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INTRODUCTION
Sheep productivity may be increased by increasing lambing frequency, ewe prolificacy or lamb
growth. Accelerated lambing requires that ewes have the ability to lamb throughout the year,
and maintaining high reproductive rate in all seasons. In Morocco, the prolific D’man breed is
used to produce crossbred ewes, which are subsequently mated to a terminal sire. Also,
crossing non-prolific local ewes to meat-type rams is a widely accepted practice among
Moroccan breeders. Accelerated lambing system is a technique that starts to be used in some
private farms. The prolific D'man and its crosses seem to have a long breeding season that
allow them to perform more than one lambing per year. However, the Timahdite breed is
seasonal (Lahlou-Kassi and Marie, 1985), and its use in an accelerated lambing system is
questionable. Thus, the objectives of this study were to compare the productivity of sheep in
autumn and spring lambing from three crossbreeding systems.

MATERIAL AND METHODS
Animals and management. Performance data came from ewes of Timahdite (T) breed and
D'man x Timahdite (DxT) and Meat Lacaune x Timahdite (LxT) crosses raised at the Had
Soualem farm located on the Atlantic coast, 40 km south of Casablanca. The D'man is a
prolific Moroccan breed, the Timahdite is a non-prolific local breed (Boujenane, 1999), and
Meat Lacaune is the French breed. Ewes of the three genetic groups were exposed to Meat
Lacaune rams for 60 days from June 1 through July 31, 2000, and from October 1 to November
30, 2000. In this farm, flocks are under an accelerated lambing of three lambings in two years
management system. Sheep were herded on range on a year round basis in flocks of
approximately 180 T, DxT and LxT ewes. There are two flocks in the autumn lambing and
three flocks in the spring lambing. At breeding, ewes of each flock were grouped with rams at
night in barns at a ram : ewe ratio of 1:30. Ewes were on pasture during day and never received
any supplemental feed, except at the end of pregnancy and during suckling. Lambs remained
with their dams until weaning at 90 days. During this period, lambs were weighed every three
weeks, were vaccinated against enterotoxemia, and treated for external and internal parasites.

Variables studied. The reproductive traits studied included fertility (defined as 1 or 0 for ewes
that lambed or failed to lamb, respectively), litter size at birth (number of lambs born per ewe
lambing), litter size at 90 d (number of lambs at 90 d per ewe lambing), and litter weight at
90 d (total lamb weight at 90 d per ewe lambing). Lamb traits examined were weight at birth,
30 d and 90 d, and survival to 90 d. 



7th World Congress on Genetics Applied to Livestock Production, August 19-23, 2002, Montpellier, France

Session 02. Breeding ruminants for meat production Communication N° 02-05

Statistical analyses. Data analysed included 398 (224 T, 146 DxT and 28 LxT) and 489
(292 T, 144 DxT and 53 LxT) exposures, 367 (194 T, 145 DxT and 28 LxT) and 332 (152 T,
130 DxT and 50 LxT) lambings, and 449 (215 LxT, 200 Lx(DxT) and 34 Lx(LxT)) and 411
(171 LxT, 182 Lx(DxT) and 58 Lx(LxT)) lambs from autumn and spring lambing,
respectively. Least squares analyses were conducted using the GLM procedure of SAS/STAT
(1988) to identify non-genetic factors influencing reproductive, growth and survival traits. The
general statistical model used to analyse reproductive traits included fixed effects of ewe's
genetic group (T, DxT and LxT), age of ewe (≤ 24, 24-36, 36-48, 48-60, and 60 months and
older), lambing season (autumn and spring), and flock (1 to 5). Factors considered in the model
for lamb weights and survival were similar to those of the previous model, plus sex (male and
female), and type of birth-rearing (single-single, twin or greater-twin or greater and twin or
greater-single). Birth weight was also included as a covariate in the model for lamb survival to
90 d. Preliminary analyses showed that all first-order interactions among fixed effects were not
significant for reproductive traits. Therefore, they were omitted from the model. However, for
lamb weights and survival, some interactions were significant. Therefore, they were included
in the model. Higher order interactions were assumed to be negligible. Significant differences
among least squares means were examined by the pdiff option.

RESULTS AND DISCUSSION
Reproductive traits. 
Fertility. Fertility of ewes in autumn and spring lambing averaged 79 %. Genetic group of ewe
had significant effects on fertility (P < 0.001). LxT and DxT crossbred ewes had the highest
fertility, T ewes had the lowest fertility (table 1). The low fertility of T ewes may be due to
their short breeding season compared to that of DxT crossbred ewes. Lahlou-Kassi and Marie
(1985) and Lahlou-Kassi et al. (1989) reported that the breeding season of D'man and its
crosses is longer than that of the other non-prolific local breeds. Fertility of autumn lambing
ewes was higher than that of spring lambing ewes, which may be due to the poor body
conditions of the latter group at the breeding period (October-November).
Litter size at birth and at 90 d. Litter size at birth and at 90 d of ewes averaged 1.23 and 1.18,
respectively. Litter size at birth varied from 1 to 2 for T ewes and from 1 to 3 for DxT and LxT
crossbred ewes. Single and twin litters for T ewes represented 88.4 % and 11.6 %, respectively,
whereas single, twin and triplet litters represented 64.7 %, 31.6 % and 3.6 %, respectively for
DxT crossbred ewes, and 83.3 %, 15.4 % and 1.3 %, respectively for LxT crossbred ewes.
Genetic group of ewe had significant effects on litter size at birth and at 90 d (P < 0.001). Litter
sizes at birth and at 90 d of DxT crossbred were the highest, those of T ewes were the lowest,
and those of LxT crossbred ewes were intermediate (table 1). The ranking of T, DxT and LxT
ewes with regard to litter size at birth and at 90 d is consistent with the results of Boujenane
and Kansari (2002) for the same genetic groups under an annual lambing system. The
superiority of D’man and its crosses for litter size at birth and at 90 d compared to the other
non-prolific local breeds was well documented (Boujenane et al., 1991b ; Boujenane, 1996 ;
El Fadili et al., 2000). Spring lambing ewes gave birth to 0.11 lambs and weaned 0.12 lambs
more than autumn lambing ewes. Significant effects lambing season on prolificacy in US
Targhee, Suffolk and Polypay sheep were reported by Notter (2000).
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Litter weight at 90 d. The mean litter weight at 90 d of autumn and spring lambing ewes was
26.5 kg. Litter weight at 90 d was significantly affected by the genetic group of ewes (P <0.01).
T ewes had a litter weight at 90 d 4.9 kg and 4.1 kg lower than those of DxT and LxT
crossbred ewes, respectively (table 1). It is worthy to notice that the total lamb weights at 90 d
of DxT and LxT crossbred ewes were not significantly different. This means that the advantage
of DxT crossbred ewes for litter size at birth and at 90 d was offset by the rapid growth of
lambs from the LxT crossbred ewes. However, based on litter weight at 90 d per ewe exposed,
the advantage was in favour of the crossbreeding including crossbred ewes. Season of lambing
had significant effects on litter weight at 90 d (P < 0.05). Autumn lambing ewes had a litter
weight at 90 d of 28.8 kg, whereas spring lambing ewes had 25.8 kg. This superiority may be
explained by the rapid growth of autumn-born lambs that was due to the good quality of the
pasture at this season.

Table 1. Least-squares means (± SE) for reproductive traits of T, DxT and LxT ewes A

Factor Fertility Litter size at birth Litter size at 90 d Litter weight at 90
d (kg)

Genetic
group B

*** *** *** **

T 0.60a ± 0.03 (516)C 1.16a ± 0.04 (346) 1.10a ± 0.04 (346) 24.2a ± 1.01 (346)
DxT 0.95b ± 0.02 (290) 1.40b ± 0.03 (275) 1.34b ± 0.04 (275) 29.1b ± 0.84 (275)
LxT 0.96a ± 0.04 (80) 1.23a ± 0.06 (78) 1.21a ± 0.06 (78) 28.3b ± 1.46 (78)

Season of
lambing

*** * * *

Autumn 0.97a ± 0.03 (398) 1.21a ± 0.03 (367) 1.16a ± 0.04 (367) 28.8a ± 0.84 (367)
Spring 0.70b ± 0.03 (489) 1.32b ± 0.04 (332) 1.28b ± 0.05 (332) 25.7b ± 1.03 (332)

A Least-squares means within a column not followed by the same superscript differ (P<0.05).
* P < 0.05, ** P < 0.01, *** P < 0.001, NS : P > 0.05.
B Breed of sire is listed first (T : Timahdite, D : D'man and L : Meat Lacaune) in the crossbred. 
C Number of records

Lamb weights and survival. 
Body weights. Weight at birth, 30 d and 90 d of lambs averaged 4.00 kg, 10.6 kg and 22.0 kg,
respectively. Genetic group had significant effects on birth weight (P < 0.05), but not on
weight at 30 d and 90 d (P > 0.05). Birth weight of Lx(LxT) lambs was 0.04 kg and 0.19 kg
higher than those LxT and Lx(DxT) lambs, respectively (table 2). The low birth weight of
Lx(DxT) may be due to the genes inherited from their D'man maternal grand-sire. Boujenane et
al. (1991a) reported that growth rate of lambs decreased as the percentage of D'man genes in
the genotype increased. Birth weight of spring-born lambs was 0.72 kg greater than that of
autumn-born lambs. This difference may be explained by the good quality of pasture during
pregnancy of dams of the former lambs compared to those of the latter lambs. In spite of their
75 % Meat Lacaune genes, Lx(LxT) had similar weights at 30 d and at 90 d as LxT and
Lx(DxT) lambs that have 50 % Meat Lacaune genes (table 2). This may be due either to the
difference in individual and maternal heterosis of these genetic groups, or to the poor
adaptation of lambs with high percentage of exotic genes to the harsh local conditions. Season
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of birth had significant effects on weights at 30 d and 90 d. Lambs born in autumn were 1.48
kg and 7.6 kg heavier than those born in spring at 30 d and 90 d, respectively. Lambs born in
spring reached the age of 90 d in hot weather and in poor grazing season, whereas this age for
lambs born in autumn occurred at the time of the best grazing.
Lamb survival to 90 d. Survival to 90 d of lambs born live averaged 96 %. Neither genetic
group of lamb nor season of birth did have significant effects on lamb survival (P > 0.05).

Table 2. Least-squares means (± SE) for weights and survival of LxT, Lx(DxT) and
Lx(LxT) lambs born in autumn and spring

Factor Birth weight (kg) Weight at 30 d
(kg) Weight at 90 d (kg) Survival to 90 d

Genetic
group * NS NS NS

LxT 4.02ab ± 1.01 (386)C 9.83 ± 0.28 (381) 19.9 ± 0.79 (373) 0.94 ± 0.02 (386)
Lx(DxT) 3.87a ± 0.84 (382) 9.79 ± 0.27 (374) 20.7 ± 0.78 (360) 0.96 ± 0.01 (382)
Lx(LxT) 4.06b ± 1.46 (92) 10.3 ± 0.34 (91) 21.6 ± 0.91 (90) 0.98 ± 0.02 (92)

Birth *** ** *** NS
Autumn 3.62a ± 0.05 (449) 10.7a ± 0.32 (444) 24.5a ± 0.76 (428) 0.97 ± 0.01 (449)
Spring 4.34b ± 0.06 (411) 9.22b ± 0.39 (402) 16.9b ± 1.26 (395) 0.96 ± 0.02 (411)

CONCLUSION
These results showed that litter weight at weaning per ewe lambing was similar for terminal
crossbreeding involving crossbred and non-prolific local ewes. However, because of their high
fertility at any breeding season, crossbred ewes seem more suitable for an accelerated lambing
system than the non-prolific local ewes. 
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