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INTRODUCTION
Low reproductive performance characterized with long calving interval that extends to more
than 2 years is the main obstacle to the economics of camel production (Aboulela, 1991 ;
Hermas et al., 1991 ; Hermas, 2001 ; Wilson, 1986). It also hinders Genetic improvement
through increased generation interval and low replacement rates. Genetic parameters for
reproductive traits need to be estimated to evaluate possibilities of improvement of these traits
through genetic selection. This study was undertaken to estimate genetic parameters for
reproductive traits of camel and to assess possibilities of improvement of camel reproduction
through genetic selection.

MATERIALS AND METHODS
380 reproduction records from daughters of eleven sires comprised the data for this study.
Reproductive performance expressed as days in Milk at first breeding (DMFD), service period
(SP), days open (DO), number of services per conception (NS), conception rate (CR), calving
interval (CI) and age at first calving (AFC).
Data sets for reproductive traits were calculated arranged and coded for computer analysis.
Variance and covariance components were calculated for all traits using a model included sire
as a random effect. Heritabilities were estimated using the intra class correlation between
paternal half sib groups. The standard errors were calculated as described by (Swiger et al.,
1964). Genetic and phenotypic correlations were estimated using the variance and covariance
calculated. Repeatabilities were estimated as intra class correlations between repeated
measurements taken on the same animal ( K = 5.9).

RESULTS AND DISCUSSION
Table 1 presents means, standard errors, heritabilities, repeatabilities, and additive genetic
standard deviations. The heritability estimates ranged from low of 0.02 for NS to high of 1.1
for DO and generally were medium. 
To my knowledge there is no estimates in the literature to compare these results with, but they
are in the upper limit of the range of the estimates in the other species.
The repeatability estimates were low and ranged from 0.01 for DMFB to 0.18 for NS. These
estimates were lower than the estimates of heritability for the same traits indicating that more
than one record is needed to cull the animals, and reveals large temporary environmental
effects across records due to large seasonal changes under arid conditions. 
Table 2 shows estimates of genetic and phenotypic correlations. CI which is the most important
trait in the reproduction complex had high positive genetic correlation with all other traits
except for its high negative correlation with CR. 
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The AFC had high positive genetic correlation with DMFB, DO, CI, SP respectively, but high
negative genetic correlation with CR. 
The phenotypic correlations ranged from medium negative to high positive and negative. All
correlations were in favorable directions indicating pleiotropic action of genes and common
environment between the various traits of camel reproduction.

Table 1. Means, standard errors, heritability and repeatability of camel reproductive
traits A

Trait (days) Mean ± SE h2 ± SE R ± SE AGSD
DMFB 201 ± 11.3 31 ± 0.16 0.01 ± 0.09 114

SP 54 ± 7.6 1.10 ± 0.18 0.11 ± 0.08 102
DO 257 ± 16.8 0.40 ± 0.17 0.15 ± 0.08 151
NS 2.5 ± 0.1 0.02 ± 0.02 0.18 ± 0.09 0.37
CR 59.4 ± 2.3 0.44 ± 0.16 0.17 ± 0.09 20
CI 637 ± 12.3 0.33 ± 0.16 0.17 ± 0.09 140

AFC 1521 ± 24.9 0.39 ± 0.17 - 185
GL 392 ± 2.6 0.79 ± 0.15 - 20

A AGSD is the additive genetic standard deviation 

Table 2. Genetic and phenotypic correlations among camel reproductive traits A

Traits DFMB SP DO NS CR CI AFC
DMFB (0.31) 0.96 0.24 0.92 -0.93 0.98 0.98

SP 0.38 (1.1) 0.92 0.95 -0.76 0.93 0.43
DO 0.98 0.71 (0.16) 0.92 -0.94 0.95 0.95
NS 0.44 0.45 0.52 (0.02) -0.99 0.94 -0.10
CR 0.49 -0.53 -0.30 -0.9 (0.44) -0.94 -0.88
CI 0.96 0.56 0.99 0.54 0.91 (0.33) 0.82

AFC 0.35 0.30 0.41 0.47 0.68 -0.91 (0.39)
A Heritabilities on diagonal , phenotypic and genetic correlation below and above the diagonal
respectively 

CONCLUSION
The results of this study indicate that the additive genetic variation associated with
reproductive traits was fairly high, giving indications of possible improvement through genetic
selection and the need of more than one record to cull the animals. Also there is some
plieotropic action of genes for camel reproductive traits.
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