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SUMMARY

A crossbreeding experiment was carried out in Maryout station (o study genetic and non-genetic
effects on growth and livability traits in Gubali, Californian rabbits and their crosses. Genetic
componenis of crossbreeding were also investigated. Traits involved were growth (individual body
weight at 4,6,8,10,12,14 and 16 weeks of age and post-weaning daily gain during the age intervals of 4-
8,8-12,12-16 and 4-16 weeks of age and post-weaning livability up to 8,12 and 16 weeks of age. )

Linear mixed model used including the effects of breed group, year of birth, month of birth, sex and
parity (as fixed effects), and sire and dam (as random effects). Heterotic companents of direct and
maternal additive and direct heterosis were estimated for growth and lvability traits. Year of birth had
significant effect on livability from weaning up to 16 weeks of age. Most traits studied were significant
influenced by month of birth. Breed group effect was generally significant for body weight and daily
paint in weight traits at different ages. Purebred differences were not significant for all traits studied,
Gabali rabbits were superior to Californian ones for most body weight traits along with all body weight
gain and fivability (raits. Estimates of direct heterosis for growth traits werc positive and significant
Heteresis for livability was significant only up o eight weeks of age. Helerotic percent for body weight -
decreased from 3.2 to 1.1% with advance of age till 12 weeks and increased thereafter up to 1,85 and
1.9% at 14 and 16 weeks of age, respectively for daily gain. Heterosis percentage increased, with
advince of age from 1.4 to 1.9% for daily gainand it ranged from 2.38 to 6.25% for post-weaning
fivibilily. Maternal additive effect was significant for most growth (mits and non-significani. for
livability traits. Rabbits damed by Gabali does excelled those damed by Californians for most growth
and livability traifs studied. Direct additive effect was significant for body weight at 16 weeks of age,
daily gain during the intervals of §-12 and 12-16 weeks of age and non-significant for livability traits.
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INTRGDUCTION

The Egyptian studies (e.g. Afifi, 1971; Afifi ef ., 1994; Abd El-Aziz 1998; others)-evidenced, in
general, that crossing local. breeds of rabbits with exotic standard breeds was associated with
improvement in growth traits. -All crossbreeding experiments, in which local breeds of rabbits were
crossed, with exotic ones did not include Gabali rabbits. The present study was carried out 1o investigate
growth performance and livability traits of the Egyptian local Gabali {Gab) and (CaF) rabbits as well as
their crosses. Genetic aspects of crossing between Gab and Cal rabbits were also studied.

MATERIALS AND METHODS

A crossbreeding cxperiment was conduced for thiec consecutive years of production in Maryout
experimental siation, Desert Research Center (35 km 1o south west of Alexandria in a newly reclaimed
area, ic. under semi-arid conditions), Ministry of Agriculture and Land Reclamation, Rabbits used in
this sludy belong to Gab and Cal rabbits, Gabr does and bucks were bought from the Bedouins of north
Sinai. Cal docs and bucks descended from Cal rabbits raised under the Egyptian conditions.

Al {he beginning of (he experiment (September 1993), breeding does of eacli of the two breeds were
divided at random into two groups. Those of the first group of cach breed were mated with bucks from
their own breed while those of the second group were mated with bucks from the other breed. Bucks
were assigned at random to mate the does with a restriction of avoiding fuli sib. half-sib and parent-
offspring matings. The breeding plan permitted the simultancous production of purebred Gab and Cal
rabbits in addition to their two reciprocal crosses. Rabbits were raised ina semi-closed rabbitary,
Breeding females and males were housed individually in wire cages wilh standard dimensions.
Composition and ingredients of (he ration supplied and details of management were described by Gad
(1998). Growth traits involved in the study were individual body weight al 4 (weaning), 6,8,10,12,14
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and 16 weeks of age and daily gain during the age intervals of 4-8,8-12,12-16 and 4-16 weeks 2s well as
post-weariing livability up te 8,12 and 16 weeks of age.

Data of growth performance and livability traits were analyzed. by adeptmg mixed modet including
the fixed effects of breed group, (four classes), year of birth, (three classes), month of birth, (12
classes), parity, (six classes), sex and interaction between parity and each of breed group and year of
‘birth. Random effects of sire nested within breed group and dam nested within sire within breed group
were- also included in the model of analysis. Harvey's least squares and maxiious fikefihood computer
program (Harvey, 1987) was used. Crossbreeding genetic effects (materal additive, direct additive and
direct heterosis) were estimated for different traits according o the genetic model of Dickerson (1992). .
The genetic meodel penmit 1o drive a selected set of linear contrasts to estimate heterotic component of
direct additive cffect, maternal additive effect and direct heteronc effect in addlllon to purebred
differences. :

RESULTS AND DISCUSSIONS

Non-genetic aspects

Year of bitth had liitle effect on body weight and dmly gain in weight but e\erted a sugmﬁcam
(P<0,01) influence on livability from weaning at 4 weeks up to 16 weeks of age (Tablel). Similar
results were observed by different investigators (Afifi and Emara, 1988; Hanna, 1992; Ahumed; 1997 .
and Abd-El-Aziz, 1998). Resulls, in Table 1 show that month of birth had a significant (P<0.05 or
P<0.01) effect on body weight at different ages (4,6,8,12 and 16 wecks), on daily gain during the
interval of 8-12 weeks and on all post-weaning livability traits studied. These resul(s are in agreement
with those of Afifi and Emara (1988 & 1990) and Hanna (1992). Parity was found to have significant
(P<0,05 or P<0.0lor P<0.001) effect on body weight at 12 weeks of age, daily gain in weight during the
intervals of 8-12 and 4-16 weeks of age only and on post-weaning livability up to 12 and 16 weeks of
age. However, no consistent trend for the effect of parity on body weight, post-weaning daily gain and
livability up to different ages was detected. Similar (o the present result, Hanna (1992), Ahmed (1997),
and Abd-El-Aziz; (1998) found that parity exerted significant (P<0.05 or P<0.01or P<0.001) effect on
body weight and daily gain in weight at different stages of age. Also, Alined (1997) showed significant
(P<0.05 or P<0.0lor P<0.001) effect for pirity on post-weaning livability up to 12 weeks of age.
Effects of the interaction between breed group and parity was significant (P<0.05 or P<0.0lor P<(.001)
on body weight at 4,6 and 8 weeks of age and interaction between year of birth and parity was
significant (P<0.05 or P<0.01) on body weight at 4,6 and 12 weeks of age as well as on daily gain in
weight during the interval of 8-12 weeks of age and on pnst-weanmg lwablhty up te 12 and 16 weeks of
age {Table 1). .

Breed group differences

Breed group differcnces were generatly SIgmﬁcant (P<0 05 or P<0,010r P<0.001) for body we:ght
and daily gain in weight traits, but non-significant for post-weaning livability traits (Table 1), Similar’
results were observed by Afifi ef al. (1994). The heaviest body weight al dlﬂ'ercnt ages was recorded by
the two crossbreeds (Table 2), )

Purcbred dnfferences ’ : :

Linear contrasts show the superiority of Gab rabbits over Calones for most body WEIghlS all post-
weaning daily gains in weight and livability from weaning at 4 weeks up to 8,12 and 16 weeks of age
but the differenices were always not significant (Table2). These results might indicate the supetiority of
Gab rabbits over Cal ones for these Lraits. Results of Khalil and Afifi (2000) stated that Gabali rabbits
are genctically characterized by heavy body weight especially afier weaning, i.e. genetic potentiafity of
post-weaning growth was in favour of Gabali rabbits, Similar to the present resulis, Afifi et al., (1994)
found that rabbits of the two purebreds were not significantly different for most body weights and post-
weaning daily. gains in weight, However, Abd-El-Aziz, (1998) showed that Gab rabbits excelled New
Zealand White ongs for body weight at all ages-and for post-weaning daily gain during most age .
intervals studied. He noticed that the differences were moslly mgmﬂmnt for body “erghl traits but non-
significant for all daily gain traits.

Direct heterotic cffect ' ’

Estimates of direct heterosis were positive and mgmﬁcant (P<0 05 or P<0.0lor P<0.001) for all
post-weaning weights and daily gains and for only post-weaning livability up to eight weeks of age
(Table 2). Heterotic effect decreased from 3.2 to 1.1% with advance of age till 12 weeks and increased
thereafier up to 1.85 to 1.90% at 14 and 16 weeks of age, respectively,. For dally gain, heterosis
percentage increased with advance of intervals of growth from 1.05 to 1.90%. Also, it increased from
6.25% (for livabilily up to 8 weeks of age) to 6.80% (for livability up to 12 weeks of ‘age). All these -
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finding lead io state that crossbrecding between Cal and Gab rabbits was associated with improvement
in growth traits and post-weaning livability. This might refer to the presence of considerable non- -
addilive genetic breed effect. The present resulis’ were supported by those of Afifi ef al. (1994) who
found that heterosis percentages ranged from 2.5 to 10.4% for body weight and from 0.7 to 18.9% for
post-weaning daily gain in weight and from 12.5 to 47.4% for post-weaning livability, Abd-El-Aziz
(1998) with Gabati, New Zealand White rabbits and their crosses, found positive direct heterosis for
most body weights and daily gains in addition to livability traits but insignificant. He found that
heterotic effect was significant (P<0.05 or P<0. 01) for most body welghts and insignificant for post-
weaning daily gain and l:vablllty teaits. - :

Maternal additive effect
Maternal additive effect was significant (P<0.05 or P<0.01 or P<0.001) for body weight at four, 12

14 and 16 weeks of age and most post-weaning daily gain traits but insignificant fordivability traits
(Table 2). However, Afifi ef al. (1994) indicated that maternal additive effect on most body weight and
daily gain traits were nol significant. Linear contrasts show that Gab-damed rabbils excelled Cal-
damed ones for body weigld at cight, 10, 12,14 and 16 weeks of age and for daily gain in weight traits,
Superiority of Gab-damed rabbits over Cal-damed ones may suggest the use of this breed as a dam.
breed in crossbreeding program including both breeds. This result is in agrecment with that of Abd-El-
Aziz (1998) working on Gab, New Zealand White rabbits and their crosses.

Direct additive effect

Conirasts in Table 2 show thal direct additive effect was significant (P<0.01 or P<0.001) for body
weight at 16 weeks of age only und post-weaning daily gain in weight during the age intervals of 8-12
and 12-16 weeks of age, while it was insignificant for livabilily vp to 8,12 and 16 wecks of age. For
most post-weaning growlh and livability traits (Table 2), direct additive effects were in favour of Gabali
rabbits.  Such superiority of Gab-sired rabbils in dircct additive effcct inay be an encouraging fictor for
the rabbil breeders in hot climale countries (o use their Gab rabbits in any crossbreeding stratilication
systent. AR ef af, (1994) with New Zealand White and Baladi Red rabbits and their crosses found thal
direct additive effeel wais significant (P<0.05 or P<0.01 or P<0.001) for body weightat 10 and 12
weeks of age and datly gain during the inlervais of 6-8 and 8-10 wecks of age. Tlicy observed {hat the
dircet additive effect for post-weaning livability up to 8 and 16 weeks was non-significant,
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