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Abstract

The present study was car-
ried out at Mallawi Animal Pro-
duction Research Station, be-
longing to Animal Production
Research Institute, Agriculture
Research Center, Ministry of Ag-
riculture in cooperation with An-
imal and poultry Production De-
partment, Faculty of Agriculture,
Assuit  University to evaluate
carcass traits after early fattening
experimental period (105 days).
Lambs fed rations containing
various hay levels (0 %, 6 % and
15 %). At the end of the experi-
ment, eighteen Farafra and Chios
lambs were slaughtered to study
carcass yield and traits. Farafra
lambs recorded higher hot car-
cass weights (21.61) than Chios
lambs (17.79kg). The dressing
percentage based on slaughter
weight (A) was significantly (P<
0.05) higher in Farafra lambs
than in Chios lambs (50.11 wvs.
47.89%). The prime cuts per-
centage in Chios lambs were
highly significantly (P < 0.01)
better than in Farafra lambs
(79.11 vs. 75.89%). Farafra
lambs had higher carcass cuts

weights (shoulder, legs, loin,
rack, neck, brisket, flank and tail)
than Chios lambs as well as of-
fals. The dressing percentage
estimated relative to empty body
weight (B) did not differ signifi-
cantly due to hay level in the ra-
tion (55.67 in 15 % vs. 55.33 %
in 0% hay). The high level of hay
in the ration (15%) recorded
higher offal weights than the low
level (6%) or full concentrate
without hay. Farafra lambs had
higher sample meat (287 g) of
the 9, 10 and 11" ribs cut and
meat in carcass (11.73 kg) than
Chios lambs (217g) and (9.30
kg), respectively. The differences
due to breed genotype were high-
ly significant (P< 0.01). Also,
eye muscle area (longissimus
dorsi) was higher in Farafra than
Chios lambs (11.91 vs. 11.42
cm2), and the differences were
highly significant (P< 0.01).
Weight of 9, 10 and 11th ribs cut
of the group 15% hay carcasses
was higher by 7.73 and 8.66%
compared to those of group 6%
hay or group 0% hay, respective-
ly. But, differences due to hay
levels in the ration were not sig-
nificant.
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Introduction

In Egypt, fattening process
depends on supplementary feed-
ing rather than grazing. This is
due to that production of either
grazing or cultivated areas per-
missible to animals, is not
enough to cover even the mainte-
nance requirements of livestock
population which renders possi-
bility to increase livestock popu-
lation to a rather unfeasible pro-
cess. Moreover, towards better
utilization of concentrates in
feeding sheep and economic op-
timization of production per ani-
mal unit (Shehata, 1997). Fur-
thermore, lambs were also fed
grain supplements beside hay, in
order to reduce the risk of acido-
sis (Ponnampalam et al., 2004).
Abd El Ati et al., (2008) found
that Farafra ram lambs exhibited
better performance on early fat-
tening than Chios ram lambs into
final weight, average daily gain
and total gain through fattening
period. When concentrates were
used with alfalfa 15 % level for
early fattening did improve
growth  performance  (body
weight, average daily gain and
total gain). Also, when hay level
was increased to 15% with con-
centration, it improved the feed
conversion efficiency (kg DM
consumed/kg gain) and reduce
the feed cost / kilogram by about
20.2%. Therefore, the main ob-
jective of the present work was to
study the effect of substitution of
barley grains in ration with hay at
different levels on carcass traits
of early fattening Farafra and
Chios lambs.
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Materials and Methods

The present study was car-
ried out at Mallawi Animal Pro-
duction Research Station, be-
longing to Animal Production
Research Institute, Agriculture
Research Center, Ministry of Ag-
riculture. Thirty growing Chios
and Farafra ram lambs (12 and
18 lambs, respectively), with 3 —
3.5 months of age were randomly
divided into three equal groups.
Barley grains were substituted
with 0 %, 6 % and 15 % hay. The
rations were offered ad libitum,
using specific feeders. At the end
of the experimental period 105
days, 6 animals from each group
(3 Farafra and 3 Chios) were
chosen randomly and slaughtered
after fasting for 12 hours, to
study the carcass yield and traits.
After slaughter, weights of hot
carcass, pelt, head, 4 feet, full
and empty digestive tract, spleen,
heart, testes, kidneys and internal
fat were recorded, these meas-
urements and classifications of
carcass were carried out accord-
ing to Abou-Ammou (1992). The
carcasses were disjoined into the
following whole sale cuts: legs
(thigh), lion, rack, shoulders,
neck, flank, brisket and tail. The
first four cuts were considered as
prime cuts, while the latter four
were considered as secondary
cuts. Weight of each cut was rec-
orded. The 9, 10 and 11" ribs cut
(Best rib cut) of right side was
separated and chilled for 24
hours at 5°C, then physically dis-
sected to their components
bone, separable fat and lean
meat. Eye muscle area (longissi-
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mus dorsi) was measured in
squared centimeters using pla-
nimeter Model LI-3000, LI
COR, U.S.A (Hendrson et al.,
1966). Duplicate sub-samples of
Longissiums dorsi were analyzed
for moisture, crude protein (N x
6.25), ether extract and ash of
both feeds and meat, according to
AOAC (1995).

Data were statistically ana-
lyzed using the General Liner
Model (GLM) procedure, Least-
Squares Means Method (LSM),
(SAS, 1995), and Duncan’s mul-
tiple range test (Duncan, 1955).

Results and Discussion:

Breed effect: Table (1) showed
that Farafra lambs recorded the
highest slaughter weight (43.11
kg), compared to Chios lambs
(37.44 kg), although differences
were not significant. The corre-
sponding empty body weights
values were 39.17 and 32.33 kg,
and hot carcass weights were
21.61 and 17.97 kg. Breed differ-
ences were significant (P< 0.05).
Ali (1994) found that carcass
weight was highly significant
(P<0.01) heavier for Ossimi than
Chios lambs (21.4 kg vs. 18.2
kg), although all lambs had near-
ly similar slaughter weight (44.1
and 43.5kg for Ossimi and Chios
lambs, respectively). EI-Mahdy
et al., (2000) reported that hot
carcass weight was significantly
higher for Ossimi lambs (19.08)
than crossbred one (18.84 kg).
Data in Table (1) showed
that dressing percentage (A), rel-
ative to slaughter weight was
significantly (P<0.05) higher in
Farafra lambs than in Chios
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lambs ( 50.11 vs. 47.89%). How-
ever, the dressing percentage (B),
relative to empty body weight
was slightly higher but not signif-
icant for Chios (55.44%) than for
Farafra lambs (55.11%). This
difference may be due to the
Chios lambs had higher gut con-
tent (5.118 kg) than Farafra ones
(3.945 kg). The prime cuts
(shoulder, leg, loin and rack) per-
centage were highly significant
(P< 0.01) higher in Chios lambs
than the Farafra lambs (79.11 vs.
75.89%). These percentages are
higher than those obtained by Ali
(1994) who recorded lower fast-
ing dressing percentages (49.2%
for Ossimi and 42.7% for Chios,
as well as empty dressing per-
centages were 60.8% for Ossimi
and 52.7% for Chios lambs).
However, EI-Mahdy et al,,
(2000) found that dressing per-
centages (A) were 46.70 and
46.20% and dressing percentages
(B) were 54.60 and 54.50% for
Ossimi  and “Rahmani  x
10ssimi  crossbred lambs, re-
spectively. Average percentages
of total prime cuts were nearly
similar in both Ossimi (72.10%)
and crossbred carcasses
(71.80%).

Table (1) showed that Farafra
lambs had higher carcass cuts
weights (shoulder, legs, loin,
rack, neck, brisket, flank and tail)
than Chios lambs, although dif-
ferences were not significant ex-
cept in tail and the brisket where
differences were significant. On
the other hand, Chios lambs had
the highest shoulder(19.22%)and
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legs percentages (32.86%), while
Farafra lambs had the highest tail
percentage (7.71). Breed differ-
ences were significant. General-
ly, all carcass cuts were affected
significantly by breed groups. Ali
(1994) found that the effect of
breed group on fore and hind
quarters percentages of the car-
cass was significant (P< 0.01).
Chios lambs had significantly
higher fore quarter percentage
(54%) than  Ossimi lambs
(48.4%).Tail fat weight was
heavier in Ossimi than in Chios
breed ( 2.0 vs. 0.7 kg). EI-Mahdy
et al., (2000) reported that the
round, loin, rack and shoulder
percentages of crossbred carcass-
es were 30.22, 7.79, 16.40 and
17.86%, respectively. While,
neck, brisket, flank and tail per-
centages were 8.68, 4.55, 3.59
and 10.84%, respectively for Os-
simi lambs. The average percent-
age of brisket cut of crossbred
carcass was significantly (P<
0.01) higher than the correspond-
ing cut in Ossimi carcasses.

The edible and unedible parts
weights are shown in Table (2).
Farafra lambs had the highest
weight of liver, kidneys, testes,
heart, lungs & trachea, internal
fat, kidneys fat, tail fat and total
offals but the differences due to
breed effect were not significant
except total offals differed signif-
icantly (P< 0.05), internal fat and
tail fat differences were highly
significant (P< 0.01). Breed dif-
ferences may be attributed to that
tail fat weight was heavier in
Farafra lambs than in Chios
lambs (1.70 vs. 0.71) and as a
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percent of hot carcass weight
(7.71 vs. 4.05%). However, the
spleen weight as a percent of
slaughter weight was significant
(P< 0.05) higher in Chios lambs
than Farafra lambs.

Farafra lambs had a signifi-
cant (P< 0.01) higher pelt either
as absolute weight or as a percent
of slaughter weight than Chios
lambs and vice versa head weight
as a percent of slaughter weight
and gut content weight was high-
er in Chios than in Farafra lambs
(Table, 1). The Kidneys weight
was affected by breed group and
the differences were significant
(P< 0.05). In this respect, Abou-
Ammou (1992) reported that
Rahmani lambs had the higher
pelt weight than crossbred (2 kg)
and the differences due to breed
group were significant. The gut
full weight and gut empty weight
did not differ between two breed
groups. The internal fat and kid-
ney fat weight differences be-
tween the breed groups were
highly significant (P< 0.01).
Rahmani lambs had significantly
heavier tail weight than the
crossbred lambs, and the differ-
ences between breed group were
highly significant (P< 0.01),
Abou-Ammou (1992). ElI-Mahdy
et al. (2000) found that percent-
age of offals and internal organs
of Ossimi lambs were higher than
crossbred in pelt, head, legs, tests
and internal fat, lower than
crossbred in digestive tract emp-
ty, liver, heart, kidneys fat and
nearly equal in percentages of
kidneys, lungs & trachea and
spleen. The differences between



Abd EI Atil et. al. 2010

33



Assiut J. of Agric. Sci., 41 (1) (28-41)

percentages of heart, spleen and
testes due to breeds were signifi-
cant (P< 0.05 & P< 0.01).

Feeding system: Data in Table
(1) showed that slaughter
weights, empty body weights and
hot carcass weights increased
significantly as the level of hay
in the ration increased, however,
the differences due to the level of
hay were not significant. The
dressing percentage (A), as esti-
mated relative to slaughter
weight was better in full concen-
trate ration without hay than the
other diets contained 6 % or 15
% hay, but the differences due to
hay level were in significant. The
dressing percentage (B), estimat-
ed relative to empty body weight
was higher in ration contained
15% hay than in full concentrate
ration without hay (55.67 wvs.
55.33%), but the effect of hay
level on dressing percentage (B)
was not significant. These results
may be attributed to the differ-
ences in hay levels were probably
not sufficient to cause changes in
carcass composition to occur.
While, Preziuso et al., (1999)
reported that, when use of con-
centrate with maize oil without
hay (diet 1) caused heavier car-
casses and better dressing per-
centage (17.57 kg — 51.87%) than
diet 2 (concentrate + barley
flakes + hay) (16.17 kg -
49.54%) and diet 3 (concentrate
+ maize oil + hay), (15.34 kg —
49.24%). Differences due to
feeding system were highly sig-
nificant (P< 0.001). Fimbres et
al., (2002) studied the effect of
forage level in the ration on pro-
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ductive performance and carcass
characteristics in lambs. They
found that hot and cold carcass
weights decreased as the level of
hay in the ration increased (P<
0.05). Hay levels of 0, 10, 20 and
30% in the ration were associated
with hot carcass weights of 21.5,
19.6, 19.2 and 18.5kg, respec-
tively. Hot and chilled dressing
percentages were not affected
(P>0.05) by the hay level in the
ration. However, El-Bedawy et
al., (2004) found that hay level
had no significant effect on car-
cass weight and dressing per-
centage. The carcass weights
were 19.51 and 19.15 kg for ra-
tions contained 10% and 30%
hay, respectively. The corre-
sponding values for dressing per-
centages were 47.45 and 46.67%.

Table (1) showed that shoul-
der, leg, loin, rack and neck
weights were increased as the
level of hay in the ration in-
creased, but the differences due
to hay level were not significant.
The prime cuts percentages were
similar in lambs fed full concen-
trate without hay and lambs fed
concentrate  with  15%  hay
(78.00%), but they were lower
(76.50%) in lambs fed concen-
trate with 6% hay. The carcass
cuts as percentage of hot carcass
weight differed insignificantly
except for shoulder, loin and
flank were significant (P< 0.05)
with different hay levels. Prezi-
uso et al., (1999) fed concentrate
with maize oil without hay (diet
1), diet 2 (concentrate + barley
flakes + hay) and diet 3 (concen-
trate + maize oil + hay). They
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found that lambs fed on diet 3
showed less proximal thoracic
limb cuts than those on diet 1 and
2 (P< 0.01). However, they tend-
ed to give better percentages in
steaks + brisket and lumber +
abdominal region cuts, although
this difference was not statistical-
ly significant.

The high level of hay ration
(15%) increased offal weights
than the low level one (6%) or
full concentrate without hay, Ta-
ble (2). Fat weights were 1.482,
1.766 and 1.594 kg for 0%, 6%
and 15% hay, respectively. Level
of hay in the rations did not af-
fect significantly (P>0.05) full,
empty GIT weights and gastro
intestinal content. However, full
GIT weight and gastro intestinal
content tended to increase as the
level of hay in the ration was in-
creased. Heavier full GIT weight
of lambs fed ration containing
hay could be attributed to the
higher fiber content which has a
greater capacity to retain water
(Fimbres et al., 2002). Also, EI-
Bedawy et al., (2004) found that
no significant differences in the
percentage of total body fat
weights to slaughter weight of
lambs fed either low or high
roughage rations.

The edible offals and non-
edible parts as percentage of
slaughter weight and the differ-
ences due to hay levels were sig-
nificant (P< 0.05) with testes and
pelt only. Edible offal as percent
of slaughter weight was higher in
group 3 (5.60%) than those in
groups 1 (5.28%) and group 2
(5.31%). Also, full GIT as per-
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cent of slaughter weight was
higher in group 3 (18.89%) than
group 1 and group 2 (17.87 &
17.81%, respectively). Group 1
had higher kidney fat (0.39%) as
percent of hot carcass weight as
compared with group 3 (0.35%).
Testes as percent from slaughter
weight increased as the level of
hay in the ration increased (testes
percent were 0.70, 0.90 and
1.00% for groups 1, 2 and 3, re-
spectively). These results are in
agreement with Fimbres et al.,
(2002) who found that the
weights of skin, liver, lungs and
blood were not affected by the
level of hay. Testes weights were
479 and 555 g for hay level of 0
and 30% in the ration, respective-
ly. They added that full GIT
weight tended to increase signifi-
cantly (P>0.05) with increasing
hay in the ration. Full GIT
weights were 6.6, 7.1, 7.4 and 7.9
kg for hay levels of 0, 10, 20 and
30% in the ration, respectively.

Physical and chemical compo-
sition of 9, 10 and 11" ribs cut
Physical composition

Breed effect: Weight of 9, 10
and 11" ribs cut of the Farafra
lambs were higher by 25.3%
compared to Chios lambs, but the
differences due to breed were not
significant (Table 3). Similar
trend was observed for samples
of meat and fat weights, samples
of meat and fat percentages,
boneless  meat  percentage,
meat:bone ratio, coefficient of
meat, eye muscle area, meat in
carcass. Farafra lambs had higher
sample meat (287 g) and meat in
carcass (11.73 kg) than Chios
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lambs (217g) and (9.30 kg) re-
spectively. Breed differences
were highly significant (P< 0.01).
These results could be attributed
to that Farafra lambs had higher
slaughter weight, empty body
weight and hot carcass weight
than Chios lambs. On the other
hand, Farafra lambs had insignif-
icant lower sample bone weight
(91g) sample bone percentage
(17.12%) and bone in carcass
(3.70 kg) than Chios lambs (94 g,
22.79% and 4.02 kg), respective-
ly. Chios lambs had higher
meat:fat ratio 2.43 than the
Farafra lambs 2.02, while, the
meat : bone ratio was significant
(P< 0.01) lower in Chios lambs
than in Farafra lambs (2.33 vs.
3.21). Coefficient of meat was
higher in Farafra than Chios
lambs (4.90 vs. 3.47), the differ-
ences due to breed effect were
highly significant (P< 0.01). Al-
so, eye muscle area (Longissmus
dorsi) was higher in Farafra than
Chios lambs (11.91 vs. 11.42
cm?), and the differences were
highly significant (P< 0.01). The
mean eye muscle area of the
Farafra was 4.11% larger (P<
0.01) than that of Chios lambs.
This result is consistent with as-
sumption of the Farafra being an
earlier maturing type.

These results agree with
El-Mahdy et al., (2000) that the
lean, fat and bone percentages
were 54.70, 16.00 and 26.10%
for Ossimi lambs and 58.60,
14.00 and 24.50% for %20ssimi x
.Rahmani, respectively. But, the
differences between breed groups
were significant. Negussie et al.,
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(2004) found that genotype
(Herro and Menz lambs) had a
significant effect on weight of
carcass lean (P< 0.05) and bone
(P< 0.01). However, there was no
significant difference in dissecti-
ble body fat content between the
two genotypes. While, Abou-
Ammou (1992) found that Rah-
mani (R) lambs had higher
lean/fat ratio than % Rom Xx ¥
Rahmani and %Finn x ¥ Rahma-
ni (FR), but the cross breed Y4
Rom x % Rahmani (RoR) had
higher ratio between lean and fat
than the cross breed (FR) lambs.
The lean/fat ratio was 8, 2.6 and
4.2 for R, FR and RoR, respec-
tively while, the lean/bone ratio
was lowest in Rahmani and high-
er in crossbred lambs (2.8 wvs.
3.1). EI-Mahdy et al., (2000) rec-
orded that the lean/fat ratio was
2.95 and 3.86. However, the
lean/bone ratio was 2.40 and 2.60
for Ossimi and  %Ossimi
x%Rahmani, respectively, but the
differences were not significant.

Feeding system: Weight of 9, 10
and 11" ribs cut of the group 3
(15% hay) carcasses was higher
by 7.73 and 8.66% compared to
those of group 2 (6% hay) or
groupl (0% hay). But, differ-
ences due to hay levels in the
ration were not significant. The
same trend was observed for
sample meat weight, sample fat
weight, sample meat percentage,
boneless meat percentage; meat:
fat ratio, meat: bone ratio, coeffi-
cient of meat, eye muscle area,
meat in carcass and fat in carcass.
On the contrary, sample bone
percentage tended to decrease
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with hay inclusion in the ration
either at 6 or 15% levels. The
three hay levels had no signifi-
cant effect on meat, fat and bone
percent for 9, 10 and 11" ribs cut.
The high hay level in the ration
had a higher meat percentage
(54.22%) than full concentrate
ration (53.27%). While, bone
percent decreased as the levels of
hay in the ration increased
(20.72, 20.01 and 19.13% for
0%, 6% and 15% hay, respective-
ly). Fat percentages were 26.01,
26.97 and 26.65 for 0, 6 and 15%
hay groups, respectively. The
boneless meat and coefficient of
meat increased as the hay level in
the ration increased. Eye muscle
area recorded 11.75, 11.58 and
11.67 cm? for 0, 6 and 15% hay
groups, respectively. But carcass
meat was greater at 15% hay lev-
el (11.16 kg) than at 6% hay lev-
el (10.23 kg) and at 0% hay level
(10.16 kg). The carcass fat was
5.07, 5.53 and 5.65 kg for 0, 6
and 15% hay, respectively.
While, carcass bone was nearly
of similar figures (Table 3). Also,
the meat/fat ratio and meat/bone
ratio increased by increasing hay
levels (2.16, 2.21 and 2.32 and
2.66, 2.69 and 2.97 for 0, 6 and
15% hay groups, respectively).
Also, Abou-Ammou  (1992)
found that the two feeding levels
had no significant effect on phys-
ical composition  percentage
(lean, fat and bone percent from
9-10-11" ribs cut). The low con-
centrate ration had better lean
percent than the high concentrate
ration (52.9 vs. 50.9%). While,
fat percentages showed similar
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values (27.2 vs. 27.1%). The
bone percent was higher in high
concentrate ration than in low
concentrate ration (18.3 vs.
16.4%). She added that when a
low feeding level of concentrate
ration was offered, the ratio be-
tween lean and fat was 2 : 1 and
the lean/bone ratio was 3.2:1.
However, using high concentrate
ration had a ratio between
lean/fat (2 : 1) and decreased
with increasing the feeding level
(1.8:1).

Fimbres et al. (2002) found
that the level of hay in the ration
did not affect fat thickness, rib
eye area fat. Similarly, EIl-
Bedawy et al., (2004) reported
that roughage level had no signif-
icant eye muscle area, eye mus-
cle weight and physical composi-
tion of the best 9, 10 and 11"
ribs. They recorded that eye
muscle area was 20.5 and
21.5cm* for lambs fed low and
high roughage rations, the lean,
fat and bone percent were 62.5,
23.4 and 14.1% for lambs fed
low roughage ration (10% hay).
But, they were 61.5, 25.1 and
13.4% of lambs fed high rough-
age ration (30% hay), respective-
ly.

Chemical analysis

Breed effect: Data in Table
(3) showed that the percentage of
moisture was slightly higher
(72.75%) in Farafra than Chios
(71.37). Also, Farafra had higher
protein percentage (73.77%) and
ash percentage (3.10%) than
Chios (71.86% and 2.99%, re-
spectively). However, Chios had
higher percentage of ether extract
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(25.15%) than Farafra (23.05%).
But, the differences in chemical
composition between genotypes
were not significant. These re-
sults are in agreement with the
results of EI-Mahdy et al., (2000)
except in fat percentage of local
lambs.

Feeding system: Data in Ta-
ble (3) showed that differences in
chemical composition due to hay
level in the ration were not sig-
nificant. These results are agree-
ment with EI-Bedawy et al.,
(2004) that roughage level
showed no significant effect on
chemical composition of eye
muscle. They reported that dry
matter, crude protein, ether ex-
tract and ash were 33.58, 63.75,
33.25 and 3.00% for lambs fed
low roughage ration (10%) and
were 32.83, 65.62, 31.41 and
2.97% for lambs fed high rough-
age ration (30%), respectively.
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