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SUMMARY

Thirty male lambs of different genotypes; Ossimi (O) and Chios (C) and two
crosses (1/2C 1/20 and 3/4C 1/40) were used in fattening experiment for 120 days.
Twelve animals including the different genotypes were slaughtered as they achieved
the desired slaughter weight (45 kg body weight). Data were analyzed to investigate
the effect of breed group on feed consumption, feed conversion, growth rate and
some carcass traits.

Breed group had significant effects on total body weight gain and feed conversion
ratio (kg TDN/kg gain), while this effect was not significant for feed consumption,
daily gain and length of the fattening period. The corssbred lambs (1/2C 1/20 and
3/4C 1/4 ©) were more efficient in feed utilization and grew faster than Ossimi and
Chios breeds. The averages were 160, 163, 199 and 175 g daily gain and 4.1, 3.8,
3.1 and 3.4 kg TDN/kg gain for Ossimi, Chios, 1/2C 1/20 and 3/4C 1/40 lambs,
respectively. i

Breed group had significant effect on carcass weight (p<0.05), fastand empty
dressing% (p<0.01), fore and hind quarters% of the carcass (p<0.01), tail fat and
total dissected fat (p<0.01), but this effect was not significant for boneless meat%.
Ossimi lambs had the highest fast and empty dressing% (49.2 and 60.8%,
respectively) while Chios and 3/4C 1/40 lambs had the lowest values 42.7 and 52.7:
43.2 and 51.4% for fast and empty dressing%, respectively.

Chios carcasses had the highest fore quarter% (54%) and lowest total dissected fat
(tail, kidney and bowel fats) (1.0 kg), while Ossimi carcasses had the highest hind
quarter (48.4%) and greatest total dissected fat (2.4 kg).

Significant breed type differences in the chemical composition of 8, 10 and 11 ribs
cut were noted concerning fat and ash percentages. Moisture, protein, fat and ash%
ranged from 56.8 to 58.0, 15.1 to 16.6, 22.4t0 23.4 and 3.4 to 4.7% respectibvely.
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INTRODUCTION

Efficiency of meat production in sheep would be improved by increasing litter size
weaned per ewe and/or weaning weight of lambs, such advance could be achived by
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improvments in conception rate, litter size at birth, milk production, lambs survival
rate to weaning or lambs growth rate. Local Ossimi sheep is poor in prolificacy (1.10
lamb/ewe, Marzouk, 1986) and low in milk production (65.5 kg in 79.7 days, Mousa
and Shetaewi, 1994). These traits need to be improved to increase the available and
marketable mutton. Crossbreeding with prolific breeds of sheep has the potential to
increase production through improvment of litter size of crossbred ewes. (Dickerson,
1977, Aboul-Naga, 1983 and Boujenane et a/, 1991).

Recently, the Chios breed was introduced into Egypt for the purpose of improving
prolificacy and milk production of Egyptian local sheep. Therefore, the use of Chios
breed in crossbreeding programs should be evaluated more completely before this
breed is used extensively in commerial production.

The objectives of this study were to examine the effect of crossing Chios breed with
Ossimi on growth performance, feed efficincy during fattening period and carcass
traits of male lambs. Also, the effect of slaughter age on some carcass traits was
studied.

MATERIAL AND METHODS

Thirty male lambs were used in this study. These lambs were born in February
1992 at the farm of Mallawi Research station, belonging to Animal Production
Research Institute, Ministry of Agriculture. They were of four genotypes; 8 Ossimi
(O), 6 Chios (C), 7 1/2C 1/20 (F1) and 9 3/4C 1/40 (P1). The animals were divided
into four groups according to thier weight at 6 months of age. The four breed groups
were represented in each group. They were fed according to their average body
weight on the N.R.C (1984), A.R.C. (1982) and Morisson (1956) average standards .
The animals were fed on pelleted concentrate diet containing (7% cotton seed meal,
4% soaybean meal, 20% wheat bran, 20% rice bran, 23 % ground mazie, 15%
molases, 8% rice glluten, 2.5% lime stone, 0.5% salt), blocks of minerals and
vitamins mixture. The feeding value of this mixture was experimently tested and
found to be 51.89% TDN and 7.46% DP. Wheat straw was offered in amounts that
represent 1% of the animals body weight. They were fed and watered twice a day and
were weighed weekly during the fattening period. Feed consumption, feed conversion
and daily gain of lambs during the fattening period were calculated.

Twelve of these lambs (three from each breed group) underwent the slaughter traits
experiment. They were slaughtered at 45 kg live body weight. The lambs were fasted
for 18 hr. perior to slaughter and the fast live body weight was recorded. After
bleeding, they were weighed and the dressed carcass was longitudinally split into two
equal sides. The right side was cut according to the English method of cutting mutton
and lamb (Gerrard, 1953).

The cuts and the 9, 10 and 11th ribs of the right side carcass were weighed and
dissected to determine the meat: bone ratio. The fasting and empty dressing
percentages and boneless meat percentage were computed. After chilling, fat
thickness over the Longissimus dorsi muscle was estimated as the average of fat
thickness at both 9 and 11th ribs and the area of eye muscle was calculated. The 9,
10 and 11th ribs of the right side carcass were dissected and lean, fat and bone were
weighed separately.

For chemical analysis, the component of 9, 10 and 11th ribs of each carcass were
mixed and dried at 60°C for moisture determination after a constant was reached (48
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hours). Homogenised samples from this cut were analyzed according to AOAC
(1984) to determine moisture, ether extract, crude protein and ash.

Data of each trait were analyzed using the least squares procedure described by
SAS (1992). The following model was used:

Yi'k = w+ By + b - ) + e

ere:

Y iik.= an observation on performance or carcass traits;

u— deneral ean of a commobikelement to all individual;

B;= The effect du to the ithe breeding group; I=1, 2, 3 and 4, 1= 0, 2=C, 3=1/2C
1120 &nd 4=3/4C 1/4 O;

b(x;i-x;i)= Regression coefficient of performance tarits on initial weight or carcass
tarits ‘on’slaughter age;

XIJ Xij= The deviation of initial weight or slaugter age from its means;

i = random error associated with lndlwduai observation and assumed to be

indépendently and randomly distributed (O, s2 e).

Tests of significance for differnces among means of of different levels within each
factor or classification were done according to orthogonal contarsts.

RESULTS AND DISCUSSION

Least Squares Means and tests of significance of factors affetcing daily gain, total
gain, final weihgt, length of fattening period, feed consumption and feed conversion
are presented in Table 1.

Table 1. Least Squares Means + standard error and regression coefficients of
factors affecting growth performance, feed consumption and feed
conversion (kg, T.D.N/ kg gain) of lambs in the fattening experiment.

Classific- No  Initial Final Wt. Total Period Daily T.DN. Feed

ation Wt. kg kg gainKg  day gain Intakekg, conver-
sion
Overal 21.8 42.3 20.9 120.4  174.2 73.7 3.6
mean $1.46  $0.92 +0.91 +5.6 *9.7 345  10.81
Breed NS = * NS NS NS X

Ossimi0 8 20.9 40.7 19.1# 1200 160.0 78.3 4.1
+1.40 +0.87 0.87 5.4 9.9 £3.29: 10.20

Chios C 6 236 41.0 18.3 1206 162.6 72.4 3.8
$1.62 %1.03 +1.03 +6.3 11 £3.87-+* £0:23

12C 7 20.5 44.4 23.9 1202 199.0 75.1 3.1

12 0 #1.50  +0.94 +0.94 +5.8 9.9 $3.56 0.1
3/4 9 220 43.1 2122 120.9 . 175.0 69.0 3.4
C1/40 1.3 +0.82  #0.82 +5.0 +8.7 +3.09 +0.18
Req. of performance traits on initial Wt

" NS NS NS NS NS

0.9 0.10 0.1 0.8 0.1 0.0

012  $012  $0.75 #1129 046 +0.03

Intercept 42.4 24.4 123.6 196.2 70.3 3.2

+2.78 +1.70 +18 +30 +10.1 +0.62
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Significant differences (p<0.05) in final weight, total gain and feed conversion (kg
TDN/kg gainjwere detected between the genotypes studied., However, breed effect on
daily gain, length of fatening period and feed consumption was not signifcant (Table
1). The first cross (1/2C 1/20) had the highest daily gain (199 g) followed by 3/4 C
1/40 (175 g), while the O lambs had the lowest value (160 g). The same terend was
detected with total gain and final weight (Table 1),

The contrast between crosses (F1 & P1) and purebred lambs (O & C) in daily gain
and total gain were significant (p<0.01) (F1 & P1 vs O & C), while it was not
significant considering the final weight and lof fattening period (Table 2). The average
daily gain result obtained in this study (174.2 g) was greater than that reported by
Gala et af (1975) on Barki (B), Merino (M), Awassi (A) and their crosses. They
obtained the figures of 128, 148, 144, 138,133 ,138, 134, 126 and 160 g/day for
BMA, 1/4M 3/4B, 3/8M 5/8B, 1/2M 1/2B, 5/8M 3/8B, 3/4M 1/4B and 1/2A 1/28,
respectively in 9 weeks fattening experimenof six-month-old lambs.

Table 2. Orthogonal comparison for means of growth performance, feed
consumption and feed conversion (kg TDN/ Kg gain ).

Initial - Final Wt.  Total Period  Daily T.D.N Feed

Wt. kg kg gainKg  day gains  intake conver-

kg, sion
O Vs ¢ NS NS NS NS NS NS NS
Fl VS PI NS NS NS NS NS NS NS
O&CVS Fiap| NS NS - NS b NS i

"= (P<0.01) *=(P<005 NS-=nNot Significant.

No significant variation in the amount of TDN (kg) consumed (69.0-78.3 kg) by
different genotypes studied was observed. However, O lambs consumed greater
amount of TDN (kg), 13.4% than the backcross lambs (3/4C 1/40) being (78.3 vs
69.0 kg TDN). The overall mean of kg TDN consumed along the experimental period
(120.4 days) was 73.7 ka.

The values of feed conversion efficiency were in the range of 3.1-4.1 kg TDN/kg
gain. The cross lambs (1/2C 1/20 and 3/4C 1/40) were more efficient in feed
utilization than those of O and C lambs (Table 1). This may be a result of the higher
daily gain of crosses,. The regression coefficient of the above mentioned traits on
initial weight of lambs were not significant, except for final weight was significant
(p<0.01) and being 0.9 + 0.12 kg/kg (Table 1).

These resuits are comparable to those reporetd by Jensen (1989) who mentioned

Least squares means and tests of significance of factors affecting carcass traits are
presented in Table 3. All slaughtered lambs had nearly similar fasting weight ranged
from 43.5 to 44.9 kg. Nevertheless, carcass weight was the heaviest for O lambs
(21.4 kg), while the C lambs had the lightest carcass weight (18.2 kg). Carcass
weights of the crossbred lambs (1120 1/2C and 3/4C 1/4 O) was intermedrate (20.9
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and 19.7 kg, respectively). Carcass weight was significantly influenced by breed
group. Difference between the two purebreds (O vs C) in carcass weight was
significant (p<0.01), also the difference between the two crossbred lambs (1/2C 1/20
vs 3/4C 3/40) was signifcant (p<0.05), but between the purebred and crossbred
lambs (O & C vs F1 &p1) the difference was not significant (Table 4).

Fasting dressing percentage (FDP) was calculated as carcass weight including tail
fat, kidney with fat and tests, divided by the fasting weight. It was the highest in O
lambs (49.2%), while it was the lowest C lambs (42.7%). The crthogonal contrast
between the two breeds was significant (p<0.01). Ossimi lambs also had the highest
empty dressing percentage (EDP), while C lambs had the lowest value (60.8 vs
52.7%) (Table 3). The differences in EDP due to breed group effect were significant
(p<0.01). The orthogonal contarst between purebred and crossbred lambs (O &C vs
F1 & P1) was not significant in FDP., but it was significant in EDP (p<0.01) (Table 4).

Differences in bonless meat percentage (BLMP) due to breed group were not
significant. However, the crosses tended to have higher BLMP than that of the
purebreds (Table 3). No significant contarst was found among the tested breed
groups in this trait (Table 4).

The effct of breed group on fore and hind quarters percentage of the carcass was
significant (p<0.01). Chios ram lambs had the highest fore quarter % (54%), while
1/2C 1/20 had the highest hind quarter % (48.8%), followed by O lambs (48.4%).
Differences in both fore and hind quarters % among purebred and crossbred lambs
(O & C vs F1 & P1)were significant (Table, 4). Findings of Galal et al. (1975) and
Hassan and El-Feel (1988), support the results obtained. They found that Ossimi is
charcaterized with greater% of hind quarter of the carcass.

Regression coefficients of carcass traits studied on age of lambs at slaughter was
positive. This regression was not significant for carcass traits studied except fore and
hind quarters% which was signifcant (p<0.05) (Table, 3). Ossimi carcasses possess
more fat (2.4 kg) than any other breed groups. On the contrary, Chios had the lowest
amount of total dissected fat (1.0 kg), while the crosses (1/2C 1/20 and 3/4C 1/40)
had intermediate amounts of the total dissected fat (1.8 and 1.6 kg respectively).
Orthogonal comparisons indicated a significant difference (p<0.01) between
purebreds (O vs C) and aslo between 1/2C 1/20 and 3/4C 3/40 (F1 vs P1) (Table,4).

Tail fat weight was heavier in Ossimi than in Chios breed (2.0 vs 0.7 kg).
Carcasses of crossbred lambs (1/2 C 1/20 and 3/4C 1/4Q) had 1.4 and 0.8kg fat in
their tails, respectievly. The present results indicated that crossbreeding between
Chios rams (light tail fat) and Ossimi ewes (heavy tail fat) produced lambs, with low
fat in thier tails. This trend is quite acceptable. From an economic point of view, fat is
a highly expensive tissue to be synthesized from dietary energy. Moreover, lean
carcasses are more attractive than those of excessive fat by consumers.

The effect of breed group on kidney and bowel fats was not significant. Nevertheles
Chios carcasses possess the lowest weight of kidney fat (188 g), while 1/2C 1/2 O
had the heaviest value (300 g). For bowel fat, Ossimi breed had the highest value
(268.1 g), while 3/4 C 1/4 O had the lowest value (121.4 g) (Table 3).

Regression coffisient of total dissected fat, tail fat, kidney fat and bowel fat weights
on lambs age at slaughter were not significant. Tail and bowel fat weight were
positively regressed on age of lambs at slaughter (Table 3). Orthogonal contarsts
among different genotypes in kidney and bowel fats were not significant (Table 4).
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Table 3 Least squares means = standard errors (L.S.M#8.E) and regression coefficients for factors affecting carcass traits.

Classific-  Fasting Wi Carcass Fast Empty Boneless Fore Hind Total fat  Tail fat Wt. Kidney's fat Bowel's fat
ation kg Wt kg  dressing% dressing%  meat% quarter%  quarter% Wt kg kg Wt kg Wt kg
Overall 441£1.05 200:068 453:0.70 54.840.98 76.8+1.15 5262057 47.4+060 15:018 12:¢013 2755262 202.1+27.2
mean d
Breed NS i = bt NS % ol d 7 NS NS
Ossimi 44 1+1.00 2142062 49.2+0.77 60.821.09 76.5+1.05 51.6+052 48.4+054 24+016 2.0:0.14 246.0+23.0 26811248
Chios 4352113 182+0.74 427+065 527+0.92 7354124 54.0+062 46.0+0.53 1.0:018 0.7:0.1 188.0¢+28.4 234.6:29.3
1712C 1720 445:092 209+0.60 462+¢066 542+093 786x1.02 51.2+050 488+064 18+017 142015 300.0+23.2 184 42240
3/4C1/40 440+118 19.7+0.77 432:+0.70 5144099 787:1.30 53.7+0.65 463:t067 16+019 08:012 297.0£209.3 12142307
Regression coefficients of carcass traits on: age at slaughter
NS NS NS R * NS NS NS

0.50+0.79 (062+0.52 3152643 0.4121.38 1.3420.87 1.27+0.43 1.22¢0.45 0.05:0.13 0.04+0.12 43.14£19.9 23.42:206
Intercept 47667 241442 BBT+526 6542+11.3 88671 627435 37.7#3.7 1.55+1.05 1.45+1.00 602.9+162. 44.7+168.2
Table 4. Orthogonal comparisons for means of carcass traits. :
Classification  Fasting Wt Carcass Fast Empty Boneless Fore Hind Total fat  Tail fat Wt. Kidney's fat Bowel's fat

kg Wt kg dressing% dressing% meat %  quarter%  quarter% Wi kg kg Wit kg Wt kg

ovs C NS = 3 = NS b = g = NS NS
F1vs P4 NS 3 = 'y NS NS NS ety =5 NS NS
C&CVS F1&P" NS NS NS i NS ki il NS NS NS NS
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These results agree with those reported by Galal et al, (1975), Hassan and El-Feel
(1988) and Farid (1991) . They considered breed group as one of the most important
factors affecting body fats. These differences in carcass fat between genotypes could
be attributed to genetical variation.

Least squares means and tests of significance of the studied factors on chemical
composition of the 9,170 and 11 rib cut are presented in Table 5. Significant breed
type differences in the chemical copmosition of the ribs 9,10 and 11 of the carcass
were noted for percentages of ether extract and ash, but it was not significant for
moisture and protein percentages. The crossbred lambs (1/2C 1/20 and 3/4C 1/4Q)
contained higher protein in their 9, 10 an 11 ribs cut than their parents purebred O
and C. The values of protein% were 15.1, 15.9, 16.6 and 16.6% for O, C, 1/2C 1/20
and 3/4C 1/4), respectively. Similar finidings by Rattray et al. (1973), Marzouk,
(1986) and Hassan and El-Feel (1991) were reported.

Fat percentage in this cut of the carcass was 23.1, 23.4, 22.4 and 23.3% for O, C,
1/2C 1/20 and 3/4C 1/40, respectively.

Table 5. Least squares means + standard errors (L.S.M % S.E) and regression
coefficients of factors affecting chemical composition of 9,10 and 11th
ribs cut and longissimus dorsi area and average of the fat thikness
covering it of different group carcasses.

Classification  Moisture% Protein% Fat% Ash% Fat Area of
thick- long. dorsi
ness (cm)

Overal mean 57.4+0.78 16.1x0.45 23.0£+0.20 4.0+0.19 0.4+0.1 15.4+2.2

Breed NS NS g = # NS

Ossimi O 56.8+0.75 15.1£0.43 23.1+0.19 4.320.18 0.520.1 14.5+22

Chios C 57.2¢0.82 15.9+0.47 23.4:0.21 4.7+02 05+01 13.7+26

1/2 C 1/20 58.0£0.77 16.6+0.44 22.4£0.20 3.6+0.18 04+0.1 162422
34C1/4 O  57.7+0.79 16.6+0.45 23.3£0,20 3.4+0.19 0.3:01 17.132.8
Regression of Chemical composition on age at slaughter

- NS NS NS NS NS
0.1£0.01 0.0+0.01 0.020.00 0.0x0.03 0.1+0.3 0.1+01.9
Intercept 30.2¢4.3 15.242.48 25.4+1.10 4.40+1.03 0.1:0.0 17.8+¢15.0

Orthogonal comparsion test cleared taht the difference was significant between
crossbred 12/C 1/20 and 3/4C 1/0 (22.4 vs 23.3%), while between pureberd O and
C and between pureberds and crossbreds, the difference was not significant (Table 6)

Table 6. Orthogonal comparison for means of chemical composition of carcass (9,
10 and 11th ribs cut).

Classification ~ Moisture% Protein% Fat% Ash% Fat Area of
thickness long dorsi
(cm)
ovsc NS NS NS NS NS NS
F1VSF1 NS NS i NS NS NS
O&CVSF1&F1 NS o NS K o - NS

" = (P<0.01)" = (P <0.05)NS = Not Significant.
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Differences in ash% due to breed group were signifcant (p<0.01) (Tables 5 and 6).
The pureberd O and C carcasses contained higher ash (4.3 and 4.7) than crossbred
1/2C 1/20 and 3/4C 1/40 ones (3.6 and 3.4%), respectively (Table 5). Orthogonal
contarsts showed that the significant variation (p<0.01) between purebreds (O vs C)
or between F1 vs P1 were not significant (Table ). Similar trend was observed by
Hassan (1984) and El-Shahat et a/.(1986).

Thickness of fatty layer above the Longissimus dorsi muscle (L.D) was 0.5 cm in
purbred O and C lambs. The F1 cross (1/2 C 1/200 had a0.4 cm fatty layer
thickness compared with 0.3 cm for backcross 3/4C 1/4 O (Table 5). No significant
difference was found among the breed groups (O vs C or F1 vs P1) in this regard, but
orthogonal contrast test indicated a significant (p<0.01) difference between O & C vs.
F1 & P1(Table 6).

No significant difference was found among breed groups in L.D. muscle area. The
area of L.D muscle ranged from 13.7 to 17.1 cm? for C and 3/4C 1/40, respectievly.
Regression coefficient of L.D muscle area and its fatty layer thickness on lamb age at
slaughter were not significant (Table 6).

Out of this research it could be concluded that crossing exotic Chios rams with
local Ossimi ewes had positive effects on growth rate, feed efficieand some carcass
tarits. The produeced lambs were characterised with lighter fat in their tails.
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