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INTRODUCTION 
The D’man breed originates from the oasis in the south of Morocco and is well known for its 
high prolificacy and its accelerated lambing rhythm (Lahlou-Kassi et al., 1989). Introduced in 
Tunisia in 1994, the D’man is being diffused in the south as pure breed and is a potential 
candidate for cross breeding with local breeds in other favorable areas (Lassoued and Rekik, 
2001). In either case, the genetic characterization of the breed is a prerequisite step and this 
work addresses the main environmental factors affecting growth performances and the 
estimation of the genetic parameters of growth traits. 
 
MATERIAL AND METHODS 
Data base description. Growth data on 2 038 lambs of the D’man breed, collected for 6 
consecutive years (1994 to 1999) from 298 ewes and 28 rams, were used in this study. The 
records were obtained from three flocks for the multiplication of the breed in Tunisia ; in 
Mateur and in Kef located in the north (average annual rain fall > 450 mm) and in Gabes in the 
south under an oasis environment (average annual rain fall < 150 mm). In the three stations, 
ewes were kept permanently indoor. After being bred for the first time at approximately 8 to 10 
months of age, the females were managed in an accelerated lambing rhythm of three lambing 
every two years. Lambs were born in spring (March and April, 43 %), summer (July and 
August, 29.2 %), autumn (October, November and December, 27.8 %), exclusively suckled 
their mothers up to one month of age and pre-weaned for 15 days before being weaned at three 
months of age. The studied growth traits included weight at 10, 30 and 90 days of age (W10, 
W30 and W90) and average daily gains between 10 and 30 days (ADG13) and 30 and 90 days 
(ADG39). 
 
Statistical analyses. Statistical analysis using least-squares techniques of the GLM procedure 
of SAS was performed to assess non-genetic effects affecting growth traits to be included in 
the final model. The mixed model applied included fixed effects of flock (Mateur, Kef and 
Gabes), season of lambing-year of lambing (11 levels), sex of lamb (male and female), type of 
birth-rearing (single ; twin or greater raised as single ; twin ; triplet or greater raised as twin ; 
triplet ; quadruplet or greater raised as triplet ; and quadruplet or greater raised as quadruplet or 
greater), age of dam (younger than 16 months, 17 to 22 months, 23 to 28 months, 29 to 34 
months, 35 to 40 months, 41 to 46 months, 47 to 52 months, 53 to 58 months, older than 58 
months), the two-way interaction between season of lambing-year of lambing* flock and the 
three-way interaction between season of lambing-year of lambing*age of dam*flock.  
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Genetic parameters were estimated with an animal model from variance components using the 
Derivative-Free Restricted Maximum Likelihood Method (DF-REML) as described by 
(Neumeir and Groeneveld, 1998). The linear mixed model for any trait can be represented in 
matrix notation as : 

epZcZmZaZXY pcma +++++β=  
Where Y is a N*1 vector of records, β denotes the fixed effects in the model with association 
matrix X, a is the vector of direct genetic effects with association matrix Za, m is the vector of 
the maternal genetic effects with association matrix Zm, c is the vector of the maternal 
environmental effects with association matrix Zc, p is the vector of the dam litter effect with 
association matrix Zp and e denotes the vector of residual. The variance-covariance structure 
for the model is as follows : 
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where : A and I are, respectively, matrices of pedigree and identity. σ²a, σ²m, σ²c, σ²p, σ²e and 
σam are, respectively, the direct genetic, the maternal genetic, the maternal environmental, the 
dam litter effect and the residual variances, and the direct genetic and maternal genetic co-
variance. Under this model, heritabilities h2A and h2M are :  
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and repeatability of the dam ability r is :   
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RESULTS 
Average growth performances. Average growth performances are reported in table 1. These 
results are comparable to those reported by Berger et al. (1989) for the D’man in Morocco. 
However, they are slightly lower than those reported by Boujenane and Kerfal (1990) and 
much lower than those for other temperate prolific breeds such as the Romanov (Fahmy, 1996) 
and the Chios (Hatziminaoglou et al., 1996). It is also interesting to note that growth rates 
remain constant over the first 90 days of age perhaps indicating an important maternal effect 
during the first few months of the lambs life. 
 
Sources of variation. All effects retained in the model significantly affected growth traits 
table 2 and the models determination coefficients (R2) varied from 32 to 50 %. These results 
are consistent with other studies on local Tunisian breed (Khaldi et al., 1987 ; Djemali et al., 
1994 ; Bedhiaf et al., 2000) or the D’man in Morocco (Berger et al., 1989 ; Boujenane and 
Kerfal, 1990). 
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Table 1. Means and standard errors for growth traits of D’man lambs (kg A, g/d B) 
 
Traits Number Mean s.e. 
W10  2038 4.19 1.09 
W30  2037 6.98 1.83 
W90  1788 15.15 4.01 
ADG13  2034 140 52 
ADG39  1785 134 49 
A unit for weight 
B unit for average daily gains 
 
Table 2. Test of significance (F) for growth traits of D’man lambs 
 
Sources of variation df W10 W30 W90 ADG13 ADG39 
Flock 2 * ** *** *** *** 
Season-year of lambing 10 *** *** *** *** *** 
Sex 1 *** *** *** *** *** 
Type of birth-rearing 6 *** *** *** *** *** 
Age of dam 8 ** ** *** * *** 
Season-year* flock 9 *** *** *** *** *** 
Age of dam*season-year*flock 75 *** *** *** *** ** 
R2 (%)  43 43 46 32 50 
*** P<0.001,** P<0.01, * P<0.05  
 
Estimation of genetic parameters. A summary of estimates of the genetic parameters is 
reported in table 3. Except for ADG13, our estimates of h2A were all lower than those reported 
by Boujenane et al. (1990) and they increased with age being higher for W90 than for W10 and 
W30. The low heritability estimates found in this study may be the result of the level of 
management in these flocks (Osman and Bradford, 1965). In contrast, estimates of h2M 
regressed as the age of the lamb increased being very close to zero at 90 days of age, period 
that corresponds to weaning. A similar trend is reported for the Barbarine Tunisian breed 
reared on more extensive conditions (Bedhiaf et al., 2000), even though absolutes estimates of 
heritabilities were much lower. 
Genetic correlations between the direct genetic and the maternal genetic effects (r(A,M)) are 
negative for W90 and ADG39. This means that for older animals, there is a greater expression of 
the individual genetic potential while the dam influence regresses. 
Repeatability of the dam maternal ability (r) was high for all growth traits and varied from 0.20 
for ADG13 to 0.52 for W90. 
 
CONCLUSION 
The D’man breed is a meat breed with exceptional reproductive performances, especially its 
high litter size. Therefore the potential effect of selection for high growth on litter size is of 
concern. According to our results, it is suggested that selection of D’man lamb could be based 
on their individual growth potential. However, a more efficient selection could be obtained by 
considering the genetic maternal effect through a dam-offspring selection way. This requires a 
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determination of a female index in addition to a lamb index. 
 
Table 3. Estimates of the variance components, heritabilities (h2A and h2M), correlation 
between genetic effects (r(A,M)) and repeatability of the dam maternal ability (r) 
 
Variances W10 W30 W90 ADG13 ADG39 
Var(a) 0.05 0.27  4.32  275    360    
Var(m) 0.09 0.25 0.26 132 50 
Var(c) 
Var(p) 
Var(e) 

0.06 
0.16 
0.44 

0.19 
0.24 
1.39  

0 
15.42 
10.06     

81 
224 
1486 

0 
1348 
1175 

h2A 
h2M 
r(A,M) 

0.058 
0.112 
0.227 

0.113 
0.104 
0.136 

0.147 
0.009 
-0.276 

0.124 
0.060 
0.055 

0.129 
0.018 
-0.565 

r 0.39 0.29 0.52 0.20  0.48 
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