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Abstract 
Small ruminants in general and sheep in particular are important investments in the highlands of 
Ethiopia. Genetic and environmental improvements offer an opportunity to increase production 
from existing animal resources. Development of effective genetic evaluation and improvement 
programs requires knowledge of the genetic parameters (genetic variance of each trait and co-
variance among traits) for economically important production traits. Direct heritability estimates 
for birth weight of Afar sheep (0.13 to 0.38) and BHS (0.20 to 0.58) using univariate analysis; for 
Horro sheep (0.18 - 0.32) and Menz sheep (0.46) by fitting a multi-trait individual animal model. 
The weaning weight direct heritability estimates for sheep in Ethiopia, Afar sheep (0.11 - 0.37) 
and BHS (0.00 - 0.29), Horro sheep (0.10 - 0.26) and Menz sheep (0.48). Fertility, litter size and 
lamb survival are the components of the overall ewe reproduction traits. It appears that heritabil-
ity estimates of these traits are rather low and reflect the generally small genetic variance for 
most reproductive traits. Moreover, litter size has a higher heritability (0.16 - 0.19) than the other 
components traits like fertility (0.10) and survival rate (0.07 - 0.09) for Awassi sheep breed. Ge-
netic correlations among most pairs of traits were higher than the corresponding phenotypic cor-
relations. Live weights measured at successive ages were highly correlated, ranging from 0.61 to 
0.98 for Menz sheep. Genetic correlations were also high between pre-weaning daily gain and 
weaning weight for Afar and BHS sheep. Except for Blackhead Somali sheep breed which has high 
genetic correlation between birth weight and weaning weight, Horro, Menz and Afar sheep have 
high genetic correlation between post-weaning weight traits. This indicates that selection for one 
trait improves the other trait in those sheep breeds. In order to develop alternative improvement 
program for sheep breeds in Ethiopia, estimates of genetic parameters for economical growth and 
reproduction traits should be done by designing experiments since the information on most sheep 
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breed is nonexistence. 
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1. Introduction 
Small ruminants play a major role for strengthening the backbone of rural economy; especially sheep are inte-
gral to the cultural, social and economic livelihood of the rural farmers [1]. The profitability of a sheep produc-
tion system is determined by both fertility and production traits [2]. Productivity in any sheep enterprise where 
meat is the main product can be measured in terms of total weight of lambs weaned per ewe. This trait depends 
on fertility, litter size, weight (growth) of individual lambs, mothering ability and survival [3].  

Small ruminants in general and sheep in particular are important investments in the highlands of Ethiopia. 
Efforts to improve the productivity of indigenous sheep have been part of the country’s research undertakings 
[4]. Characterization of Ethiopian sheep breeds has been done by different studies. But there is no adequate in-
formation on estimate of genetic parameters for some economically important traits which will help to design 
appropriate selection programmes. However, most studies on indigenous sheep have so far concentrated on 
evaluating the breeds based only on phenotypic performance. For accurate genetic evaluation and selection, es-
timates of genetic parameters for traits of importance should be known. In this regard, growth and reproductive 
traits are important, as they significantly influence the profitability of any sheep production enterprises [4] and 
for prediction of the response to selection [5]. 

Genetic and environmental improvements offer an opportunity to increase production from existing animal 
resources. The genetic characterization of local breeds is of paramount importance, not only for conservation 
purposes but also for the definition of breeding objectives and breeding programmes [6]. Since productivity of 
the local sheep breeds are low due to the fact that animals are largely naturally selected for survival under sub- 
optimal environments. Genetic improvement could also contribute to raise productivity from this system. Due to 
small flock sizes, genetic parameters which are required for genetic improvement have to be generated from on- 
station data where management is kept as close as possible to that existing under farm conditions [3]. When re-
cords are nonexistent and breeds are not well defined in the field, information could be obtained from research 
station information where pedigree and performance records have been kept [6]. 

Furthermore, development of breeding objectives and effective genetic improvement programs require know- 
ledge of the genetic variation among economically important traits and accurate estimates of heritability, re-
peatability and genetic correlations of economically important traits [7] [8]. Due to this reason, this paper was 
initiated to review the available work encountering the genetic parameters estimated for growth and reproduc-
tive trait of sheep in Ethiopia.  

2. Methodologies for Genetic Parameter Estimation 
Estimating genetic parameters for various livestock traits has been a main topic of animal breeding during the 
past half century [9]. Advances in statistical animal breeding and broadening its range of application and traits 
of interest provide great opportunities for animal agriculture. Genetic parameters were estimated based on the 
most appropriate model from both logit and probit analyses [3]. Variance and co-variance estimates from the 
analysis were used to calculate the different important genetic parameters such as heritability, repeatability and 
genetic correlations [10]. The choice of model is also a matter of deciding which gives the most precise estimate 
for the same total of animals measured with the given facility. Forexamplel, low heritability are more efficiently 
estimated from the half sib correlation than estimated by offspring-parent regressions eventhough, there is one 
difficulty with offspring-parent regression method because data from two consecutive generations is needed [11] 
Some of the important models used for genetic parameter estimation are discussed below. 

Animal model is extensively used for predicting genetic values and estimating genetic parameters, because 
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the optimum combined use of all relationships and performances improves accuracy. However, despite the theo-
retical advantages of this model, some data and model conditions can affect the validity and precision of the es-
timation of variance components [12]. According to [13], Animal models resulted in slightly greater estimates of 
heritability for fertility than did sire models but ovulation rate heritability estimates from sire models were much 
greater than estimates form animal models. The genetic and non-genetic effects for each of the weights and 
growth traits were analyzed by using the animal model. According to [14], direct and maternal heritabilities and 
covariance between direct and maternal effects were initially estimated using single trait analysis. In most of the 
tropics, conventional finite animal models have been used in the analysis of growth and reproduction traits. 
These models include univariate and multivariate models that are useful to estimate genetic parameters of one 
trait at a time and several traits at once. In multivariate animal models, it is hard to estimate genetic parameters 
having a sampling correlation. However, if we ignore this, it may result in wrong estimates [9].  

Many methodologies for categorical traits have been investigated in animal breeding, which can generally be 
classified into two groups, linear and non-linear models. In the linear models, least squares, generalized least 
squares and the log-linear model are procedures that have been used in the estimation of fixed effects for cate-
gorical data [15]. Nonlinear models were the threshold, Poisson, and negative binomial. Threshold sire and 
animal models were used with all traits. Litter size and ovulation rate were analyzed also with Poisson sire and 
animal models and with negative binomial sire and animal models. Variance components for linear models were 
estimated using Restricted Maximum Likelihood while in the threshold, Poisson and negative binomial, they 
were estimated using approximate marginal maximum likelihood. Poisson and negative binomial analyses 
yielded results difficult to interpret due to problems in variance component estimation. Genetic parameters were 
also estimated by Restricted Maximum Likelihood (REML) method using Derivative Free Restricted Maximum 
Likelihood (DFREML) method [14]. Maximum likelihood is used to estimate variance components. Even 
though maximum likelihood estimators have good properties, they have limitations in that the distribution of the 
data is assumed to be known, and that estimators are biased when fixed effects are managed as if they were 
known but these limitations could be removed by Restricted Maximum Likelihood [9].  

In the case of REML, it is computationally difficult due to the inverse of coefficient matrix. Therefore, [16] 
considered a derivative-free (DF) REML algorithm for the univariate analysis under an animal model. Even with 
REML and DFREML, there are still problems with data analysis due to the inverse of coefficient matrix. 
Therefore, more effective methods in view of computing time were developed. Method R estimates variance 
components by using the linear regression coefficient, that is, “R”, of more accurate recent data on less accurate 
previous individual genetic predictions [17]. Method R is more effective than any other method in terms of the 
computing time and the data size. BLUP estimates of breeding values (EBV) were obtained by fitting multitrait 
individual animal model using ASREML equation: 

,Yi Xibi Ziai ei= + +  

where Yi is vector of observations for trait i, bi denotes a vector of fixed effects for trait i, ai is a vector of ran-
dom animal effects for trait i, ei is vector of random residual effects for trait i, and Xi and Zi are incidence ma-
trices relating records for trait i to fixed and random animal effects, respectively. Heritability were calculated as 
σ2a/σ2p using the estimated variance components.  

On the other hand, Snelling et al. (1995) cited in [9] studied the comparison of several methods like animal 
model marginal maximum likelihood, sire model marginal maximum likelihood and animal model Method R. 
However, the differences among these methods did not substantially influence the rank of individual predictions. 
As a result, Method R is an efficient method in processing time even though not affecting the rank of predictions. 
However, it can give very biased estimates of variances when relationship matrices are not complete and 
selection has been practiced. As a result models that account for time variance are more appropriate. 

Generally, the different values of genetic parameter estimated and reported by many authors were, due to 
working on different breeds of sheep in different countries, the number of observation used in the analysis, the 
correction for the non-genetic factors and the model used in the analysis and the types of models used [18]. 

3. Genetic Parameter Estimate for Growth and Reproductive Traits 
Effective breeding programmes depend on the accuracy of genetic parameter estimates, which include heritabil-
ity, repeatability and correlation between traits [19]. Much more information on heritability, repeatability and 
genetic correlation estimates for growth and reproductive trait were not available for sheep in Ethiopian. How-

http://dx.doi.org/10.4236/oalib.1100589


S. Mekuriaw, A. Haile 
 

OALibJ | DOI:10.4236/oalib.1100589  4 August 2014 | Volume 1 | e589 
 

ever, the limited available information is discussed below. 

3.1. Heritability (h2)  
Heritability is defined as the proportion of phenotypic variance that is due to heredity. It is a measure of the de-
gree to which a trait is genetically determined. Although not all of the genetic contribution is included, essential- 
ly all which is available to a breeder who is trying to select within a breed is included. Obviously heritability is 
important among the several factors determining how much genetic improvement can be made in any trait [20]. 

If individual will be selected based on their phenotypic values, success in improvement can be predicted only 
from the knowledge of correspondence between phenotypic and the breeding values. This degree of correspon-
dence is measured by heritability. Since the genotype values are determined by the additive effects of the genes, 
heritability estimation is necessary to obtain the best estimate of an individual’s breeding value [11].  

3.1.1. Heritability for Growth Traits 
Body weight and rate of gain are among the most economically important and easily measured traits of sheep. 
Knowledge of the particular trait and phase of the animal growth, which is base for selection, is the most impor-
tant once [15]. The potential for genetic improvement is largely depend on the genetic parameters of growth 
weight trait upon which selection may be applied [21]. 

3.1.2. Birth Weight 
Direct heritability estimates for birth weight of Afar sheep (0.13 to 0.38) and BHS (0.20 to 0.58) using univari-
ate analysis [10]; for Horro sheep (0.18 - 0.32) [7] and Menz sheep (0.46) by fitting a multi-trait individual ani-
mal model [22] and [23] in Table 1. The estimates of heritability for birth weight and early growth are generally 
low to medium, which is usually attributed to the importance of variation in dam effects, especially in milk pro-
duction and to competition between litter mates [15]. 
 
Table 1. Heritability estimate for growth traits.                                                                 

Trait Sheep breed 2
ah  2

mh  Source 

Birth weight Afar sheep 0.13 - 0.38 0.02 - 0.21 Yibrah (2008) 

Birth weight BHS sheep 0.2 - 0.58 0.06 - 0.46 Yibrah (2008) 

Birth weight Horro sheep 0.18 - 0.32 0.12 - 0.23 Abegaz et al. (2002a) 

Birth weight Menz sheep 0.46  Solomon et al. (2007b) 

Weaning weight Afar sheep 0.11 - 0.37 0.12 - 0.21 Yibrah (2008) 

Weaning weight BHS sheep 0.00 - 0.29 0.15 - 0.20 Yibrah (2008) 

Weaning weight Menz sheep 0.48  Solomon et al. (2007b) 

Weaning weight Horro sheep 0.10 - 0.26 0.19 Abegaz et al. (2002a) 

Six-month weight Afar sheep 0.14 - 0.32 0.04 - 0.23 Yibrah (2008) 

Six-month weight BHS sheep 0.00 - 0.43 0.12 - 0.23 Yibrah (2008) 

Six-month weight Menz sheep 0.51  Solomon et al. (2007b) 

Six-month weight Horro sheep 0.16 - 0.26 0.24 Abegaz et al. (2002a) 

Yearling weight Afar sheep 0.21 - 0.28 0.02 - 0.25 Yibrah (2008) 

Yearling weight BHS sheep 0.12 - 0.25 0.00 - 0.20 Yibrah (2008) 

Yearling weight Horro sheep 0.23 - 0.31 0.09 Abegaz et al. (2002a) 

Yearling weight Menz sheep 0.56  Solomon et al. (2007b) 

Pre-weaning gain Afar sheep 0.08 - 0.30 0.20 - 0.28 Yibrah (2008) 

Pre-weaning gain BHS sheep 0.00 - 0.19 0.02 - 0.18 Yibrah (2008) 

Post-weaning gain Afar sheep 0.09 0.00 - 0.09 Yibrah (2008) 

Post-weaning gain BHS sheep 0.00 0.00 - 0.02 Yibrah (2008) 
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3.1.3. Weaning Weight 
The weaning weight direct heritability estimates for sheep in Ethiopia; Afar sheep (0.11 - 0.37) and BHS (0.00 - 
0.29) [10]; Horro sheep (0.10 - 0.26) [7] and Menz sheep (0.48) [22] in Table 1. [24] suggested that a weight 
collected in early life should be adequate for use in selecting for the direct component of weaning weight in 
sheep. 

3.1.4. Post-Weaning Weights and Gains 
Even though, Heritability estimates for weight at six-month weight and yearling weight are rarely reported in 
literature [25], the post-weaning weight and growth gain heritabilities of some Ethiopian sheep breeds are sum-
marized in Table 1. Their range value is in line with [26] summarized 42 estimates of heritabilities for post- 
weaning weight up to 9 months of age for dual-purpose breeds and 15 estimates for meat breeds (0.03 to 0.49 
for the dual-purpose breeds and 0.06 to 0.41 for meat breeds). 

Post-weaning growth was more heritable than pre-weaning growth, probably because nutrition was not a lim-
iting factor after weaning. Given these large heritabilities, it appears that mass selection for rapid growth would 
be effective [15]. The interests in heritabilities of the different weights are simply in choosing the most adequate 
weight to use as a selection criterion to improve growth to weaning [27]. A common finding is that more pro-
gress in weaning weight can be made by selection on post-weaning weight than on weaning weight itself, due to 
the higher direct heritability of the post-weaning weight and its high genetic correlation with direct components 
of weaning weight.  

3.2. Heritability for Reproductive Traits 
Fertility, litter size and lamb survival are the components of the overall ewe reproduction traits. It appears that 
heritability estimates of these traits are rather low and reflect the generally small genetic variance for most re-
productive traits. Moreover, Litter size has a higher heritability (0.16 - 0.19) than the other components traits 
like fertility (0.10) and survival rate (0.07 - 0.09) for Awassi sheep breed [8]. 

3.2.1. Fertility 
Direct heritability estimates for fertility was 0.02; when service sire was considered as fixed effect, heritability 
estimate of fertility from a direct model increased to 0.06 [3]. 

The heritability estimate for fertility is very low throughout and it becomes much lower as a result of inclu-
sion of service sire as a non-genetic random effect. The data were generated from a single sire controlled mating 
system where assignment of rams to a group was done randomly after initial choice of rams to be used as sires. 
Due to this there was a need to include the serving ram as a random effect to separate its contribution to varia-
tion in ewe fertility [3]. 

3.2.2. Litter Size 
The importance of litter size is that an increase in the number of lambs weaned per ewe per year offers the great- 
est single opportunity for increasing the efficiency of any kind of sheep production. More studies have addressed 
to genetic improvement of this trait than any other sheep reproductive trait. A lot of genetic variation for litter 
size exists between and within breeds [15]. Heritability estimates of litter size for Horro sheep ranges from 0.06 
under the repeatability of model to 0.17 under the sire model; the direct heritability was 0.11 [4]. Heritability of 
twinning for Horro sheep was estimated to be 0.15 and 0.07 for the direct additive and repeatability models [7] 
which is slightly higher than 0.06 to 0.11 estimated by [3]. 

Comparison of heritability estimates for productive and reproductive traits depict lower estimates for female 
reproductive than productive traits because female reproductive traits were highly influenced by the environ-
ment and it could be more improved through manipulation of production environment than selection [19]. The 
high heritability estimates for productive traits were due to the high genetic variances attributed to this traits im-
plying possibility of improvement through selection. There was an increase in maternal heritability up to wean-
ing after which the estimates decreased. Maternal heritability is a function of maternal variance that arises from 
the environment (dam effect). However at weaning when the lamb is separated from the dam, the maternal en-
vironment is withdrawn and thus the effects of this environment on variance declines as the lamb grows and be-
comes independent [28].  
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3.2.3. Repeatability 
Repeatability measures the correlation between the repeated measurements of the same individual. It indicates 
the gain in accuracy that may be expected from the use of the mean multiple measurements instead of single 
measurement [11]. Basically repeatability value is greater than heritability value since repeatability estimates in-
clude the permanent maternal environmental variance in addition the additive genetic variance component [4]. 

3.2.4. Repeatability for Growth Traits 
Repeatability estimates were 0.10 and 0.07 for birth weight and weaning weight under random and fixed sire 
models respectively for Horro sheep [3]. This result is lower for the repeatability estimates for growth traits 
range from 0.13 - 0.37 for birth weight and 0.08 - 0.29 for weaning weight for Awassi sheep, however, the re-
peatability for adult body weight of ewes is higher (0.43) [8]. 

3.2.5. Repeatability for Reproductive Traits 
Solomon [28] estimate the repeatability of twinning (0.16) for Horro sheep is higher than an estimated by [7] 
while repeatability of fertility was 0.02 and 0.08 when service sire was considered random and fixed. This re-
peatability of fertility value is lower than repeatability estimates of 0.10 to 0.17 from Finnsheep and Rambouillet 
sheep by linear sire animal models and threshold sire models [13]. The accuracy of repeatability estimates for 
reproductive traits were low than heritability estimates for selection improvement because repeatability is meas-
ures of correlation between performances of traits in different parity [29]. 

3.3. Genetic Correlation among Traits 
The main causes of genetic correlation as stated by [30] are chiefly pleiotropic which is simply the property of 
genes affecting two or more traits. Linkage can also affect different traits and cause genetic correlation. In gen-
eral, estimates of genetic correlation between any pair of traits suggest that selection for one trait can lead to an 
indirect genetic response in the other trait [11]. 

3.3.1. Genetic Correlation among Growth Traits 
The correlations between direct and maternal additive genetic effects for birth weight, weaning weight, 
six-month weight and yearling weight were 0.64, 0.42, 0.002 and 0.46, respectively for Horro sheep [4]. The 
correlations between body weights at different ages decreased, as the time between measurements increased. 
Genetic correlations among most pairs of traits were higher than the corresponding phenotypic correlations. Live 
weights measured at successive ages were highly correlated, ranging from 0.61 to 0.98 for Menz sheep [22]. As 
shown in Table 2, genetic correlations were also high between pre-weaning daily gain and weaning weight for 
Afar and BHS sheep [10].  

3.3.2. Genetic Correlation among Reproductive Traits 
The genetic correlation of twinning with birth weight and weaning weight is 0.77 and 0.26 whereas for litter size 
at weaning with birth weight and weaning weight is 0.45 and 0.84 respectively for Horro sheep [3].  

3.4. Practical Utility of Genetic Parameters  
Generally production traits have been reported to have a medium to high repeatability and low to medium 
heritability hence there exists opportunity for improvement through selection. Genetic trends in performance 
traits are important in that they allow for the evaluation of the efficacy of selection and management schemes 
 
Table 2. Genetic correlation between growth traits (rg).                                                           

Breed BW-WW BW-6MW BW-YW WW-6MW WW-YW 6MW-YW Source 

Afar sheep 0.73 0.74 0.70 0.78 0.71 0.95 Yibrah (2008) 

BHS sheep 0.86 0.87 0.65 0.99 0.89 0.65 Yibrah (2008) 

Horro sheep 0.45 0.33 0.30 0.97 0.837 0.87 Abegaz et al. (2002) 

Menz sheep 0.51 0.52 0.49 0.82 0.69 0.81 Solomon et al. (2007) 

BW—Birth weight; WW—Weaning weight; 6MW—Six-month weight; YW—Yearling weight. 
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[14]. The basic pre-requisite of any breed improvement program is a priori knowledge about the extent of vari-
ability, or more precisely, the additive genetic variability present within the population under study, association 
between traits and repeatability of a trait [20]. In practical utility of genetic parameters successful used on sheep 
genetic improvement in Ethiopia: growth and reproductive trait for Menz and Horo sheep [7] and [10]. 

3.4.1. Genetic Improvement through Selection  
Estimates of genetic parameters suggest that there exists substantial additive genetic variability in the population. 
Moderate heritability estimates for studied traits, indicated that, improving programs for these trait must be in-
cluded improving environmental conditions with genetic improvement to achieved results preferable [18]. The 
potential for genetic improvement is largely dependent on the heritability of the trait and its relationship with 
other traits of economic importance [15]. Estimates of genetic parameters and observed genetic trends confirm 
that selective breeding can lead to significant genetic improvement in Menz sheep [22].  

3.4.2. Growth Rate Improvement 
Most scientists agreed that selection for growth should be based on traits which can be measured early in the 
animal life. It is generally agreed that more progress in weaning weight can be made by selection on post- 
weaning weight or gain than pre-weaning weight or gain, due to the higher direct heritability of the post-wean- 
ing weight and its high genetic correlation with the weaning trait in sheep [31]. The high genetic correlation be-
tween weight at six-month and weight at one year indicates that breeding rams could be selected at an earlier age 
of six months and selective breeding can lead to significant genetic improvement in Menz sheep [22].  

According to [4], the medium to high direct and maternal heritability estimates obtained for birth weight and 
yearling weight indicate that in Horro sheep faster genetic improvement through selection is possible for these 
traits and it should consider both (direct and maternal) heritability estimates. However, since the direct-maternal 
genetic covariances were found to be negative, caution should be made in making selection decisions.  

The higher genetic correlations indicate selection for indirect selection for a correlated trait, practical implica-
tion of this is that indirect selection for late traits (yearling weight) through selection for earlier traits (e.g. 
weaning or six-month weight) [4]. In Afar and BHS sheep breeds the genetic correlations between birth weight 
and weaning, six-month and yearling weights are high. This implies that genetic improvement of birth weight of 
lambs can improve their growth performance at later age. The birth weight also is important in improving sur-
vival of lambs. Therefore selection of Afar and blackhead lambs for birth weight can have significant impact on 
overall productivity [10]. Birth weight was found to have a moderate and positive genetic correlation with lamb 
survival and it should be used as an indirect selection criterion to improve survival for Horro sheep [3]. 

High and positive genetic correlation for birth weight with average daily gain and moderate positive genetic 
correlation for birth weight with weaning weight indicated that the selection based on birth weight over a long 
period could result in improve average daily gain and increase weaning weight. The wider range of lamb breed-
ing values for all traits concluded that, selection of lambs for the next generation would lead to higher genetic 
progress in the herd [18]. Generally, the presence of strong correlations in some cases indicates that we can se-
lect for one of the traits and improvement will be expected in both traits. 

3.4.3. Improvement of Reproductive Traits 
Estimate of heritability under different models have shown that litter size has low heritability (0.063 to 0.167) 
and the correlation between direct and maternal additive genetic effect is negative (−0.679) for Horro sheep. 
Thus genetic improvement for this trait could be difficult. As a result, improving the weight of ewes at mating 
could make sizable increase in litter size. In this regard, the result of this study shows that there could be about 
2.5% additional lamb for 1 kg increase in flock average weight at mating [4].  

Genetic correlations among birth weight, weaning weight, twinning and number of lambs at weaning were in 
the range of 0.57 to 0.86 for Horro sheep [3]. Twinning was found to have medium heritability and repeatability, 
and moderate to high genetic correlation with number of lambs weaned, birth weight, and weaning weight. 
These suggest that twinning can be used as a selection criterion for improvement in productivity despite increase 
in lamb mortality with increase in twinning [3]. 

3.5. Development of Breeding Program and Management Schemes 
Commonly cited obstacle to the design and implementation of conservation-based selective breeding programs 
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in the tropics is the lack of estimates of genetic parameters to predict genetic gains [22]. Therefore, Information 
of genetic parameter estimation for different traits is useful in formulating breeding program since these pa-
rameters determine the direction and magnitude of genetic improvement [20]. Understanding the concept and 
knowing this information is important to improve the management system. For example If the heritability value 
of the animal for specific trait is very high, the animal can be kept or culled based on the first record of observa-
tion otherwise if the repeatability is low, more than one observation on the same character is necessary for a de-
cision on the animal and designing appropriate management system [11]. To conclude this part, estimates of ge-
netic parameters are necessary for genetic evaluation of sheep and for choosing the best selection schemes [32]. 

4. Conclusions 
Development of effective genetic evaluation and improvement programs requires knowledge of the genetic pa-
rameters (genetic variance of each trait and covariance among traits) for economically important production 
traits. Accurate estimation of these genetic parameters requires data to be corrected to accommodate differences 
in known environmental effects that influence the growth performance of livestock. The contribution of these 
environmental effects to the total phenotypic variation should be minimized before estimating the genetic pa-
rameters. Thus, adjustment of performance records for known environmental effects has an important role in 
reducing the non-genetic or environmental components of phenotypic variance. Genetic relationships between 
the different traits are also required to make appropriate decisions related to selection and to estimate the re-
sponse to selection. More accurate estimates of genetic parameters and in particular correlations between eco-
nomically important traits are required for accurate genetic evaluation and development of breeding objectives. 
Estimates of genetic parameters from different studies suggest that there exists substantial additive genetic vari-
ability in the population. The genetic trends confirm that selective breeding can lead to significant genetic im-
provement in different sheep breeds.  

Estimates under different models have shown that reproductive traits have low heritability estimate, thus ge-
netic improvement through direct selection for those trait would be slow because female reproductive traits were 
highly influenced by the environment. So, it could be more improved through manipulation of production man-
agement to reduce environmental influence. Whereas for productive traits having high direct heritability esti-
mate due to the high genetic variances, there is high possibility of improvement through selection. Except for 
Blackhead Somali sheep breed which has high genetic correlation between birth weight and weaning weight, 
Horro, Menz and Afar sheep have high genetic correlation between post-weaning weight traits. Therefore, indi-
cating selection for one trait improves the other trait in those sheep breeds. In order to develop alternative im-
provement program for sheep breeds in Ethiopia, estimates of genetic parameters for economical growth and re-
production traits should be done by design experiments since the information on most sheep breed is nonexis-
tence. From the previous studies, it can be concluded that medium to high direct and maternal heritability esti-
mates obtained suggested that the selection would be an effective means of genetic improvement for early 
growth traits for Horro and Menz sheep through well-designed selection programmes. 
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