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SUMMARY

Carcass data were obtained on 31 single, twin, and triplet D ’Man lambs, 
which were slaughtered at 28 kg live weight. There was indication of within 
breed genetic variation for carcass composition traits. However, type of birth 
and rearing made little if any difference to body composition. It is concluded 
that meat quality may not be depressed by moderate levels of prolificacy.

INTRODUCTION

Ewe productivity is based on the number of lambs weaned and individual 
lamb weaning weights. Among these two components, the number of lambs is 
generally regarded as important (Oltenacu and Boylan, 1981; Bourfia, 1987). 
The purpose of this study is whether lambs of various sizes of litter differ 
in carcass composition. The prolific D ’Man breed can make an important 
contribution to the production of meat lambs in Morocco. However, little is 
known about the comparative carcass composition of D ’Man lambs.

MATERIAL AND METHODS

The data analysed were collected from a trial conducted at the Gharb 
experiment station located in the northwest of Morocco (latitude 34°18’N). 
Ewes were joined in single sire pens by four rams assigned at random. After 
lambing, which took place in October 1987, mis-mothering was prevented by 
penning ewes and their identified litters for 1 to 2 days. No docking was 
performed, and male lambs were not castrated. Lambs born were reared by their 
own dams whenever possible; lambs born as triplets or in larger litters were 
given additional cow milk. Lambs were weighed from birth to slaughter on a 
weekly basis. At weaning (90 days), male lambs were grouped according to their 
weaning weight irrespective of their type of birth, in an attempt to reduce 
competition for feed; this management practice continued until slaughter. In 
addition to bersim forage (Trifolium alexandrinum) given ad libitum, a 
fattening supplementary concentrate based on horse beans (Vicia faba), wheat 
bran, and barley in a 3:2:1 ratio was introduced at approximately 0.9 kg per 
head per day.

Ram lambs were assigned to target slaughter live weight of 28 kg, that 
is, approximately 65 percent of mature weight (Bourfia, 1987). Because of 
facility and handling limitations, there.were five dates for slaughter; the 
first was on April 12 and the last on May 25, 1988. The trial design at
slaughter called for a balance of type of birth within sire, but this was not
possible in practice, as shown in table 1, because of the random procedure 
applied and the size of the sample. Moreover, the slaughter was restricted to 
singles, twins, and triplets, because the numbers of other birth types were 
limited and poorly distributed among sires.

After slaughter, the carcass was cut in half by splitting the vertebral
column in the sagital plane. The left side of the carcass was stored at 4°C
for a 24 h chilling period, and then prepared for dissection. When needed,
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half-carcasses were stored in plastic bags at 2°C for a few days. The 
dissection began with the removal of kidney and pelvic fat, before cutting the 
left side of the carcass into seven primal joints using anatomical reference 
points (Colomer-Rocher, 1988), namely leg, loin, ribs, shoulder, neck, breast, 
and tail. Individual joints were in turn dissected into subcutaneous fat, 
intermuscular fat, lean, bone, and trimmings. Total dissectible fat was 
considered to be the sum of subcutaneous fat, kidney and pelvic fat, and 
intermuscular fat. The traits considered in this paper were relative to the 
half-carcass as a whole. Included were carcass lean and carcass fat per day of 
age, and lean to bone ratio on the one hand, total fat, kidney and pelvic fat, 
subcutaneous fat, intermuscular fat, lean, and bone, expressed as percentages 
of carcass side weight on the other hand.

The data were analysed by least squares procedure (Harvey, 1987) using a 
mixed model fitting sire (considered to be random), type of birth and rearing 
(i.e. single/single, twin/twin, triplet/triplet, and triplet/twin or single), 
and age of dam. Carcass side weight was fitted as a continuous variable 
primarily to reduce effects due to variation of dressing percentage.

RESULTS

The analysis of variance is given in table 2. Sire had significant 
effects for total fat per day of age (P<.05), lean percent (P<.05), total fat 
percent (P<.01), percentage of subcutaneous fat (PC.01), and percentage of 
kidney and pelvic fat in the half-carcass (P<.01). While the linear partial 
regressions were significant for all traits studied except carcass lean weight 
per day of age (P>.06), and percentage of kidney and pelvic fat (P>.05). The 
effects associated with type of birth and rearing and with age of dam were not 
significant for any of the traits investigated.

Least squares means for the traits are presented in table 3. Although 
trends with type of birth and rearing were not clearly defined, lambs born and 
reared as singles tended to have more lean and bone, and less fat than lambs 
born and reared either as twins or as triplets. With regard to partitioning of 
total dissectible fat, lambs born and reared as singles seemed to have less 
subcutaneous fat and less kidney and pelvic fat in the carcass than lambs born 
and reared as twins or as triplets. It is also interesting to note that with 
relatively more lean percent in the carcass, lambs born and reared as singles 
yielded as much lean per day of age as lambs born and reared as twins, 38.3 
g/day. As a matter of fact, age of lamb at slaughter averaged 197.4, 191.1, 
201.7, and 195.7 day, respectively for lambs born and reared as singles, 
twins, and triplets, and for lambs born as triplets but reared either as twins 
or as singles. Table 3 shows that 3 to 4 year and 5 to 9 year old ewes had 
practically equal values for carcass lean weight per day of age and percentage 
of lean in the carcass, suggesting that the corresponding ages of lamb at 
slaughter were presumably not different from the average age at slaughter for 
the whole group of lambs investigated, i.e. 196.1 day or 6 months and a half, 
approximately. Although the sample investigated included only adult ewes, the 
progeny of 5 to 9 year old ewes tended to have a higher percentage of bone in 
the carcass, and consequently a lower lean to bone ratio.

DISCUSSION

The knowledge of carcass composition of prolific sheep is of particular 
interest, given their contribution to meat lamb production, even though 
carcasses are generally sold on a weight basis in most countries. Examination
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of table 3 indicates that if slaughter was made on constant live weight basis, 
D’Man ewes would yield meat of similar quality regardless of the type of birth 
of lamb. These findings are consistent with most published results, which have 
showed that type of birth and rearing had little influence on carcass traits. 
However, one can see that in order to achieve a similar rate of lean tissue 
growth as measured by lean weight per day of age, lambs born and reared as 
twins had to be slaughtered at an age younger by approximately 6 days than 
lambs born and reared as singles, to account for two points difference in lean 
percentage. With constant weight at slaughter, this indicates an involvement 
of compensatory growth for twin lambs during the fattening period.

The D’Man has the reputation of being poor in body conformation. This is 
perhaps substantiated by a relatively low lean to bone ratio with an average 
of 3.0, even though breeds with poorer conformation do not necessarily have 
lower lean to bone ratios, as pointed out by Kempster et al. (1981). 
Furthermore, lean to bone ratio is subject to variation with live weight at 
slaughter, as shown by Rouse et al. (1970), who reported values of 2.4, 3.4, 
and 3.0 for lambs slaughtered at 32, 46, and 50 kg live weight, respectively. 
Consistent with poor conformation was the fact that D ’Man lambs had a high 
percentage of bone; 19.0 percent in average, as compared to 15.5 percent for 
the main types of British lambs, reported by Kempster and Cuthbertson (1977). 
However, the average value for percentage lean found in the present study for 
D ’Man (56.3) is similar to that reported by Kempster and Cuthbertson (1977) 
for British breeds (55.5). It should be pointed out, however, that although 
the difference between the average side weights for the two studies considered 
was not large, with 8.28 kg for the major British breeds of sheep versus 6.61 
kg for D ’Man sheep, the comparison of results may engender criticism, given 
that D ’Man breed differs in many respects from British sheep breeds including 
mature body weight, which is the key issue when making comparisons between 
breeds for body composition as pointed out by McClelland et al. (1976). In 
this regard, body composition of D ’Man lambs was compared, at equal degree of 
maturity, to that of lambs from another Moroccan breed, the Sardi, and no 
significant differences were observed (Bourfia and Analla, 1988).

Perhaps of greater interest was the fact that sire had significant 
effects for most traits studied. This indicates that genetic variation in body 
composition does exist in D ’Man breed, and that selection for meatiness is a 
possibility worth considering. However, for unselected breeds, such as the 
D ’Man, it is probably better to start the selection on body growth rather than 
on carcass composition; similar observation was also made by Bradford (1967).

It can be reasonably concluded from this study that, at least for D ’Man 
sheep, meat quality may not be depressed by moderate levels'of prolificacy.
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Table 1 Number of male lambs born and slaughtered per sire and type of birth

Sire i Sire 2 Sire 3 Sire 4 Total

Born Slau Born Slau Born Slau Born Slau Born Slau
Single males 7 4 3 2 3 3 1 1 14 10
Twin males 6 2 4 2 6 1 19 5 35 10
Triplet males 6 1 14 4 14 4 14 2 48 11
Total of males 19 7 21 8 23 8 34 8 97 31

Igtj.le 2 Degrees of freedom [], means squares and sire variance components 
for carcass composition traits of D ’Man ram lambs

Means squares

Traits

Sire 
varian 
compon,

Sire

[3]

Type
birth
rear.
[3]

Age
dam

[1]

Regres.
(covar)

[i]

Error

[22]
Lean/day of age in g/d (1) .18 10.55 .98 .02 34.29 9.39Fat/day of age in g/d (2) 1.60 13.73 * .81 .41 73.10 ** 3.16Lean/bone ratio (3) .00 .03 .02 .04 .26 * .04Lean percent (4) 3.40 33.01 * 6.04 .00 96.89 ** 10.57
Bone percent (5) .09 2.17 1.93 1.80 44.81 ** 1.58Total fat percent (6) 3.02 24.31 ** .77 .93 67.99 ** 4.34
Subcutaneous fat % (7) .79 6.15 ** .34 .14 18.86 ** .94
Intermuscular fat X (8) .01 1.74 .54 1.21 7.22 * 1.65
Kidney & pelvic fat X (9) .28 2.25 ** .49 .07 1.48 .36

(Significance levels *: P < .05; **: P < .01)

Table 3 Least squares means (LSM), standard errors (SE), and numbers of
observations [] for carcass composition traits of D ’Man ram lambs

Type of birth and rearing Age of dam

1 - 1  2 - 2  3 - 3  3 -  2/1
LSM SE LSM SE LSM SE LSM SE

Traits [10] [10] [7] [4]

3-4 yr 
LSM SE 
[18]

5-9 yr
LSM SE 
[13]

(1) 38.3 1.0 38.3 1.1 37.6
(2) 9.0 .9 9.6 .9 8.9
(3) 3.0 .1 3.0 .1 3.0
(4) 57.3 1.5 55.5 1.5 56.9
(5) 19.5 .4 18.3 .5 18.9
(6) 13.1 1.2 13.8 1.2 13.3
(7) 5.3 .6 5.5 .6 5.7
(8) 5.8 .4 5.7 .4 5.2
(9) 2.0 .3 2.6 .3 2.4

1.2 37.8 1.6 38.0 .8 38.0 .9
1.0 8.9 1.1 9.0 .8 9.2 .9
.1 2.9 .1 3.0 .1 2.9 .1

1.6 55.4 1.9 56.3 1.3 56.3 1.4
.5 19.2 .7 18.7 .3 19.2 .4

1.3 13.0 1.4 13.1 1.1 13.5 1.1
.6 5.1 .7 5.5 .5 5.3 .6
.5 5.8 .7 5.4 .3 5.8 .4
.4 2.2 .4 2.3 .3 2.4 .3
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