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Abstract: This study aimed to investigate the,dj lerences among four medium breeds of
rabbits (Rex, New Zealand White, California’ #? Baladi Red) in productive performance
and semen characteristics. Hundred twenty does, 7-9 months of age and 3-3.5 kg body
weight from Rex, NZW, California, and Baladi Red. The numbers of 360 parities were
analyzed to evaluate breeds effects. Traits studed were litter size and litter weight at birth,
atl4 days and at weaning. Mortality percentage from birth to weaning was calculated.
Also, the analysis concerned 5120 ejaculates from 80 bucks from the 4 breeds of rabbits.
The recorded traits were: pH, ejaculate volume, sperm motility, concentration, total
number of spermatozoa per ejaculate, percentage of sperm normalcy and percentage of
sperm abnormalities. The volume of each ejaculate was registered and an aliquot was
separated for further analyses. Breed effect led to significant (P< 0.05) effect on litter size
and litter weight at birth, 14 days and at weaning. Parities had significant (P< 0.05) effect
on litter size and on litter weight at birth, 14 days and at weaning. California does
recarded largest litter size and heaves litter weight at birth, at 14 days and at weaning.
California does recorded significant higher conception rate (%), lower number of services
per conception and lower mortality rate compared to the other breeds. Mean values of total
ejaculate didn't differ (P>0.05) among breeds. California Bucks tended to have larger
ejaculate volume, higher motility percentage, lower abnormal percentage and higher total
live sperm compared to the other breeds.

INTRODUCTION

Breed of rabbits considered as one
of the factors, which may affect the
productivity. The evaluation of domestic
rabbit breeds for economic traits is
necessary for commercial operations. Many

gain) was 3.30, 3.34 and 3.97in “SPF”
(French), New Zealand White and
Californian rabbits, respectively.

Litter size is the most important
economic character in rabbit production

investigators reported that breed had an
effect on body weight and body weight
gain of rabbits. Nunes and Moura (1985)
found that the average of body weight for
Norfolk, California and New Zealand
White rabbits were 73, 87 and 78g at birth
, 1674, 1607 at 1575g and 8 wk and 3363,
2758 and 2944g at 17 wk for the three
breeds, respectively. Heimid (1988) found
that the feed conversion ratio (g. feed/ g.

(Abou-Khadiga, 2004 and Nofal et al.,
2005). Diversity of rabbit breeds offers
opportunity to increase the efficiency of
commercial meat production through
crossing (Piles et al. 2004). Weaning
mortality percentage of kit rabbits is of
vital importance in commercial rabbit
farming, where it plays a major role in
determining the net financial income of the
farms (Rashwan and Marai, 2000). With
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the increase of litter size and decrease of
mortality income becomes more elevated
(Szendro et al., 1996). Litter weight at
weaning is controlled by the number of kits
survived at weaning (Risam et al. 2005).
California rabbits are heavy and their
growths make it a good meat rabbit and can
be exploited, especially in crossbreeding
(Lebas et al., 1986).

Many factors affect seminal traits
and thus it is crucial to define suitable
protocols to improve spermatozoa
characteristics (Brun et al., 2002). Hence, it
is possible to produce more doses of semen
with higher “expected” fertility and with
less variability. Semen evaluation must
provide information on the fertilizing
ability of spermatozoa. The most relevant
parameters correlated with the fertility rate
are the number of spermatozoa inseminated
and their motility, although the use of a
single attribute is not sufficiently accurate
to predict the fertilizing ability of the
semen (Colenbrander er al., 2003 and
Lavara ef al., 2005). Semen production and
quality depends on a great variety of
management, breed, environmental and
genetic factors: age, sexual preparations,

MATERIALS AND METHODS

Experimental design:

Present study expressing the results of
two experiments.

First Experiment

This study was carried out at the
Experimental farm of Animal Production
Department, Faculty of Agricuiture, South
Valley University, Qena during the period
from May 2009 to October 2010. This study
aimed to investigate the reproductive and
productive performance of four medium size
of rabbits (Rex, New Zealand White (NZW),
Califomia and Baladi Red) . Hundred twenty
does (7-9months of age and 3000-3500g
body weight) from Rex, NZW, Califomia,
and Baladi Red. Rabbits were divided into
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season of collection, number of ejaculates
collected and interval between collections
(Alvarino, 2000). Concerning genetic
factors, Vicente (2000 found differences
between rabbits in semen characteristics
but only Brun ef al., 2002) have estimated
heterosis effects reporting significant and
eminent values for concentration, mass
motility and percentage of motile sperm per
ejaculate. High temperatures and humidity
in the summer can result in behavioral and
physical changes in bucks that affect
breeding and reproductive  success.
Changes after thermal stress can be
observed on a semen evaluation include
alterations in the shape of the sperm cell
head and tailpiece. Signs of heat stress have
been observed in bucks maintained in
32.22°C  environments. Environmental
temperatures of 37.78°C can be dangerous
and may produce advanced signs of heat
stress Finzi et al. (1994). There fore, the
present study was conducted to study the
evaluation of the productive performance
and semen characteristics efficiency under

~ the upper Egypt conditions for these breeds

of rabbits is lacking.

four equal groups. Red Baladi, Egyptian
traditional breeds that, after their formation,
have not followed a programmed of genetic
improvement (Khalil, 1993). The numbers of
360 parities (3 parities x Hundred twenty
does) were analyzed to evaluate breeds effect
on productive and reproductive performance .
Studded traits were litter size and litter
weight at birth, at 14 days and at weaning.
Also, mortality percentage was calculated.
Does were re-mated second day post-partum.
The litters were weaned at 28 day in the 1%,
2™ and 3™ parity. Rabbits were reared in
semi-closed rabbit system, in which does
were kept in individual cages (60x50x30cm
Provided with nest boxes (40%x30x27cm).
Clean fresh water was available for all rabbits
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by nipple drinker all time. All the
experimental animals were reared under the
same environmental and managemental
conditions. Ambient air temperature ranged
from 30 to 40° throughout the experimental
period. Each breed fed ad libitum (Table, 1).
Estimated according to Maertens et al.
(1984) as described in Table 1. Chemical
analyses of diets were done according to
AOAC (1995).

Second Experiment:

This study aimed to investigate the
differences among bucks in four medium
size rabbit breeds [Rex, NZW, California
and Baladi Red] in some reproductive
performance  and  physical  semen
characteristics. A total number of 80 male
(twenty bucks per genetic type) were used.
After weaning the rabbits were housed in
individual cages in the same room, with a
photoperiod of 16 hours light/day and
temperatures ranging from25.8 to 41.1°c,
receiving ration and water ad libitum with a
diet of commercial pellets. Composition of
the pellets was 17.85% crude protein,
13.70% crude fiber and 3.10% ether
extract. At fifth month of age bucks started
the training period with artificial vagina.
One ejaculated was collected per male
weekly. At sixth month of age, they started
production period. During 8 weeks, two
ejaculates per male weekly were collected,
with an interval of 30 minutes between
them (Moce et al., 2000). All ejaculates

RESULTS AND DISCUSSION
Productive and Reproductive Performance -

Litter size:

Results of some productive and
reproductive traits of four breeds rabbits
does as affected by breed and parity are
presented in Tables 3, 4 and 5. Data in
Table 3 showed that average litter size at
birth, at14 days and at weaning (28 day) for
the different four breeds studied. The
average litter size at birth as affected by
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were stored at 37°C in a water bath until
evaluation, non-later than 15 minutes after
collection. Volume (ml) and pH of the
ejaculate were determined by using a
graduated tube and a pH-meter SO07Crison,
respectively. Immediately after collection,
the amount of ejaculate volume (ml) and
the spermatozoa concentration (number of
sperms/ ml) were recorded by using a
graduated tube and haemocytometer
respectively. For evaluation of percentage
of sperm motility drop of semen was
examined under the low power of
microscope using a hot stage at 37 °C.
Progressive motility was estimated on a
percentage score. Total and motile sperm
output/ejaculate were calculated. All bucks
were used for natural three weeks after the
end to study the fertility rate of the
different treatments. Environmental values
are listed in Table 2, the stable air
temperatures (AT,’C) ranged from 25.8 to
41.1'C. The mean of minimum AT was
25.9 °C, while the mean of maximum AT
was 40.97°C. Relative humidity (RH, %)
ranged from 6.8 to 43.5 % with a mean
daily low of 12.53 % and a mean daily high
of 38.57 %.

Statistical analyses:-

Analysis of variance was carried out using
SAS (1989), Duncan Multiple range Test
was used to compare the differences among
means (Duncan, 1955).

breed varied from 6.77+0.20 and 7.63+0.32
N depending on the breed. Generally, New
Zealand White gave significantly (P<0.05)
smallest litter size at birth. In addition,
California gave significantly (P < 0.05)
smallest litter size at 14 days and at
weaning. The average litter size at birth as
affected by parity varied between
7.3440.53and 7.55+0.36 depending on the
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breed. Parity effects led to no significant
effect on litter size at birth, at 14 days and
at weaning as shown in Table 3. No
significant differences were detected in this
respect between four breeds. The litter size
at birth, at 14 and at 28 days in California
breeds in the present study are in agreement
with the result of De-Leon et al.(2002) and
El-Maghawry et al.( 1999). Litter size at 28
days in California breeds at the third parity
recorded highest value compared with other
breeds. These results agreed with those
obtained by Zaky (2001) and Zerrouki et
al.(2005). Also, reported Ahmed et al.
(2005) The litter size at birth was in
California recorded higher litter size at
birth compared with Baladi Red and New
Zealand White. Other workers found higher
litter size at birth, at 14day and at weaning
in New Zealand than California (Khalil
,1993; Pascual et al. 1996 and Abou-
Khadiga, 2004). This may be due to high
uterine capacity or greater conception rate
(Argente et al., 2003). These results agreed
with those obtained by Khalil and Afifi
(2000). Generally, differences in litter size
at birth breeds may be due to differences in
conception rate and may be also due to the
matemnal effects determined by the number
of mature, fertilized and established ova
(Gad-Alla et al., 2005, Nofal et al., 2005
and Pannu et al.,2005).

Litter weight:

Breed had significant (P< 0.05)
effect on litter weight at birth, at 14day and
at weaning (28d) as shown in Table 4 . The
highest values of litter weight at birth were
recorded for Baladi Red (368+27g)
followed by California (364+22g). While,
the values of litter weight at birth for Rex,
and New Zealand White were 357125 and
351125g, respectively. The highest values
of litter weight at 14 day recorded for
California (1525+49g) followed by New
Zealand White (1494+63g), while those for
Rex and Baladi Red (145069 and
1426157g), respectively. The lowest values
of litter weight at weaning were recorded
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for Rex 2057+16 g. Parity had significant
(P< 0.05) effect on litter weight at birth
while, breeds had no significant effect at 14
and 28 day of age (Table 4). Generally,
California breed showed highest litter
weight at birth, at 14 day and at weaning.
These results agreed with those obtained by
Seleem (2005). Litter weights of California
results in the present study were similar to
those of Prayaga and Eady (2002) and
Reddy et al. (2003). Litter weight at birth
and Litter weight at weaning for Rex were
lower than California. California breed
recorded significantly heavier weight than
New Zealand White one in doe live weight.
The results observed by Bedier et al. (1999)
and Khader et al.(2001) at birth and by De-
Paula et al. (1996); El-Maghawry et al(
1999) Afifi et al. (1992), Darwish et al.
(1995) and Saleh et al.( 2005) at weaning .

Reproductive performance:

Table 5 illustrated that conception
rate of the different breeds. It can be
observed that the California breed gave a
significant (p<0.05) higher conception rate
(92.244.56%) than all other breeds. The
lowest conception rate (75.214.64%) was
observed in Rex. At the same time there
were no significant differences between the
other breeds. This result was consistent
with findings of De Leon ef al.(2002). With
advancement of parity and doe live body
weight led to successful mating and at the
same time increased (p<0.05) . The
literature showed that significant effects of
parity and live body weight of doe on
conception rate (El-Maghawry et al.(1999)
and Nicodemus et al.(2002) . These results
agreed with those obtained by Gad-Alla et
al. (2005), Nofal et al. (2005) and Pannu et
al. (2005). Differences in litter size at birth
breeds may be due to differences in
ovulation rate and pre-implantation
viability and may be also due to the
maternal effects determined by the number
of mature, fertilized and established ova
(Rashwan et al., 1995). Also, Argente et al.,
(2003) reported that the differences in litter
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size at birth may be due to high uterine
capacity or greater ovulation rate.

Effect of breed on weaning mortality
(%) illustrated significant (P<0.05) as shown
in Table 5. NZW and Rex breeds recorded
the highest weaning mortality values while
Califomia breed showed the lowest
percentages of weaning mortality. Similar
results were observed by Zaky, (2001) and
Abou-Khadiga (2004). Also, parity effects on
weaning mortality (%) had no significant
effect. These results agreed with those
obtained by El-Maghawry (1993) and
Bhasin and Singh (1995).

The mean value of some physical
semen characteristics of the male rabbits of
Rex, NZW, Califomia and Baladi Red are
shown in Table 6. The results indicated that
most physical semen characteristics are
significantly (p<0.05) affected by the breed.
Average volume varied between 0.54% 0.03
and 0.6210.03 ml depending on the breed.
Generally,  California  bucks  gave
significantly (p<0.05) smaller ejaculate
volume compared to other breeds. -The
average values for semen volume obtained
are comparable with the range for other
rabbit breeds as reviewed by Garcia-Tomas
et al (2006) , Mehrez et al.1982) and Bicudo
and Paschoal (1991). On the other hand
Vicente (2000) gave higher average of semen
volume (1.0940.6) NZW bucks while
Castellini et al. (2006) gave average of 0.65
and 1.03m! for NZW and California bucks
respectively In contrast, El-Masry et
al.(1994) and Moce et al.(2000) found that
ejaculate volume was higher in bucks NZW.

Results of the average motility
percentage of sperms collected from breeds
are shown in Table 6. Significant different
were observed between breeds in the
percentage of motility. The lowest sperm
motility percentage was observed in Rex
bucks, while California bucks gave
significantly  (p<0.05) higher sperm
motility percentage compared with the
other breeds studied . These results are in
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full agreement with those observed by Brun
et al. (2004). -

The average of sperm concentration
in the ejaculates in collected from the

~different breeds during the experimental

period is presented in Table 6. It was
observed that California bucks gave
significantly (p<0.05) higher sperm
concentration compared with the other
breeds studied , while it is apparent from
these results that the Rex bucks had the
lowest sperm cell concentration. California
bucks gave 8.5%, 9.2% and 9.3% more
sperm cell per ml higher than Rex, NZW
and Baladi Red respectively. Values of
sperm cell concentration in California
bucks in the study were also found by
Viudes et al. (1997).

Total sperm output per ejaculate
(Table 6) produced by California bucks was
observed. to be significantly higher (p<0.05)
than the other breeds, while Rex bucks gave
the lowest sperm out put per ejaculate.
California bucks gave 12.6, 8.5% and 8.5%
more sperm cell per ml higher than Rex,
NZW and Baladi Red bucks respectively.

The results in Table 6 indicated that
the percentage of abnormal spermatozoa was

‘higher in the semen produced by Rex bucks

than other breeds. Such values were lower in
all breeds than found by Moce er al., 2005).
The total number of live spermatozoa per
ejaculate was lower in Rex bucks and Baladi
Red bucks than other breeds.

Generally form the present study,
the variability of semen characteristics in
male rabbits is generally high (Moce er al.,
2005). However, the sperm traits of some
genetic strains exposed to strict protocols
of rearing (light, temperature, feed) and
collection frequencies has shown lower
variability within and between bucks
Viudes et al. (1997), and Brun e/ al., (2002
and and 2094) observed differences in
semen characteristics for males from
different genetic lines and from crossbred
and purebred males. These differences
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could be explained by differences in
maternal genetic effects and the existence
of heterosis for this trait (Garcia-Tomas et
al (2006). From this experiment it can be
concluded that breed had significant effect
on ejaculate volume, individual motility,
concentration and total numbeg - of
spermatozoa per ¢jaculated. )

Conclusively, it may be
recommended that California doe rabbits
had better litter size and weight than Rex
NZW, Baladi Red. Breed effects were also
found significant for ejaculate volume,
individual motility, concentration and total
number of spermatozoa per ejaculated

Table (1).Composition and chemical ahalysis of experimental basal diet of rations.

Itews ] %
ingredients :
Alfaifa hay N 3042 -
Soybean meal (44% CP) 12.8
Corn meal i 22.5
Whole sunflower meal 7.8
Barley meal 14.0
Wheat bran S0
Beet molasses 1.2
Calcium carbonate 1.372
Calcium diphosphate 0.671
Sodium chioride 0.5
Di-methionine 0.057
Premix (Zn-free) 1.0
Total 100.0
Calculated chemical analysis :
Dry matter wl” 89.20
Ash 3.80
Ether extract 5.30
Crude fiber 14.90
Crude protein 17.30
NFE 63.70
Digestible energy* MJ kg-1 10.90

* Estimated according to Maertens et al.(1984) as described in Table 1.

Table 2. Monthly variations in air temperature (AT, C) and relative humidity (RH,%) in
the area of South Valley experimental animal farm during the period of study.

Mouths AT, C RH, %
Min, Max. ° Mean Min. Max. Mean
June 26 40.9 33.45 16.6 41.9 29.25
July 25.9 40.9 33.40 6.8 30.3 18.55
August 258.8 41.1 33.45 14.2 43.5 28.85
Average 25.9 40.97 33.43 12.53 38.57 25.55
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Table 3. Least square means and standard errors (M + S.E) of litter size at birth, at 14 days

and at weaning as affected by breed, parltles and jnteraction (BXP).

Items Birth 14 days 28days
Breeds: (B) )
R 6.7740.20b 4.8240.29 b 4.51+0.64b
NZW 7.634+0.32a 5.19+0.63b 4.28+0.54b
C 7.2340.19a 6.47+0.49a 5.62+0.71a
BR 7.1840.46a 5.41:0.57b 4.61£0.77ab
Significant . * L
Parities : (P)
Pl 7.3440.83a $.6640.37a 4.854+0.45a
P2 7.8540.36a 5.6110.18a 4.874+0.24a
P3 7.3840.44a $.5610.41a 4.7840.35a
Significant Ns Ns Ns
Interaction( BX P):
R XP1 6.7310.46 4.7840.41 4.47+0.37
RXP2 6.90+0.53 4.8640.43 4.62+0.40
RXP3 6.68+0.59 4.76:0.43 4.45:0.40
NZW X Pl 7.61+0.54 §.1540.47 4.41:0.38
NZW X P2 7.69+0.59 5.2940.48 4.184+0.43
NZW X P3 7.59+0.57 5.1330.43 4.2140.42
CXP1 7.20+0.56 6.71£0.49 8.58+0.47
cxm 7.30+0.49 6.2140.42 5.72+0.46
CXP3 7.1940.62 6.5110.40 5.56+0.41
BRX P) 7.1540.47 5.374+0.59 _ 4.87+0.51
BRX P2 7.3540.58 5.5110.52 4.11:0.49
BR X P3 7.04+0.46 5.3540.50 4.85+0.42
Significant * * *
Least square means + S.E in the same column in each items with different superscript
differ significantly at (P < 0.05).

B=breeds P=parities
=Rex, NZW =New Zealand, C= California, BR= Baladi Red.
* = significant at P < 0.05 and NS = insignificant
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Table 4. Least square means and standard errors (M * S.E) of litter weight at birth, at 14
days and at gm as affected by breed, parities and interaction (BXP).

Items Birth 14 days 28days

Breeds: (B) .

R ' 357.18125b 1450.70469 b 2057.30+164¢
NzZw 351.21+25b 1494.00+63ab 2530.001154ab
C 364.33122a 1525.00+49a 2757.11£171a
BR ‘ 367.66+27a 1426.00£57 b 2323.122177b
Significant * * *

Parities ;: (P)

Pl 356.11+23.34b 1506.30+62.14 2488.11+122.47
P2 373.30+22.472 1526.51+71.22 2497.63+124.19
P3 351.83+25.23b 1501.00465.27 2468.33+131.32
Significant ” , , NS : NS
Interaction( BX P):

R XP1 342421.02 1442+69.43 20441124

RX P2 359423.41 1490+73.18 20981128

RX P3 338424.27 1420£73.18 19941124
NZw X P1 3462391 1490162.41 25661126
NZW X P2 363424.28 1504::78.33 25204128
NZW X P3 344126.07 1488173.18 25041127
cXxPrl 360423.02 1520161.07 27524121
CXP2 374+24.30 1537+71.23 27694113
CXP3 358+25.71 1518+77.6 2750+136
BRX P1 362423.32 1422460.41 23194123

BR X P2 379424.22 1430+69.43 2333£129

BR X P3 360424.17 1420469.43 23174121
Significant » - *

Least square means + S.E in the same column in each items with different superscript differ
significantly at (P < 0.05).

B=breeds P=parities

R=Rex, NZW =New Zealand, C= California, BR= Baladi Red .

* = significant at P < 0.05 and NS = insignificant
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Table S.Least square means and standard errors (M+£S.E) of number of services per
conception, conception rate % and mortality % as affected by breed, parities and

interaction (BXP).
Items No of services per Conception rate Mortality
Conception % (%)
Breeds: (B)
R 1.8410.042 75.214.64b 33.29+3.20b
NZW 1.8110.033 88.515.71a 37.1113.30b
C 1.7310.054 92.2+4.56a 22.27+3.31a
BR 1.87+0.049 88.546.64a 31.6214.52b
Sipnificant NS * *
Parities : (P)
P1 1.9840.51 77.416.04b 28.4614.4
P2 1.8310.55 91.5+7.21a 26.7614.1
P3 1.8710.53 88.215.36a 29.7614.3
Significant NS * NS
Interaction(BXP): _
R XP1 1.843+0.71 72.244.38 33.2945.20
RX P2 1.81110.76 74.546.32 31.51+4.30
RXP3 1.730+0.64 73.245.61 29.3743.31
NZW X P1 1.87110.66 85.716.24 37.1113.30
NZW X P2 1.84310.72 87.246.33 30.3313.20
NZW X P3 1.8111+0.73 88.316.32 30.2114.20
CXPl 1.73010.75 89.215.66 25.2748.31
CXP2 1.87110.63 93.515.44 22.6613.20
CXP3 1.84310.65 91.2+7.41 20.5613.20
BR X P1 1.81110.59 81.5£1.71 33.5243.52
BRX P2 1.73010.54 89.616.52 30.2514.20
BRX P3 1.87110.62 87.3:t6.5l 3!.32:!:4.33
Significant NS

Least square means + S.E in the same column in each items with different superscript differ

significantly at (P < 0.05).
B=breeds P=parities

Mortality percentage (%) form birth to weaning.
R=Rex, NZW =New Zealand, C= California, BR= Baladi Red.
* = significant at P < 0.05 and NS = insignificant

Table(6): Means(+SE) for some physical semen characteristics of Rex, New anland

White (NZW),California and Baladi Red rabbit bucks as affected by breed.

. . Breed

Semen characteristics Rex NZW California Baladi Red

Ejaculate volume{ml) 0.54+ 0.03 b 0.57+ 0.04b 0.6210.03a 0.56+0.04b

Sperm motility (%) _ $1.91t 2.14b $4.55+ 2.11b 59.8912.32a $5.4111.98b
Sperm conceatration (10ml) | 415.10£10.11b | 416.72£9.16b [ 454.11413.40a | 423.34%12.11b
Total sperm out put (10%jac) | 224.11+6.85b | 237.83% 7.44b | 281.84+11.21a | 237.00:10.15b
Motile sperm /ml_(x10%) | 21547:7.31c__| 227.3246.11bc | 271.9629.11a | 234.5749.79b
Motile sperm /ejac (x10°) |  116.33£6.19¢ 129.57:4.29b | 168.61+7.66a | 131.37+6.51b

Live spermatozoa (%) 81.11+ 0.61b 88.801 0.77a 87.90+0.74a 83.10+0.92b

Dead spermatozoa (%) 18.87+ 0.66a 12.20£ 0.66b | 12.10+ 0.88b 16.90+0.99a
Abnormal spermatozoa (%) 2433+ L.UIs 21.341 0.95b 19.5610.68b 20,28 +0.76b

a,b,c means in the same row followed by different letters are significantly different (p<0.05).
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