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INTRODUCTION
Genetic factor is one of the most important factors that influence variation of reproductive
traits (Mokhtar et al., 1993 ; Amin, 1998), while the effect of non-genetic factors on variation
of buffalo’s reproductive traits is more important (Bawa and Dhillon, 1980). In Egypt, the
major problem for improvement performance of Egyptian Buffaloes is that most of animals in
small farms. The objectives of the present study were to investigate some genetic effects on the
reproductive performance of Egyptian Buffaloes using completed and uncompleted lactation
records. Genetic parameter and correlations among reproductive traits were studied to evaluate
reproductive status. 

MATERIALS AND METHODS
Data collection and structure. Studied traits were age at calving (AC), days open (DO),
calving interval (CI) and number of services per conception (NOS) of 2289 Egyptian
Buffaloes. Two data sets were studied, the 1st involved lactation records less than 305 days of
lactation (LP<305). And the 2nd involved lactation records equal or more than 305 days of
lactation (LP>305).

Statistical analysis. The statistical sire model was used to explore variation in reproductive
traits due to random effects of sires. Sire half-sib sisters covariances were estimated applying
Multi-trait sire model. The general mathematical models used were
    Model 1:        Yijklm   = u +Fi+ Sji +Sek + Yrl +b1AC+b2AC + eijklm 
    Model 2:        Yijklm   = u +Fi+ Sji + Sek + Yrl + eijkm  
Where :- Yijklm: is the DO, CI, and NOS (Model 1), and AC (Model 2), u: Population mean, Fi:
fixed effect of ith farm, i= 1 to 4; Sji is the effect of jth sire nested within ith farm assumed to
be randomly distributed around zero mean with variance A(σ2s, where A is the numerator
relationship matrix between sires, Sek: is the effect of kth season of calving (k=1 to 4 for
winter, spring, summer and autumn, respectively); Yrl: is the effect of lth year of calving (l=1
to 6 from 1995 to 2000); b1AC , b2AC :  is the partial liner and quadratic regression of DO, NOS,
CI on AC,  and eijklm: is the residual randomly distributed around 0 with variance I(σ2e, where I
is the identity matrix). Model 2 was fitted to study genetic variation in AC and it is relationship
with the other studied reproductive traits. (Co)variance and genetic parameters were computed
applying multi-traits derivative free restricted maximum likelihood procedure (MT-DF-
REML), according to Boldman (1997).
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RESULTS AND DISCUSSION
Estimates of σ2

S  and σ2
e for DO and NOS of LP<305 were higher than of LP>305 when

considering AC in the statistical model (Table 1). On the other hand, estimates of σ2
S and σ2

e
for all studied traits of LP<305 data set were lower than that for LP>305 when not considering AC
in the statistical model. 

Table 1. Multiple lactations sire and residual variance component for days open, calving
interval and number of services per conception

Lactation length < 305 days Lactation length > 305 days
Model (1) Model (2) Model (1) Model (2)

σ2
S σ2

e σ2
S σ2

e σ2
S σ2

e σ2
S σ2

e
DO 449 6202.9 397 6821.2 649 8302.7 322 6456.9
CI 1769 35473 998 27516 1432 32262 763 29757
NOS 0.0537 1.4806 0.0133 0.5187 0.1087 2.1797 0.0098 0.3466
AC 227 2227.1 475 3843.2
σ2

s : Sire variance component, σ2
e : Residual variance component.

On the other hand, analysing data set of LP>305 obtained increase σ2
e for CI and AC. Also

including AC in the statistical model caused a great change in σ2
S and σ2

e of NOS either for
LP<305 or LP>305. Estimates of heritability (h2), genetic (rg) and phenotypic (rp) correlations of
data sets of LP<305 and LP>305 are presented in Tables 2. Heritability estimates of all
reproductive traits were ranged from 0.10 to 0.44. These results were higher than that
computed by Bawa and Dhillon (1980) and Khalil et al. (1991). Differences in estimates of h2

of all reproductive traits among LP<305 and LP>305 data sets were very little. This result
suggested the possibility of using all available data for completed or uncompleted lactation
period in breeding programs. Moderate level of pooled heritability estimates indicated the
possibility of genetic improving most reproductive traits in buffaloes. These results indicate
that AC is the highest reproductive traits in the present study which positively and rabidly
response to the genetic improvement. Genetic and phenotypic correlations (Table 2) among
DO, NOS, and CI using model (1) were higher for LP>305 than for LP<305. This suggested that,
genetic correlated response for different reproductive traits should be considered. This would
be very effective and useful when the completed reproductive traits for LP>305 are not available.
Genetic and phenotypic correlations for DO, CI, and NOS with AC were negative.. This might
indicate that, early age at first mating in young buffaloes might had unfavorable effect on DO,
NOS, CI in the subsequent lactations. These results may indicate that, young buffaloes for ages
at first calving need phenotypically more NOS for conception. This may be indicate that,
enhancing the environmental conditions will be very effective for reducing this unfavorable
relationship. Days open is more correlated with AC either genetically or phnotypically for
LP>305. This is could be due to silent heat, which is more frequent with longer lactation period,
and consequently would increase length of CI.
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Table 2. Multiple lactations heritability (on diagonal), genetic (above diagonal) and 
phenotypic (below diagonal) correlation estimates

Model 1 Lactation length < 305 days lactation length > 305 days

DO CI NOS DO CI NOS
DO .27+ .21 .41+0.28 .45+0.21 .29+ .11 .49+.33 .51+.17
CI .75+.11 .19+0.10 .32+0.16 .79+.15 .17+.19 .37+.18
NOS .66+.14 .45+0.12 .14+0.11 .96+.19 .51+.17 .19+.07

Model 2 DO CI NOS AC DO CI NOS AC

DO .22+ .27 .32+.32 .31+0.23 -.29+.14 .19+ 0.20 .45+.27 .39+.20 -.32+.12
CI .85+.17 .14+.15 .27+0.11 -.18+.11 .81+0.17 .10+.15 .22+.10 -.22+.14
NOS .45+.17 .55+.19 .10+0.17 -.20+.04 .72+0.17 .59+.14 .11+.17 -.20+.09

AC -.11+.04 -.27+.09 -.37+0.10 .37+.17 -29+.04 -.32+.11 -.31+.15 .44+.17

The highest heritability estimates were obtained for DO and CI (model 1, Table 3). All
estimates of heritability were increased with advancing order of parities until the 3rd or the 4th

parity. These results are in agreement with Basavaiah et al. (1983) and Khalil et al. (1991).
Estimates of heritability for CI using data set of LP >305 were lower than that for data set of
LP<305. Heritability of CI increased linearly with advancing order of parity for LP>305. 

Table 3.  Separate parity heritability estimates for all studied traits

Lactation length < 305 days Lactation length > 305 days
1st 2nd 3rd 4th 5th 1st 2nd 3rd 4th 5th

0.13 0.27 0.28 0.27 0.19 0.24 0.31 0.3 0.28 0.24DOA
0.17 0.17 0.22 0.23 0.21 0.07 0.18 0.17 0.19 0.11
0.12 0.24 0.20 0.17 0.27 0.11 0.11 0.18 0.18 0.2CI 0.09 0.08 0.15 0.17 0.14 0.04 0.03 0.12 0.15 0.04
0.09 0.11 0.15 0.10 0.09 0.13 0.16 0.15 0.12 0.12NOS 0.03 0.06 0.05 0.12 0.12 0.06 0.06 0.11 0.11 0.18

ACB 0.48 0.37 0.37 0.28 0.22 0.49 0.45 0.28 0.37 0.36
A : Upper estimates generated from model 1 and lower estimates generated from model 2. B : estimates
from model 2

On the other hand, h2 for CI had a great reduction in the 3rd and the 4th parities for LP<305.
These results are in agreement with other studies for the relationship between calving interval
and lactation period (Ribas et al., 1987 and Sharma and Singh, 1988). Heritabilities of NOS
were the lowest across parities compared to the other traits.
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CONCLUSION
Results of genetic analysis indicate to the possibility of age at calving genetic improvement is
higher than the other reproductive traits. Differences in estimates of heritability estimates of all
reproductive traits among LP<305 and LP>305 data sets were very little. This result suggested the
possibility of using all available data for completed or uncompleted lactation period in
breeding programs. These results once more indicate that age at calving is the highest
reproductive traits in the present study which positively and rabidly response to the genetic
improvement through a suitable breeding program. Genetic and phenotypic correlations for
DO, CI, and NOS with AC were negative, this might indicate that, early age at first mating in
young buffaloes might had unfavorable effect on DO, NOS, CI in the subsequent lactations. In
general the genetic statistical analysis of variance using multi-trait sire model appeared more
enhancements in estimating genetic parameters of buffaloes reproductive traits when using data
sets of completed and uncompleted lactation records. Genetic improvement of Egyptian buffalo
reproductive performance could be possible under the more enhanced environmental
conditions. It is very important to take age at calving into consideration during planning
programs of reproductive performance improvement.
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