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EFFECTS OF STAGE OF MATURITY AND GENOTYPE ON
GROWTH, BLOOD CHEMICAL CONSTITUENTS AND
CARCASS CHARACTERISTICS OF BARKI, AWASSI AND

> AWASSI . 2 BARKI MALE LAMBS
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ABSTRACT

Thirty six Barki, Awassi and 2 Awassi./2 Barki male lambs weaned at 12 weeks
of age and fattened to the 11" month of their age were used in the present study.
Daily gains and total gains were recorded and blood serum constituents were
determined. Nine animals from each genotype were slaughtered at three stages of
maturity i.e. 50, 65 and 85%. Slaughter weight, dressing percentage, the 9-10-11" rib
cuts physical and chemical analysis were determined.

The results revealed that : (1) Awassi breed was favour than Barki and 'z
Awassi.'2 Barki in final body weight and daily gain. (2) The lowest fattening period
was 84 days for Barki to reach 50% of maturity whereas it was 308 days for Awassi to
reach 85% of maturity. (3) Serum blood Hb, PCV, glucose, total lipids, total protein,
globulin, ALT and AST values decreased when age of animal increase whereas
albumin and A/G ratio were low in the first stage of life. A positive correlation between
average daily gain and blood parameter was found. (4) Awassi carcass weight was
higher than the two other genotypes. Significant differences between genotypes at the
three stages of maturity were found, there were no significant differences in
dressing percentages between genotypes. (5) Lean percentage decreased with the
increase in mature weight in the three genotypes. Barki had a higher percentage of
lean at 65 and 85% mature weight than Awassi and %z Awassi.z Barki. (6) The fat
content differed in the three genotypes. Subcutaneous fat increased with the increase
in mature weight, Barki had the lowest at 50% mature weight. Total fat followed the
same trend and increased with the increase in maturity. (7) Chemical analysis of meat
showed that protein and ash percentages decreased and fat content increased with
the increase in maturity.

Keywords : Maturity, genotype, growth, blood chemical constituents, barki, awassi,
male lambs.

INTRODUCTION

The increase in slaughter weight has a major influence on the choice of
sheep breed with a steady trend toward heavier rams that can sire a fast
growing. The carcass should have a high percentage of closely trimmed
boneless, retail cuts, so production systems and breeding schemes are
being re-evaluated to identify economically feasible approaches to producing
consumer acceptable for meat lambs. Breed characterization for carcass
composition is essential in identifying potential genetic resources for meat
lamb production, Snowder et al. (1990), however, optimal lamb slaughter
weight to produce a carcass which would certify the demands of the
consumers have not been clearly identified. The optimal slaughter weight
range of each breed shouid determine under varying conditions to produce
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desirable carcass. Attention should be made to the fact that carcass
composition can also be altered at given weight by various environmental
factors.

Growth rate is influence by some physiological factors, the blood
constituents one of the main important parameters which shows the animal
health statues till its maturity and slaughtering weight. The objective of the
present study was designed to estimate some blood constituents which
affects animal health and growth and to compare the amount of lean, fat and
bone in the entire carcass and in each whole sale cut of lambs from three
genotypes of sheep slaughtered at three degrees of maturity.

MATERIALS AND METHODS

Animals feeding and management :

Thirty six male lambs belonging to the herd of Borg El-Arab Research
Station of the Animal Production Research Institute were used in this study.
They were of three genotypes i.e. Barki, Awassi and ¥z Awassi.%z Barki. The
animals were divided into three groups before weaning and weaned at 12
weeks, and fed according to the NRC (1985) fattening requirements. The
pelleted concentrate diet used consisted of: 7% decorticated cotton seed
meal, 4% soyabean meal; 20% wheat bran; 20% rice bran; 23% ground
maize; 15% molasses; 8% rice gluten; 2.5% limestone and 0.5% salt.
Berseem hay was also offered as 1% of the animal's body weight. The
animals were fed and watered twice a day and were weighed weekly during
the fattening period. Daily gains of lambs during the fattening period were
calculated.

Blood samples collection and analysis :

Blood samples were collected monthly started from preweaning at one
month of age tell the age of eleven months, samples were taken from each
animal by jugular puncture into test tubes. Whole blood was used for
haemoglobin (Hb) and packed cell volume (PCV) determination as described
by Oser (1965). Serum samples were obtained by centrifugation of blood at
3000 rpm for 20 min then stored at —20°C until analysis. Serum samples were
analysed for total protein, total lipids, glucose and albumin (A) while globulin
(G) content was obtained as the difference between total protein and albumin
and A/G ratio was calculated. The enzymes alanine amino transferase (ALT)
and aspartate amino transferase (AST) were also determined. All serum
contents determinations were carried out using bio-Mericux Kits.

Slaughter trail :
A total of 27 lambs (9 Barki, 9 Awassi and 9 %: Awassi.%z Barki) were

slaughtered at 50, 65 and 85% of the mature weight. Mature body weight was
estimated as 60 kg for Barki (Mokhtar et al. 1991), 80kg for Awassi (Epstein,
1982), whereas the mature weight of ¥z Awassi.'z Barki was estimated as the
average mature weight of Barki and Awassi.
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The slaughter weights for each @hotxpe (3 lambs at each weight) :

Mature 50% of 65% of 85% of
Genotype weight (kg) mature mature mature
weight (kg) weight (kg) weight (kg)
Barki 60 30 39.0 51.0
Awassi 80 40 52.0 68.0
Y Awassi. ¥z Barki 70 35 45.5 59.5

The lambs were fasted for 18 hr perior to slaughter. After slaughter and
skining all abdominal and thoracic organs were removed and weighed.
Carcass weight was expressed as percentage of slaughter weight and as
percentage of empty body weight to obtain two estimates of dressing
percentage. The right 9-10-11" rib cuts were physically separated into their
components (lean, fat and bone). The resuitant lean and fat were minced in
an electric mincer several times until a homogeneous mixture was formed. A
sample of the mixture of each animal was kept for chemical analysis.
Moisture, ash, protein and fat contents were determined according to the
methods of A.0.A.C. (1970).

Statistical analysis :
Data of each trait was analysed using the least squares procedure
described by SAS (1989). The following model was used :

Yigk=pn+ B+ F + (BF); + ey

Where,
Yik = The observation ijk;
u = General mean;
B = An effect due to the i"” genotype;
F; = An effect due to the j"" stage of maturity;
(BF); = The interaction effect of the i"” genotype with | stage of
maturity;
ik = Random error.

Differences among sub-classes were tested using the Duncan’s muitiple
range test (Duncan, 1955).

RESULTS AND DISCUSSION

1- Daily gain :

Means of daily gain, total gain, final weight and length of fattening period
are presented in Table (1). Highly significant differences (p<0.01)in final
weight, total gain, length of fattening period and daily gain were detected due
to genotype and stage of maturity. The final weight of Awassi was higher at
the three stages of maturity than those of Barki or ¥z Awassi.”z Barki. Weight
of Awassi was 35% higher than that of Barki and 23% higher than that of %
Awassi. ¥z Barki at 50% mature weight.
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The final body weight of Awassi was also higher than those of Barki
and ¥ Awassi. ¥ Barki by 30% and 10%, respectively at 65% mature weight.
The percentage of superiority was 30% and 15% higher than Barki and 2
Awassi. %2 Barki at 85% mature weight, respectively.

The superiority of Awassi in daily gain could be attributed in part to its
higher mature weight and to some genetic improvement achieved by the
breed, Epstein (1982) and Galal et al. (1975). The average daily gains
obtained in this study were 229, 182 and 160 gm for Awassi at 50, 65 and
85% mature weight, respectively. These averages were higher than those
obtained by Hassan et al. (1996) and Galal et al. (1975). The high average of
daily gain of the three genotypes at 50% of mature body weight indicate that
the faster growth of lambs is achieved early in their lives (Blackburn et a.,
1990). The results also showed that there were significant differences
(p<0.01) between the three genotypes in the fattening period. The shortest
period of fattening was 84 days for Barki to reach its 50% mature weight,
whereas the longest period was 308 days for Awassi to reach its 85% mature
weight. The higher daily gain of Awassi and the growth rate that decreased
with advancing in age and maturity was in line with the results of Taylor et al.

(1989).

2- Blood chemical and biochemical constituents :

Data presented in Fig (1) and statistical analysis in Table (2) showed that
hemogiobin (Hb) concentration is affected significantly (p<0.01) with age.
Upcott et al. (1972) reported that Hb concentration increased in fetal lambs to
reach a maximum concentration at the 130" day after birth. Also, Magdy
(1991) reported that Hb concentration increased with age to seven weeks
and then decreased after weaning to remained in the range of 9.7-11.2g/dl.
The data of the present study are in agreement with such finding, where Hb
concentration decreased after weaning and its value ranged between 9.5-
11.99/dl. Animals used in this studywere born in winter, therefore their Hb
concentrations were high at start. Hassanein (1988) observed that Hb
concentrations in fambs were higher in winter than in summer. This denotes
an adaptive response for increasing oxygen intake and metabolic heat
production in winter born lambs to counteract the effect of cold weather.

Our finding of higher Hb concentration in early age of lambs was in
contrary with the findings of Sharma et al. (1973), Hawkey et a/. (1983) and
Joshi et al (1991), however, the age groups and the breeds studied by them
were different from our investigation. Results presented in Fig. (1) and Table
(2) indicate that PCV values followed a similar trend to that of Hb
concentration being reduced in older animals. The decline in PCV was
apparent at post-weaning till the seventh month, and that was in agreement
with the finding of Magdy (1991), who mentioned that Hb concentration in
whole blood is a product of its concentration in red blood cells and the
amount of these cells per unit volume of blood. Hematocrit value was
determined to elucidate the apparent change in Hb concentration being
produced, mainly by a reduction in Hb concentration in whole blood. This is
due to the dilution of blood, that is reduction in cell counts (PCV) rather than
- drop in Hb concentration in cells. Joshi et al. (1991) and Jelinek et al. (1984)
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however reported trends of PCV values in contrary to that of the present
study. Statistical analysis showed insignificant genotype differences in Hb
concentration and PCV values, (Table 2).

The results presented in Fig. (1 and 3) and Table (2) indicated that blood
glucose and total lipids decreased significantly (p<0.01) with age. The lowest
values of serum glucose and total lipids were found at the 8" month of the
experiment for the three genotypes studied but lowest value of plasma
glucose was observed in Barki breed at the 7" month. Lindsay and Leat
(1975) reported that on the 1% day of age, plasma glucose was 38.4 mg/d|
and then reached a maximum level of 105.3 mg/dl on 16" day of age, then
slowly declined to become 69.6 mg/dl at the age of 162 days. Similar results
were reported by Hassanein (1988), whereas Magdy (1991) reported that
after weaning, plasma glucose of winter-born lambs increased to become 83
mg/dl on the 13" week of age then fluctuated within the range of 66-79 mg/dl
in ram lambs. it was concluded that oider lambs seem to need less amount of
glucose, this may be due to the decrease in metabolic rate as body insulation
developed with age, hence reducing heat flow to the environment. Also, older
lambs use other sources of energy than glucose such as volatile fatty acids.
The plasma lipid values are low at birth but with suckling the concentration
rises rapidly to double the adult values by 3 weeks post-partum, and then
declines (Masters, 1964 and Leat, 1967). Weaning of the lamb results in an
intermediate fall in plasma lipids (Leat and Giliman, 1964). Statistical analysis
in Table (2)indicated that breed differences in serum giucose and total lipids
were highly significant. The crossbreds had higher values of serum glucose
than Barki and Awassi whereas Barki had lower values of serum total lipids
than Awassi and crossbreds.

Concentration of serum total proteins, and globulin decreased (p<0.01)
gradually all over the growth period (Fig. 2 and Table 2) except in the fourth
and fifth months. Albumin had the same trend except in the second, fourth
and fifth months. This may be due to, either increased rate of protein turnover
or its slower clearance. Post-weaning in the third month of the experiment,
there was a marked decrease in TP, albumin and globulin. In the present
study, the greater globulin values in the early age of the lambs, couid be
attributed to the more efficient and sensitive immune system in new born
lambs than in older lambs. Topps and Thompson (1984) stated thatthe
concentration of blood albumin was considered as a reflection of the animal's
ability to synthesize and store protein. Resuits presented in Table (2) and Fig.
(2) showed that A/G ratio was affected significantly (p<0.01) by age. At the
early stage of life A/G ratio was lower than in other months of the experiment.
This was apparents due to higher values of globulin and lower values of
albumin. Aminlari and Mehran (1988) mentioned in their study that no
significant difference was found in totai protein of sheep and goats at different
ages. However, the age groups and breeds studied by them were different
from the present investigation. Ashour et al. (2000) found that TP and A/G
ratio not affected by the age in buffalo calves and Egyptian cattle while
albumin values was increased with age. The present resuits showed that
differences between breeds in serum total proteins, albumin, globulin and
A/G ratio were insignificant (Table 2). Singh et al. (1982) and More et al.
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(1980), similarity found no breed differences in TP, albumin, globulin or A/G
ratio. )

Results presented in Fig. (3) and Table (2) indicated that values of AST
and ALT enzymes decreased sngnlflcantly (p<0.01), by the advance in age.
Their highest values were in the 1% month of the experlment (pre-weaning).
There was a marked decrease in their values in the 3™ month (post weaning)
after which they increased till the 4" month for AST or the 5" month for ALT,
then decreased during the following six months of the experiment. Aminlari
and Mehran (1988) showed in their study that AST and ALT were not affected
by age of sheep and goats; however, they used different breeds and ages
from that used in the present study. No breed differences were detected in
AST and ALT (Table 2). All interactions between age and genotype in all
parameters studied were insignificant. Correlations between daily gain and
blood parameters are shown in Table (3). All blood parameters were
positively correlated with daily gain. Blood parameters reflect the animal
health status and hence the growth rate. High correlations indicate that
selection on basis of any sheep blood parameter would lead to a moderate or
high genetic daily gain improvement. However, this should be studied.

2- Carcass weight and dressing percentage :

The differences in Slaughter weight and hot carcass weight due to
genotypes or stage of maturity were significant (Table 4); Awassi had the
highest and Barki had the lowest weights. Weights of the crossbreds were
intermediate. When carcass weight was expressed as percentage of live
body weight the differences among genotypes or stages of maturity were not
significant. At the lower weight Barki had the highest dressing percentage,
whereas at the higher weight (85%) Awassi had the highest dressing
percentage. The dressing percentage of the crossbred was superior at the
65% stage of maturity. The results were in agreement with Hassan and EI-
Feel (1991) and Galal et al. (1975). The superiority of Awassi in dressing
percentage however, was mainly due to its excessive fat tail. When dressing
percentage was estimated on empty body weight basis, the results indicated
that at 50% of the mature weight dressing percentage were 61.03, 5§9.22 and
56.98 for Barki, crossbreds and Awassi, respectively.

The dressing percentage of Barki and crossbreds decreased as the
lambs matured. Such change was not apparent in Awassi breed.

3- Physical carcass composition :

The difference among genotypes at the three stages of maturity in
percentage lean; subcutaneous fat; intermuscular fat and total fat but not
bone were significant (Table 5). Stage of maturity had similar significant
effects on such components as well as bone percentage. Significant
interaction was detected between genotype and stage of maturity in
percentages of all dissected components. The results showed that in all
genotypes as the body weight increased percentages lean decreased and
percentages intermuscular fat and total fat increased. As for bone the
percentage decreased as the body weight increased, however the rate of
increment was not steep in Barki and Awassi.
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Subcutaneous fat percentage increased with the increase in weight however,
at the 85% mature weight the percentages were a little lower than what was
expected in the three genotypes. Barki had lower percentage of
subcutaneous fat than the other two genotypes at 50% and 65% mature
weight, whereas the Awassi had lower percentage subcutaneous fat than the
Barki and Y. Barki. 2 Awassi at 85% mature weight.

Breed differences in lean percentage was reported occur even when
breed comparisons were made at the same stage of physiological maturity
(Croston et al., 1979; Taylor et al., 1980). Hudson et al. (1990) stated that
selection based upon growth rate favors faster growing and larger but later
maturing animals produce leaner carcasses than earlier maturing animals
when compared at a constant weight. Thompson et al. (1979) concluded that
differences in bone % among breeds are small and economically
unimportant.

The results indicated that as animals grow from 50 to 85% mature live
weight, the proportion of fat increased, the proportions of lean and bone
decreased. The results of Taylor et al. (1989) showed that the proportion of
fat increased, the proportion of bone declined and the proportion of muscle
scarcely changed as the animals matured.

4- Chemical composition of 9-10-11"" rib cuts :

No significant differences between. genotypes were found in percentages
dry matter, moisture, protein, fat and ash. Stage of maturity however had
significant effects on all these components. As the animals become more
mature percentages of dry matter and fat increased whereas percentages of
protein and ash decreased. Hassan et al. (1996) reported that protein and fat
percentages lower than what was found in the present study whereas,
Hassan and El Feel (1991) reported similar percentage of ash.
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Figure (1) : Changes in hemoglobin, PCV and glucose concentrations in

growing Barki, Awassi and crossbreed 2 Awassi. ¥:
Barki male lambs.
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Figure (2) : Changes in total protein, albumin (A), globulin (G) and A/G
ratio in growing Barki, Awassi and crossbreed 2 Awassi.
2 Barki male lambs.
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