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ABSTRACT

A crossbreeding study was carried out at the Experimental Rabbit Farm,
Department of Animal Production, Faculty of Agriculture, Al-Azhar Universily, Nasr
City Cairo, Egypt, for three consecutive years of production starting from September
1988, using Bauscat (exotic breed) and Baladi Red (local breed) in addition to their
two reciprocal crosses to study direct heterosis, materna! additive and diret additive
effacts on progeny traits (body weight and daily gain). Breed group effects on body
weight were non-significant at different stage of ages, while its effects on daily gain
weight were found to be significant at age intervals of (8-10), (10-12), (12-14) and (4-
14) weeks of age. Threr was a superiority of Bauscat rabbits over Baladi Red for body
weight at studied all age except at 10 weeks, while for daily gain weight it was during
all age intervals except at (8-10) weeks. however the differences between the two
breeds were mostly non-significant for body weight and daily gain traits.
Crossbreeding between Bauscat and Baladi Red rabbits was generaily associated
with improvernent in all body weights and daily gain weight traits except body weights
at 12, 14 weeks and daily gain during ages intervais of (8-10), (10-12) and (4 —14)
weeks. Direct Sire additive effect on progeny traits were mostly in favour of Bauscat
sired rabbits progeny traits except body weight at 14 weeks and during the age
intervals of (8-10), (10-12), {12-14), (birth-14) and (4-14) weeks it was in favour of
Baladi Red sires. Maternal additive effect on progeny traits was in favour of Baladi
Red rabbits for most studied body weight traits. When crossbreeding was applied
between these two rabbit breeds. Maternal additive effect on daily gain was in favour
of BR dams during the age intervals of (birth-4), (4-6) and (8-8), while daily gain
during intervals of (8-10), (10-12), (12-14), (birth-14) and (4-14)} weeks were in favour
of B dams.

Keywords: Egyptian Baladi Red rabbits, crossbreeding, Heterotic effect,
maternal additive effect, direct additive effect.

INTRODUCTION

Crossbreeding has an advantage over the synthesis of breeds in
utilizing the breed differences due to the expected segregation along with the
recombination (Dickerson, 1969). Egyptian studies {(e.g. Afifi, 1971; Afifi and
Khailil, 1989; Oudha, 1990; El-Dessoki, 1991; Afifi ef al, 1994; Khalil et al,,
1985 and Abd El-Aziz, 1998) evidenced, in general, that crossing locai
breeds of rabbits (e.g. Baladi, Baladi Red, Baladi Black, Giza White, ..etc.)
with exotic breeds (e.q. Bauscat, Californian, New Zealand White, ... etc.)
was associated with improvement in progeny traits ( e.g. body weight and
daily gain weight). Several studies were carried out 10 investigate the
productive potentialities of native and exotic breeds of rabbits under the
Egyptian conditions, in spit of this results there is a need to obtain more
information about the genetic, environmental and managerial aspects of
rabbit production to create a profitable industry. In addition to estimate the
present objectives direct heterosis (H), direct(G') and maternal (G) additive
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effects for progeny traits (body weight and daily gain) in crossbreeding
experiment involving Bauscat (B) and Egyptian Baladi Red (BR) rabbits.

MATERIALS AND METHODS

The expenmental work of this study was camied out in the
Experimental Rabbit flock maintained by the Department of Animal
Production, Faculty of Agnriculture, Al-Azhar University in Nasr City, Cairo,
Egypt duning three consecutive years of production starting in September
1998 till October 2001.

In this study one local Egyptian breed of rabbits (Baladi Red, BR) and
one exotic breed (Bauscat, B) were used. Does were mated with bucks from
both breeds. According to the breeding plan, bucks were assigned at random
to breed the does but with a restriction to avoid fuli-sib, haif-sib and parent
offspring matings when mated does and bucks were from the same breed.
Each buck was allowed 1o sire all litters given by 3-5 does throughout the
three years of the study. The breeding plan permitted the simultaneous
production of BB, BR, 1.QB’I;BF( and ’f;BR’IIB litters. Distnbution of breeding
does and bucks as well as number of litters are presented in Table1. Cuiled
or dead does and bucks during experimental period were replaced randomly
by their substitutes from the same breed from the originat stock.

Table 1. Mating groups and number of bucks, does and litters used in
this crossbreeding experiment.

[ Mating group Number of
| Buck Doe Buck Doe Litters
B B 14 47 203 B
BR BR 13 44 17
B8 BR 13 44 174
BR B 14 52 142
| Total 54 187 690

B = Bauscat; BR = Baladi Red rabbits.

Rabbits were raised in a semi-closed rabbitry. Breeding does and
bucks were housed separately in individual wired-cages with standard
dimensions arranged in double-tier batteries. Cage of each doe was provided
with a matal nest box for kindling. Each doe was palpated 10 days after
breeding to determine pregnancy. Those which failed to conceive were
returned to the same mating buck at the day of test. At weaning (28 days
after birth), young rabbits were sexed, tattooed and transferred to another
batteries to be housed in groups of 3 to 4 individuals in standard progeny
wire cages equipped by feeding hoppers and drinking nipples. The rabbits
were fed ad-libitum on commercial pelleted ration, which provide 16.3%
crude protein, 13.2% crude fibers and 2.5% fat. All Rabbits were kept under
the same mangerial, hiegynic and inveromental conditions.
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Data for progeny traits (body and daily gain in weight) were analyzed

using the following mixed model:
Yikimnopq = HHM#S+Y+Sen+Pyt Lso"’sxp"'(sey)ml"’(PY)nl +€ximnopq

Where: :

Yiamnopq = The observation on the nklmnp growth traits;

] = QOverall mean, cornmon elemnent to all observations;

M = fixed effect of the i breed group;

Yy = fixed effect of the Lyear of kindling

Sep, = fixed effect of the m season of kindling;

P, = fixed effect of the n™ parity;

LS, = fixed effect of the o‘“ litter size at birth;

Sxp = fixed effect of the p™ sex;

SeY)m = ﬁxed effect of interaction between the m™ season of kindlinfand
I™ year of kindling;

PY)u = fixed effect of interaction between the n™ parity and-Ith year of
kindling and

exmpq = random deviation of the q" individual of the i"" breed group
ass;zmed to be independently randomly distributed, i.e. N.D
{0, o'e).

Genetic model and estimation of crossbreeding effects:

Cossbreeding effects {(additive maternal, additive direct and heterosis
direct) on different traits were estimated according to the genetic model such
genetic model permit to derive a selected set of linear contrasts. (Harvey,
1990).

The following linear contrasts of mating type least-squares means were
computed to quantify differences attributable to sire breed, dam breed and
direct heterotic effect as:

Purebred differences:
{(G's + G™g) - (G'ern + G™ ex)} = (B x B) ~ (BR x ER).
Direct heterosis effect:
Hgxgr ={(BxBR+BRxB)-(BxB+BRxBR)).
Direct additive effect:
(G's~ G'gr) = (I(B x B)+(B x BR)]-{(BR x BR)+(BR x B)]}.
Maternai additive effect:
(G"8~G"gr) = [(B xBR) - (BR x B)].
~ Where:-
G' and G™ represent direct additive and maternal additive effects,
respectively, of the subscript breed (genetic) group. Each single degree of
freedom contrast was tested for significance with the Student's t-test.

RESULTS AND DISCUSSION

Mating. groups:

~ Breed group effect on progeny traits (body weight and daily gain in
weight) are presented in tables (2&3). Breed group effect on body weight was
found to be non-significant at different age stages. The same trend was
observed by Abd El-Aziz (1998) and Khalit and Afifi (2000) with different
breed groups and their crosses, they found that breed group effect on body
weight recorded at different ages were non-significant.
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Breed group effect on daily gain in weight were found to be significant
at the age intervals (8-10), (10-12), (12-14) and (4-14) weeks of age. In this
respect, Tosson et al (1899) and Abd El-Ghany (2000a& b) with different
local and exotic breed groups of rabbits and their crosses proved that breed
group effect on daily gain in weight at different ages were significant (P
<0.05, P <0.01 or P <0.001), while it was non-significant at the age intervals
of 8-10, 10-12, 12-14 and 4-14 weeks. In agreement with the present results,
Youssef (1992) and Abd El-Aziz (1998} found that breed group effect on daily
gain in weight at most age intervals was non-significant.

Purebred differences:

Linear contrasts between Bauscat and Baladi Red rabbits for body
weight and daily gain in weight are given in tables (2&3). These contrasts
indicated the superiority of Bauscat rabbits over Baladi Red ones in body
weight at all ages except at 10 weeks and for daily gain weight during all age
intervals studied except that during the interval (8-10) weeks. The differences
were mostly non-significant for body weight and daily gain traits except that
for body weight (P<0.05, P<0.01or P<0.001) at 6, 8 weeks and daily gain
during interval of (8-10) weeks. In this respect, Youssef (1992) and Afifi et al
(1994) reported that rabbits of purebred New Zealand White and Baladi Red
rabbits were not significantly different in most body weight at different ages
and post-weaning daily gain during most age intervals studied and the
differences were mostly in favour of New Zealand White rabbits. Also, Gad
(1998) and Khalil and Afifi (2000) found that purebred differences were
generafly not significant for body weight and daily gain traits. However, Abd
El-Aziz (1998} with New Zealand White and All-Gabli rabbits and Abdel-
Ghany et al, (2000b) with New Zealand White and Baladi Black rabbits
observed significant (P <0.05, P <0.01 or P<0.001) purebred differences in
body weight but non- significant in all daily gain traits studied.

Heterotic effect:

Estimates of heterosis percentages for progeny traits (body weight and
daily gain weight) are given in tables (2&3). These estimates indicated that
crossing between B and BR rabbits was generally associated with
improvement in all body weight and daily gain in weight traits except body
weight at 12, 14 weeks and gain in weight during age intervals (8-10), (10-12)
and (4-14) weeks. The heterotic effect was significant (P <0.01 or P <0.001)
on body weight at birth and at & weeks of age and non-significant at 4, 8, 10,
12 and 14 weeks. For daily gain weight hetcrotic effect was significant
(P<0.01 or P<0,001) during all age intervals studied except during age
intervals from birth-4 and 6-8 weeks. Different crossbreeding experiments
carried out on rabbits in Egypt (Abdel-Azjz, 1998; Gad, 1998; Tosson et al,
1999; Abdel-Ghany et al, 2000 alb; Khalil and Afifi, 2000) revealed that
heterotic effects for body weights and daily gain at different ages and age
stages wrre evidenced.

Direct additive effect:

Linear contrasts of direct additive (sire breed) effect on progeny traits
were mostly, non-significant except body weight at birth, 6, 8 and during the
age interval (8-10) weeks, in favour of Bauscat sired rabbits for most growth
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traits except body weight at 14 weeks. However during the age intervais (8-
10}, (10-12), {12-14), (birth-14) and (4-14) weeks it were in favour of Baladi
Red sired tables (2&3). This means that in general patemity of B rabbits is
better than that of BR ones. Youssef, (1992} observed that growth
performance at post-weaning ages (5 and 6 weeks) of New Zealand White
sired rabbits were not significantly different in their weights and gains from
those of rabbits sired by Baladi Red breed, in the other side significant
differences in favour of New Zealand White-sired rabbits were evidenced
during the later ages of 10 and 12 weeks. Afifi et al (1994) with New Zealand
White, Baladi Red and their two reciprocal crosses, showed that growth
performance {body weight and daily gain) at early ages (5 and 6 weeks) of
New Zealand White-sired crossbred rabbits was not significantly differ from
those sired by Baladi Red bucks. However, they observed significant
differences in favour of New Zealand White-sired rabbits during later ages at
10 and 12 weeks.

Abdel-Ghany et al (2000a) with New Zealand White (NZW), Baladi
Black (BB) and Baladi Red (BR) observed significant differences in favour of
BB bucks except daily gain from (14-16) weeks of age, contrasts were
consistently the highest for BB bucks and the lowest for NZW buck breed
effect (P<0.05, P<0.01, P<0.001) on post-weaning daily gain. They indicated
that patemity of BB rabbits is better compared to NZW ones. The superiority
of BB rabbits as sires suggest the use of breed as a sire breed in
crossbreeding programs including NZW would be beneficial in improving
post-weaning daily gain traits. These results confirm the use of (BB) as a
terminal sire-breed for engendering of broiler rabbits.

Maternal additive effect:

Linear contrast of matemal additive effect on progeny trails were non-
significant effect except body weight at birth and daily gain during the age
interval (12-14) weeks it were significant (P <0.05 or P <0.001) tables (2&3).
Youssef (1992), Afifi et al (1994) and Khalil and afifi (2000) indicated that
maternal additive effect on most body weights and daily gains were not
significant. However, Abd El-Aziz (1998) and Hassan et al (1999) indicated
that maternal additive effect on most body weights and gains were significant
(P <0.05, P <0.01 or P <0.001). However contrast, also showed that
differences were in favour of Baladi Red rabbits for most body weight traits.
This means that BR damed rabbits were heavier than those of B damed
ones at most ages studied. Maternal additive effect on daily gain was in
favour of BR dams during the age intervals (birth-4), (4-6) and (6-8) weeks,
while at (8-10), (10-12), (12-14), (birth-14) and (4-14) weeks intervals it were
in favour of B dams. These results might refer to the exchanged maternity of
locai BR dams with those exotic B ones for daily gain. Cudah (1990) and
El-Dessoki (1991) with New Zealand White and Batadi Red rabbits indicated
that ali crossbred groups mothered by New Zealand White and Californian
dams recorded heavier weights at 4, 8 and 10 weeks of age, while those
mothered by Baladi Red dams showed lower weights. The same author
found that rabbits mother»d by Baladi Red dams had obvious lesser post-
weaning daily weight gain than that mothered by New Zealand White does.
Abd Eil-Aziz (1998) with New Zealand White (NZW) and Gabii rabbits
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indicated that matemnal additive effect on body weight was positive in favour
of Gabli while it was not significant for daily gain.
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