis of the longissimus dorsi muscle at the 106k
rib for calves of different groups at the first and second slaught-
ers is presented in Tables 4 and 5. The data indicated that at
first slaughter, no significant differences in chemical composition
were observed neither between the two levels of feeding nor be-

Table (4 ):- Chemlcel compesition of the Longissimus
dorel muscle. ( First slaughter

Allowmances fer Allowances for
O.Bkg dally gain 1,.2keg daily gain
Item G.1 6,11 0. 111 g.1v
¢:R C:R C:R C:R
3:1 2:1 311 2:1
Moisture % T74.15 T5.15% 73.69 74.63
Crude protein % 22,10 21.20 2,13 21.65
Ether extract &% 2.15 1.86 2,61 2.03
Total ash % C.97 0.99 0.95 0.98
Glycogen{by Aifference) % U.63 0.80 0.62 .71
Compeeition on dry besise:
trude protein @ 85.49 85.35 B4.19 85.35
Tther extract % 8.33 T.49 9.87 8.01
Total anh LA 3.76 3.98 3.62 3.86
Glycogen({by difference}® 2.62 3.18 2.32 . 2,78

Egypt. J. Anim. Prod. 25, No. £ (1985)
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Lween the two C:R ratios, however, ether extract content was high-
er with groups received ration of 3C : 1R ratio than those re-
ceived ration of 2C : 1R ratio. These results are in agreement
with that of Andersen, (1975). Regarding the second slaughter,
data of Table (5) showed also that neither level of feeding nor
(:R ratios significantly affected chemical composition, however,
fai content increased significantly (P < 0.05) by increasing the
level of feeding. Garrett, (1971), Waldman, et al., (1971) and
Eadloff, ¢f al.. (1974) reported that high plane of nutrition in-
creases the percentage of fat.

Table (5 ):~ Chemical composition of the Longlssimus
dorgl muacle.{ Second zlaughter ) .

Groups
Item
I IT 111 v
Moisture 76.29 76.10 T4.08 74.72

Crude protein 19.64 19,86 19.90 19,92
2.18 2,10 3.88 3.28
.97 0.96 0,99 1.03

% 0,92 0.98 1.15 0.95

Ether extract

Total ash

—- ® W W W

Olycogen (by difference

Compopition on dry basis:

Crude protein % 82.95 B3.12 76.87 178,87
% 9.09 B.7T 14.87 13,30

Total ash % 4.11 4,01 3.82 4,05
%

3.85 4,10 4.44 3.78

Bther extract

Glye ogen

it has been clearly shown (Table 5) thai by aging, the fat
wontent increased which indicaied thal deposition of fat in red
meat occurred only at older ages, when marked amounts were
already aceumulated under the skin and around the internal or-
gans. These results agree with those of De Ramos (1969), Kon-
dratenve, (1071) and Antal (1977).

‘gypl. J. Anim, Prod, 25, No. 2 (1985}
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e)  Offal components

The absolute and relative weights of offal components into
non-visceral and visceral offals are shown in Tables 6 and
7. Analysis of co-variance of the present data indicated no sig-
nificant differences for non-visceral offal components weights as
# percentage of fasting live weight between animals fed high level
of feeding and those fed moderate level except that head percen-
tage of the second slaughter was significantly (P < 0.05) higher
for the high than that of the moderate level of feeding. There
were no significant differences between animals fed the different
C:R ratios.

Table (¢ )i~ Mean absolute welshte (kg) and weights of offal
componentd a9 a percentogs of feebing live wei-

& ght for aifferent groups. { First asilrughter ) .
G.I . 1X ¢, IIr G IV
Item :
kg % kg & g % ke %
Nonw-yieceral offal:
hiead 24.16 5.34 24,10 5,35 25.67 5.19 24.90 5
Feat 11.22 2,48 10,93 2,43 11,85 2,40 13,54 2.45
Tail 1.58 0.35 1.84 0.41 1.87 0.38 1,73 0,37
Hide 34.83 T.67 31.50 6.99 33.33 6.73 34.17 7.27
Viscersl offal:
aunge and Trachea  4.47 0.99 3.49 0.77 4.08 ©.83 .79 0,51
Oepophagus 0.4T 0.10 0,46 0.10 0,51 ¢.10 0.46 0.10
Disphramm 2.22 0.49 2,22 0.48 2,38 ¢.48 2,07 044
Heart 1.83 0.41 1,67 0,37 1.88 0,38 1.80 0.1%8
Liver 5.33 1.18 5,04 1.12 5.24 1.05 %.37 1.14
Kidneys 1.08 0.24 0,96 0,21 1.08 0,22 1,09 .23
Spleen 1.12 0.25 0,93 0.20 0.96 0,19 0,83 (.18
Genital tract 2.37 0.53 2.90 0,64 2.56 0.52 2,10 0.45
THatesn 0.7¢ 0.16 0.70 0,16 0,73 0,15 0,64 0,12
Stomach full 52,00 11.48 54,00 11,99 60,17 12.14 52,33 11.15
Stomech empty 12,02 2.6% 12,04 5 12.93 2,62 12,40 2.64
Intestines full 20,27 4.48 19,47 4432 19,13 3,88 22,50 4.78

Intestines empty 10.71 2,37 10.33 2,29 10.03 2,04 10,36 2,33

W
Kidneys fat 1.96 0,43 1.40 0.3 2.84 0.57 0.98 0.21
Stomach fat 1.73 0.38 1.51 0.34 3.88 0.656 1.14 0.24
Intestines fat 1.22 0.27 1,40 0,31 2.07 0.47 1.12 G.24

The correlation belween liveweight increased the non-visceral
offal components percentages did not differ significantly. These
results agree with those found by Seebeck (1967).

Egypt. J. Anim, Prod. 25, No. 2 (1985}
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Table (7 )i- tean absolute weighte {kg) and weignts of offwl compsnents am &
percentagé of famting live weight Zor dif<erent ETouDs,
_— { Secon’ slauchter ] .
Groups
Item I I1 111 v
g 5 g el kg ] kg =

Jen-"isceral gffal:
Hele Ja.97 5,56 31.00 5.79 28.27 5.17 30.863 5,02
Ceet 14.60 2.46  13.93 2.61 12,90 2 14,11 2,32
Tail 2,35 0.40 2.03 .38 1.77 0. 22 B3l Q.38
dide 44.87 7.60  43.00 B.00 42,37 TTT A4L33 T.23
iaceral offal:
_UNEE and LTAchesa 5.25 .88 4.22 2.79 4,78 ¢.80 4.83 ©.73
Jesophagus 0.58 0.10 0.45 C.08 G.48 0.09 G5 0.03
Jiephregn 3.37 0.57 .85 0.53 3.07 .56 3.32 0.55
ieart 2. 47 0. 42 2.44 ©.4b 2,50 0. 46 2.78 O.do
“iver 5.92 1.60 5.TE 1.07 5. 92 1.u8 b.98 1.15
idneys 1.25 0.21 1.27 0.24 1.17 D.22 1.40 023
Spleen 1.16 0.20 l.08 0.19 1.10 .20 1.24 0.28
Gemital tract 1.96 0.33 1.92 0.36 1.52 n.2a 252 0.
Testen 0.97 is o0.e8 .17 0.84 0.15 0.93 02;
Stomach full 65.50 11.03 70.33 13.11 67.50 12.36 B1.83 13,41
Stomech empty 14.40  2.43 14,01 2.63 13,21 z.a1 1611 2.64
intestines full 28.67 479 27.17 %.08 24,67 4.51 28.83 4.73
Intestintda empty 11.39 1.92 10.18 i.91 10,04 1.83 11.75 1.%3
Kidneys fat 1.22 0.21 .78 0.14 1l.28 0.2 1.87 0.27
Stomech fat 2.79 0.47 3.26 0.59 4.8 B.Sg 5-34 0.856
Intestines fat 3.59 .61 ER5] 0.61 4.26 0.78 5.15 0.85

With respect to the visceral offal components, data indicated
that neither level of feeding nor C:R ratios affected significantly
weights of lungs and trachea, cesophagus, muscles of diaphragm,
heart, liver, kidneys, spleen, genital tract, testes and full and em-
pty stomach and intestines as a percentage of fasting liveweight
hasis. However, a significant difference was found in genital tract
percentage between the two C:R ratios at the second slaughter.

Level of feeding had no significant effect on the fat of kid-
neys, stomach and intestines percentages at the first slaughter.
Animals received the high concentrate ratio (3C : 1R) had sig-
nificantly (P < 0.05) higher kidneys and stomach fat percentages
than those on the high roughage ratio (2C : 1R). These results
are in agreement with those found by Henning, et al., (1979) and
Knotek (1980).

It was found that by increasing age, the percentages of
stomach and intestines (full and empty) did not differ signifi-
cantly except intestines empty weight as a percentage of fasting
liveweight, which decreased significantly (P < 0.05) by increas-
ing live-weight.

Egypt. J. Anim. Prod. 25, No. 2 (1985)
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Levels of feeding increased significantly (P < ¢.05) stomach
fat but no significant differences were detected either between
levels of feeding or between C:R ratios on kidneys fat and in-
testines fat percentages at the second slaughter.

The present data showed that by advaneing in age, kidneys
fat significantly decreased (P < 0.05) and stomach fat and intes-
tines fat significantly increased. These results are in harmony
with those obtained by Luitingh (1962) and Seebeck (1967).
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