Egyptian Journal of Rabbit Science, 25(2): 211 — 226(2015)

REPRODUCTIVE PERFORMANCE AND MILK YIELD OF NEW
ZEALAND WHITE RABBITS AS AFFECTED BY FEEDING OLIVE CAKE
OR DATE STONE CONTAINING DIETS

F.E. El-Azzazi®, Amira A. Abdel-Shafi®, S.1. Ghoneim®and R.M.E. Khalifa®

@ Department of Animal Prod. & Fish Wealth, Faculty of Agriculture, Suez Canal
University, Ismailia, Egypt.

@ Department of Animal & Poultry Production, Faculty of Environmental
Agricultural Sciences, Suez Canal University, EI-Arish, Egypt.

The present work was designed to study the effect of feeding
crushed date stone (DS) or olive cake (OC) as partial replacement of
yellow corn on reproductive performance and milk yield of New Zealand
White (NZW) does and bucks.

Three experiments were conducted. The first experiment was
conducted to determine the suitable amount of OC or DS in rabbit diet by
digestibility trial. The digestibility trial indicated that substitution of 6.25
% of OC or DS by the same ratio of yellow corn in the commercial diets
gave better digestion coefficients than 12.5%.

In the second experiment, 21 NZW doe rabbits aged 4-5 months
and weighed about 3.1 kg were divided to three equal groups. The first
group was considered as control group and fed commercial diet, the
second and third groups were fed diets containing 6.25% OC and 6.25%
DS, respectively. This experiment continued for two consecutive parities.

The obtained results revealed that, conception rate, number of
services per pregnancy and litter size at birth and at weaning were
improved insignificantly in DS and OC fed groups compared to control.
However, litter weight at birth and weaning and average bunny weight at
birth increased (P<0.05) in OC group. While, feeding DS did not affect
litter weight and bunny weight appreciably. Bunny weight at weaning,
bunny daily gain and viability rates did not differ due to different diets.
Total milk yield (4 weeks) was better (P<0.05) in OC and DS groups
than control. The total milk yield averaged 109.55, 133.93 and 129.64
g/day/doe in control, DS and OC fed groups respectively.

In the third experiment, three males produced from litters of each
group of the second experiment were randomly chosen after 2 months of
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weaning and fed the same diet regimes. At about 4.5 months of age,
semen was collected twice-weekly for 6 weeks. The results revealed that,
bucks fed OC or DS showed quiet improvement (P<0.05) in sexual
desire, sperm motility, sperm cell concentration and semen ejaculate
volume compared to control. Total motile sperm output averaged 329.21,
295.63 and 243.65 X10° /ml in OC, DS and control groups, respectively.
Conclusively, it could be concluded that feeding 6.25% crushed
date stone or olive cake as partial replacement of yellow corn in
commercial diets of New Zealand White rabbits gave better reproductive
performance of does and bucks and milk yield of does.
Key words: Olive cake; Date stone; Reproductive; Milk Yield; Semen;
Rabbits.

In Egypt, generally and in Sinai especially, there is wide gap between the
available feedstuffs and farm animal requirements. The shortage of cereal
grains for human and animal consumption makes it necessary to seek for
alternative feeding sources. The incorporation of untraditional agro-industrial
by-products such as olive cake (El-Sayed, 2010) and date stones (Abd-El-Hay
et al., 2012) may partially help in solving the problem of feedstuffs shortage
for animals. On the other side, all reasonable options must be considered and
evaluated to maximize feed production and utilization efficiency. Studies on
different replacement ratios of olive pulp, olive cake or date stone meal had
appreciable effects on reproductive efficiency of Californian and New-
Zealand White rabbits (Abdel-Ghaffar, 2002). in addition, Soliman et al.
(2012), reported that rabbits have some characteristics that make them suitable
as meat—producing small livestock. The small body size, short generation
interval, high reproductive potential, rapid growth rate, genetic diversity and
the ability to utilize forages and by-products as major diet components,
favour them for mentioned functions. Also, rabbit’s meat is rich in protein
(21.8%), vitamins (B;,) and minerals and poor of saturated fat (25%) and
cholesterol (31%) and its nutritional ranking is best and consequently may
help to solve the problem of animal protein shortage (Dal Bosco et al., 2012).

Therefore, the present study was designed to figure out the effect of
feeding crushed date stone or olive cake as partial replacement of yellow corn
to commercial diets on reproductive performance of male and female NZW
rabbits.
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MATERIALS AND METHODS

The present study was carried out at the Rabbits Farm, Department of
Animal and Poultry Production, Faculty of Environmental Agricultural
Sciences, Suez Canal University, EL-Arish, North Sinai, during the period
from June 2013 to February 2014.

Experimental design:

Three experiments were carried out to study possibility of using olive
cake or crushed date stone to feed NZW rabbits, through partial substitution
of yellow corn in commercial diets and study their effects on reproductive,
productive and milk yield performance.

First experiment:

The first experiment was designed to determine the suitable amount
of olive cake or date stone in feeding diets using digestibility trials. This
was performed by replacing quarter (6.25%) or half (12.5%) the ratio of
yellow corn (25 kg/100 kg) in the commercial rabbit diet by olive cake or
crushed date stone. Fifteen NZW bucks aged seven months of nearly equal
weights (3.250 kg) were divided randomly into five equal and similar groups
(three bucks in each). The bucks were fed different five diets as illustrated in
Table (1) and the chemical analysis in Table 2.

According to Perez et al. (1995), Rabbits were individually housed in
metabolic cages supported by feces collection wire nets. All tested diets were
offered ad libitum. Fresh water was provided all the time. The total period of
digestibility trial was three weeks, the first two weeks was considered as a
preliminary period followed by 7 days collection period. The feces were
dried at 60°C for 48 hours. At the end of collection period, all collected feces
for each rabbit were weighed, pooled and stored at 2-5 °C for chemical
analysis.

The chemical analysis of the experimental samples were conducted
according to AOAC (1995). Digestion coefficients were estimated and the
nutritive values as digestible crude protein (DCP %) and total digestible nutrients
(TDN %) were calculated according to classic formula as described by Cheeke et
al. (1986).
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Table 1. Ingredients of experimental diets used in digestibility trial.

Dietary groups

Ingredients Diet 1 Diet 2 Diet 3 Diet 4 Diet 5
Yellow corn 25 18.75 125 18.75 125
Soya bean 20 20 20 205 21
Olive cake - 6.25 125 - -
Date stone - - - 6.25 125
Wheat bran 26 26.5 26.5 26 26
Clover straw 9.6 9.1 9.1 9.1 8.6
Hejaz clover hay 15 15 15 15 15
Di calcium 15 15 15 15 15
Lime stone 2 2 2 2 2
Sodium chloride 0.5 0.5 0.5 0.5 0.5
Premix” 0.3 0.3 0.3 0.3 0.3
Anti-fungi™ 0.1 0.1 0.1 0.1 0.1
Total 100 100 100 100 100

Diet 1: Control group (0%), Diet 2: Olive cake (6.25%), Diet 3: Olive cake (12.50%), Diet
4: Date stone (6.25%), Diet 5: Date Stone (12.50%).
“One kilogram of premix contain: Vit. A 12000 000 1U, Vit. D3 2200 00 IU, Vit. E 1000
mg, Vit. K3 2000 mg, Vit.B; 1000 mg, Vit. B, 4000, Vit. Bg 100 mg, Vit. B;, 10 mg,
Pantothenic acid 3.33 g, Biotin 33 mg, Folic acid 0.83 g, Choline chloride 200 g, Zn 11.79 g,
Mn5g, Fe125¢g,Cu0.5¢, | 33.3 mg, Se 16.6 mg and Mg 66.7 g.

“Produced by: The Egyptian French Factory.

Table 2. Chemical analysis (%) of olive cake, date stone and the

experimental diets.

Ite

% On dry matter basis

ms mggt);r Organic Crude Ether Crude Nitrogen ASH
matter protein Extract Fiber Free Extract

Olive 93.27 72.87 9.49 8.83 20.43 34.12 27.13
Date 88.04 91.99 8.90 7.39 6.01 69.60 8.01
Di 90.16 88.3 18 3.30 1331 51.72 11.70

Di 89.93 90.47 18.04 3.75 14.36 51.06 10.53

Di 89.8 88.35 18.3 4.33 15.55 52.14 11.65

Di 90.86 93.48 18.05 3.15 13.66 54.91 6.52

Di 90.39 92.71 18.09 3.70 14.00 55.41 7.29

Diet 1: Control group (0%), Diet 2: Olive cake (6.25%), Diet 3: Olive pulp (12.50%), Diet 4:

Date stone (6.25%), Diet 5: Date Stone (12.50%).
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Second experiment:-

The second experiment was carried out to investigate the influence of
feeding diets containing 6.25% olive cake or date stone (Table 1) instead of
yellow corn (as control group) on reproductive performance and milk yield of
rabbits. Twenty-one NZW does, aged 4-5 months and weighed about 3.1 kg,
were divided randomly to three equal comparable groups (7 each). The data of
two consecutive parities (the second and the third parity) from each group were
collected and analyzed together.

Females were kept in individual cages with nest boxes (38x28x25 cm)
for parturition. Cages had galvanized sheet walls and double wire floor and
manual closure to allow for programmed suckling. The sexualy receptive
does were introduced to fertile buck for natural mating. The pregnancy was
diagnosed by abdominal palpation after ten days of mating. Those who failed
to conceive were re-mated. Milk yield was estimated by the difference in
weight of the bunnies after and before suckling. Reproductive parameters
were recorded as follows:

Number of services per conception (NSC) at a given doe was considered as
the total recorded number of services of this particular doe until conception.
Gestation period (GP) in days was calculated from date of fertile mating to
delivery.

Pregnancy rate (PR %): (Number of pregnant does/number of mated does)
x100.

Litter size at birth (LSB): Number of offspring on the 1% day of delivery.
Litter size at weaning (LSW); Number of offspring at weaning and it was
recorded for each doe.

Viability rate (VR); Number of alive offspring up to weaning.

Third experiment:

After 2 months of weaning, three males produced from each group of the
second experiment were chosen, allocated in three equal groups and were
continuously fed three different diets containing olive cake or date stone (6.25%
replacement of yellow corn) compared with commercial diet. The pelleted diets
were covering the nutritional requirements of the growing and pubertal phase of
rabbits according to NRC (1977). At about 4.5 months of age, semen was
collected twice a week for 6 weeks, using an artificial vagina and immediately
evaluated. Semen ejaculate volume, sperm motility (%), sperm cell
concentration and reaction time (RT) for each buck were recorded according to
Fallas-Lopez et al. (2011) and Abd EI-Azim and El-kamash (2011).
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Statistical analysis:

Data were analyzed using the General Linear Model (GLM) procedure of
SAS software (SAS Institute Inc., 2004, SAS/STAT® 9.1, NC). The
application of means significance tested for the differences among the different
groups or sampling times were done according to Duncan (1955). The
completely random design was performed to estimate the frequencies and
performance index according to Snedecor and Cochran (1989). Pregnancy
rates were compared amongst groups using Chi square analysis.

RESULTS AND DISCUSION

First experiment

Digestibility coefficients and nutritive values of the experimental rabbit
diets are shown in Table 3. The results showed that diets contained 6.25%
olive cake (OC) as a partial replacement of yellow corn resulted in a significant
(P<0.05) increase in digestibility coefficients of crude fiber (CF), crude protein
(CP), ether extract (EE), digestible crude protein (DCP) and total digestible
nutrients (TDN) as compared to 12.5% OC replacement. Also 6.25% OC diet
gave higher values (P<0.05) of TDN and CF as compared to control diet
values. The digestibility coefficients of organic matter (OM), crude protein
(CP) and DCP were insignificantly higher in 6.25% OC diet group than that in
control.

Concerning the diet containing 6.25% DS (Table 3), TDN was
(68.6+£0.37%) improved significantly (P<0.05), while the other parameters
did not change appreciably comparing with control group. Nevertheless,
there is a significant improvement (P<0.05) in CP, EE digestibility and
nutritive values (DCP and TDN) in comparing with 12.5% DS diet (Table 3).
Generally, data in Table (3) illustrated that, feeding rabbits by diets containing
12.5% DS decreased significantly (P<0.05) CP, EE, CF and DCP values as
compared to control. However, TDN values in 12.5% DS group did not change
significantly as compared to control.

The data in Table (3) showed that using 6.25 % OC were insignificantly
differ with 6.25% DS in all measurements except CF. Also the results of
12.5% OC or DS were almost the same. The obtained results from 6.25% OC
or DS diets were higher than that of control or 12.5% in most measurements.
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Table 3. Means +SE of digestion coefficients and nutritive values of the
experimental diets (on dry matter basis).

Items Experimental diets
CTRL" Olive Cake Date Stone
6.25 % 12.50 % 6.25 % 12.50 %

OM  7058°+1.07 71.08°+053  69.14*°+0.40 70.39"+0.39 68.25°+1.10
cP 65.45%+ 0.47  66.03%+0.38  60.01°+0.77 66.02°+0.45  60.98°+ 1.04
EE 70.20°+0.77  69.60°+0.30  65.82°+0.57 70.98°+0.27  67.33°+0.74
CF 33.33°+0.68  41.49°+2.06 31.47°°+0.98 31.82°+1.09 24.88°+2.01
NFE 8156+ 1.55 80.68+ 1.67 84.43+0.70  80.70+0.27  81.29+1.17
DCP  11.78%0.08  11.91%0.08  10.98°+0.14 11.92°%+0.08 11.03°+0.19
TDN  65.22°+0.97  67.57°t047  64.65°+0.36 68.60+0.37 66.39"+1.01

®)CTRL, The basic control diet; 6.25 % and 12.50 % refer to the replacement percentage of
olive cake or date stone with yellow corn in commercial base diet.
a.b.ande: Means within the same row with different superscripts differ significantly (P<0.05).

The present results are in agreement with EL-Sayed (2010) who found that
digestion coefficients values of DM, OM and CP were 67.05, 68.28 and
71.38% respectively, using groups fed on olive cake meal. In addition, present
results are in general agreement with other researchers (Abd EIl-Galil, 2001;
Abd El-Rahman et al., 2003 and Mustafa et al., 2009), who reported that the
nutrient digestibilities were decreased with increasing olive pulp inclusion in
the diet. Similarly, Tortuero et al. (1989) reported that digestibility coefficient
of crude protein for New Zealand white rabbits fed diet containing 30% olive
pulp were on average of 66.1%. Moreover, Attia (1994) found that the nutritive
values as starch value and TDN of rabbit ration contained DS were decreased
by increasing DS levels in tested ration. Increasing of DS in rabbit diets up to
25% decreased significantly the digestibility coefficient of CP, consequently
digested crude protein and the digestable energy (kcal/kg) than in the control
(Soliman et al. 2012). Similarly, Chaabane et al., 1997 reported that
increasing olive cake up to 30% in diets for 16 week-old Hyla rabbits
resulted in lower digestibility of DM, OM, CF and total nitrogen with diets
containing olive cakes than in the control. The reduction in nutrient
digestibility by increasing olive pulp (OP) levels in rabbit diets explained by
Mustafa et al. (2009) to be probably due to the negative effect of more
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complex tannins in OP, high content of lignin and other poorly digested
components, most of total nitrogen in OP is linked to lingo-cellulose
compounds and the high content of acid detergent lignin and acid detergent
fiber in OP. In additions, Aguilera (1987) reported that the decrease in
digestibility of CP and CF may be attributed to the relatively high lignin
content of olive pulp and the fact that most of its total nitrogen is linked to
lignocelluloses which are the two main factors limiting the digestive
utilization of olive residues.

Based on results of the present experiment, it could be reported that
substitution of 6.25% of olive cake or crushed date stone instead of the same
percentage of yellow corn gave good digestibility and nutritive value and could
be used to feed rabbits. Therefore, in the present work, 6.25 % partial
replacement of yellow corn by OC or DS as industrial by-products was used
in the subsequent two experiments to study their effect on some productive,
reproductive traits and milk yield.

Second experiment:-

Reproductive performance traits of doe rabbits (Tables 4,5 and 6) as
affected by feeding different diets, showed that averages of mating weights and
gestation lengths were in normal ranges of NZW rabbits and were almost
similar. Service numbers per pregnancy in treated groups were almost the same
as compared to control one, However, Conception rate was insignificantly
better (85.7%) in OC group than the DS or control (78.5%) as illustratedin in
Table (4). These results were agreed with the findings of Mahmoud et al.
(1998), Salwa et al. (1999), Bassuny (1999) and Soliman et al. (2012).

The mean litter size at birth and weaning were insignificantly better in
treated groups than in control group (Table 5). However, litter weight at birth
and at weaning increased significantly (P<0.05) due to feeding OC diet and
insignificantly in DS group as compared to control. Abdel Ghaffar (2002)
demonstrated that supplementation of rabbits with olive pulp increased
(P<0.05) litter size at birth, 21 days and at weaning by 21.7, 36.4 and 37.8% in
Cal rabbit and 21.4, 29.3 and 37.5 % in NZW rabbits, respectively. Similarly,
litter weight at birth, 21 days and weaning increased (P<0.05) due to treatment
of heat stressed Cal and NZW does with olive pulp by 71.9, 62.3 and 91.9 %
and 68, 78.3 and 90.3%, respectively. On contrarily, feeding DS did not affect
litter weight at birth appreciably in comparing with control group. Moreover,
there is significant increase (P<0.05) in litter weight at weaning and it may be
due to the increase of does milk yield as shown in Table 7. Elgasim et al.
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Table 4. Means +SE of mating weights, number of services per pregnancy,
conception rates and gestation lengths of NZW does rabbit fed
three different diets.

Parameters Treatments
Control Olive cake Date stone
Mating Weight (kg) 3.127 +0.029 3.120 +0.031 3.102 +0.033
NO. of Services/Conception 1.29+0.16 1.21+0.11 1.21+0.11
Conception Rate % 78,57 £0.11 85.71+0.10 78.57£0.11
Gestation Length (day) 31.14+0.23 31.50+0.20 31.57 £0.33

Table 5. Effect of experimental diets on litter size and litter weight of NZW does

rabbit (Means + SE).
Treatments
Parameters -
Control Olive cake Date stone
i i . Total 6.64+0.25 7.07+0.20 6.93+0.20
Litter Size at Birth -
Live 6.50 £0.29 7.00+0.21 6.93+0.20
. . . Total 6.14+0.33 6.71+0.19 6.71+0.24
Litter Size at Weaning -
Live 5.93+0.25 6.57+0.17 6.43+0.23
. . . Total 296.43"+15.40 337.86°+10.76 320.71%+12.13
Litter Weight at Birth (g) - 5 5
Live 291.07°+16.82 334.64°+11.30 320.71%°+12.13
. . . Total 2226.07°+84.25 2494.64°+98.93 2600.71°+120.18
Litter Weight at Weaning - 5
Live 2195.64°+87.22 2482.86°+99.64 2560.57°+127.71

a, b, and ¢ :Means within the same raw with different superscripts are significantly different (P<0.05).

(1995) reported that date pits contain estrogenic-like compounds. Also,
Aldhaheri et al. (2004) and Ali et al. (1999), indicated that the estradiols
concentration in serum of rats decreased significantly (P<0.05) as the
percentage of date pits increased. The reduction of estradiol levels may
contribute to gonadotrophic hormones levels and consequently ovulation rates.

Mean bunny weight at birth increased (P<0.05) significantly in olive
cake group compared to control group (Table 6). Date stone group did not
differ significantly with control. In addition, the mean of bunny weight at
weaning, bunny daily gain and viability rates did not differ significantly due
to the two treatments compared to control. The insignificant increase of
bunny weight gain may be due to the does milk yield (Table 7).
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Table 6. Means £SE of bunny weight, daily gain and viability as affected by
olive cake and date stone containing diets.

Treatments
Parameters -
Control Olive cake Date stone
Birth 44.64°+1.19 47.83°+0.88 46.28"+1.10
Bunny Weight (g)
Weaning 380.01+15.19 379.54+10.69 403.94+10.25
Bunny Daily Gain (g/d) 11.98+0.54 11.85+0.36 12.78+0.34
. Birth 97.62+1.62 98.98+1.02 100
Viability (%)
Weaning 97.39+1.82 98.21+1.79 96.17+2.13

a, b, and ¢ :Means within the same raw with different superscripts are significantly different (P<0.05).

The present results were partially agreed with Abdel Ghaffar (2002)
who showed that bunny weight gain improved (P<0.05) as a function of olive
pulp meal. Also, treatment heat stressed rabbits with olive pulp increased
(P<0.05) bunny weight mean at birth, 21 days and weaning in California and
New Zealand White does with 40.9, 26.2 and 38.2 %and 38.1, 36.4 and 33.7
%, respectively. Number of rabbits died at 21 days and weaning were not
affected significantly by olive pulp, compared with control group. Regarding
this concern, increasing date stone meal in doe rabbit diets (Soliman et al.,
2012) up to 25% showed no bad effects on the productive traits of the
offspring. Meanwhile, present results are within the normal range of NZW
rabbits which obtained by many authors (Nasr 1998; Bassuny, 1999; and Marai
et al., 2001).

Results in Table (7) demonstrated that olive cake or date stone containing
diets resulted in significant increase in total milk yield in all measured intervals
from birth to weaning compared to control group. The significant increase of
milk yield may be attributed to the improvement of nutrient digestibility as
resulted in the first experiment (Table 3). Also may attributed to that olive cake
and date stone are rich in antioxidant and minerals and it could be considered
as anti-stressors agent. The current results are in agreement with Abdel Ghaffar
(2002) who showed that total milk yield from (birth-10), (birth-21) and (birth-
28) increased (P<0.05) due to using olive pulp in feeding Cal and NZW does
that increase was 45.4, 344 and 412 % and 73.1, 47.7 and 53.5 %,
respectively. While, in Egyptian buffaloes Mustafa et al. (2008) reported
insignificant differences among treatments for milk yield between rations
containing olive pulp compared to the control. In addition, Sabri et al. (2010)
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Table 7. Effect of olive cake and date stone containing diets on milk yield of
NZW doe rabbits (Means + SE).

Treatments _ Milk Yield (gf week /doe) Total milk Milk yield
First Second Third Fourth yield (g) (g/day/doe)
Week Week Week Week
Control 630.00° 765.00° 882.50 790.00° 3067.50° 109.55°
+36.51 +34.19 +25.73 +32.96 +127.50 +4.55
Olive cake 745.00° 912.50° 1037.50° 935.00° 3630.00% 129.64°
+31.23 +31.02 +21.89 +27.56 +108.43 +3.87
Date stone 780.00° 947 50° 1057.50° 965.00° 3750.00% 133.93°
+26.82 +33.52 +27.50 +32.96 +116.77 +4.17
a, b, and ¢ :Means within the same column with different superscrlpts are S|gn|f|cantly different ( <0.05).

demonstrated that lactating Damascus goats could be fed with 10% olive cake
(OC) diets without any negative effects on milk composition and yield. Also
usage of olive cake was recommended in goat diets because of its low cost.
Increasing of date stone meal in rabbit rations up to 25% (Soliman et al., 2012)
gave less milk yield (2.013-3.115 kg/doe) than that obtained in the present
study (3.750 kg/doe) during suckling period (28 days).

Third experiment:

Table (8) showed that sexual desire expressed as reaction time (RT) was
improved (P<0.05) in treatment groups compared to control. The averages of
reaction time were 11.66, 6.80 and 6.93 seconds for control, olive cake and date
stone groups, respectively. In general, the results obtained in this study were in
average range and agreed with most literature reviewed as (Fallas-Lopez et al.
(2011). The difference between control group and olive cake or date group was
few seconds and in practice, it is not large difference.

Feeding olive cake or date stone supplemented diets by the suitable
mentioned ratio increased (P<0.05) each of individual motility and sperm cell
concentration (X10°%). Semen ejaculate volume without gel material and total
motile sperm per ejaculate recorded slightly improvement in treated groups
with no significantly differences comparing with control group. However,
there was a significant increase observed in total motile sperm per milliliter
due to olive cake or date stone. Using olive cake meal or date stone in rabbit
diets had good effects on reaction time and physical semen characteristics,
since the rations may fulfill some traces of minerals, vitamins or other
metabolites, which increase the spermatogenesis. In addition, the improvement
in male reproductivity due to olive cake treatments might be attributed to that
the olive cake had high amount of unsaturated fatty acids, which stimulate
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Table 8. Sexual desire and semen characteristics as affected by olive cake
and date stone containing diets (Means + SE).

Treatments
Items
Control Olive Cake Date Stone
Reaction time 11.66°+1.42 6.80* +1.00 6.77% £1.06
Total 0.62°+0.04 0.61° +0.05 0.81%+0.07
Ejaculate Volume (ml) Gel 0.07£0.04 0.03+.02 0.15+.05
Vithout gel 0.55+0.03 0.58+0.05 0.66+0.06
Initial Motility % 65.18° +1.04 72.14° +0.94 73.28°+0.83
Sperm Cell Concentration(X10°) 347.20° +48.63 434.29° +48.79 392.41% +45.92
TMSEJ (X10%) ~ 138.69+21.08 188.94 +23.80 194.80 +25.19
TMSML (X10%)™ 243.65°+35.40 329.21%+39.40 295.63* +33.72
“ Total motile sperm per ejaculate ™ Total motile sperm per ml.

a, b,... means within the same raw with different subscripts differ significantly (P<0.05).

steroid hormone secretion. All values obtained in this study were in normal
ranges and agreed with Roca et al. (2005) and (Fallas-Lopez et al. (2011).
Regarding using olive cake or date stone and their impact on reproductive
efficiency of rabbit bucks, there is a lack in literatures. Nevertheless, many
authors (Nasr, 1998; Daghash et al., 1999 and El-Nattat and El-Kady, 2007)
studied the using of Agro-industrial by-products and observed improvement in
semen characteristics of rabbit bucks. Including of the diets with the level of
6.25% olive cake or crushed date stone might be useful in feeding rabbits.
Increasing the levels of these agro-industrial by-product might affect adversely
digestibility coefficients, productive and reproductive performance of male and
female rabbits.

Conclusively, it could be concluded that, replacing 6.25% yellow corn by
olive cake or crushed date stone to feed NZW rabbits gave better productive
and reproductive performance.

REFERENCES

Abd EI-Azim A. and E.M. El-kamash, (2011). Evalution of semen quality
and its relation to mating system for some breeds of rabbits under
environmental conditions in the middle of Egypt. Egyptian Poultry Sci.,
31: 467-480.



EFFECT OF FEEDING OLIVE CAKE OR DATE STONE ON RABBITS 223

Abd EI-Galil, K., (2001). Utilization of olive pulp meal in feeding growing
rabbits. Journal of Agriculture Science Mansoura University, 26(2):
727-736.

Abd El-Rahman, G. A., H. M. Abou EI-Nasr, M. S. Ayyat, A. M. Fayed
and M. S. Nassar, (2003). Utilization of some agro- industrial by
products in fattening lambs on the natural ranges in South Valley.
Egyptian J. Nutrition and Feeds, 6 (Special Issue): 851-865.

Abdel-Ghaffar M.A., (2002). Improving productivity of heat stressed
rabbits using genetic and nutritional techniques under Sinai conditions.
M.Sc. Thesis, Fac. of Environmental Agricultural Sciences, Suez Canal
Univ. Egypt.

Abd-El-Hay R.l., G.A. Abd EI-Rahman, S.M. Bassiony and E.Y. Eid,
(2012). Effect of substituting yellow corn by treated date stone in the
concentrated diet on lambs performance in southern Sinai. Zagazig J.
Agric. Res., 39: 931-939.

Aguilera J.F., (1987). Improvement of olive cake and grape by-products for
animal nutrition. In: Degradation of lignocellulosics in ruminants and in
industrial processes. (Eds: Van Der Meer J.M., Rijkens B.A. and
Ferranti M.P. pp 45-54. Elsevier Applied Science, London.

Aldhaheri A., G. Alhadrami, N. Aboalnaga, 1. Wasfi and M. Elridi,
(2004). Chemical composition of date pits and reproductive hormonal
status of rats fed date pits. Food Chemistry, 86: 93-97.

Ali B.H., A.K. Bashir, and G.A. Alhadrami, (1999). Reproductive hormonal
status of rats treated with date pits. Food Chemistry, 66: 437-441.

A.O.A.C. (1995). Association of Official Analytical Chemists.Official
Methods of Analysis “16™ Ed. Published by the A.O. A.C. Washington,
D.C. USA.

Attia A |, (1994). Studies on rabbit feeds and feeding. Ph. D. Thesis,
Agricultural Science Zagazig University.

Bassuny S.M., (1999). Performance of doe rabbits and their weanlings as
affected by heat stress and their alleviation by nutritional means under
Egyptian conditions. Egypt. J. Rabbit Sci., 9: 73-86.

Chaabane, K.; R. Bergaouiand M. B.Hammouda, (1997). Use of different
olive oil cakes in young rabbit feeding. J. World Rab. Sci. 5: 17-21.
Cheeke P.R., (1986). potentials of rabbit production in tropical and subtropical

agricultural system. J. Anim. Sci., 63, 1581-1586.

Daghash, H. A.; G. A. Megahed and M. A. Abd El-Nabi, (1999). The
influence of feeding Nigella sativa seed on semen quality and fertility
improvements of bucks with special references to thermal physiological
response and some plasma constituents. Egyptian. Soc. Anim. Repord.
Fert. Eleventh Annual Con., Giza, 26-28 January.



224 AZZAZ] et al.

Dal Bosco A., E. Mourvaki, R. Cardinali, M. Servili, B. Sebastiani, S.
Ruggeri, S. Mattioli, A. Taticchi, S. Esposto, C. Castellini, (2012).
Effect of dietary supplementation with olive pomaces on the
performance and meat quality of growing rabbits. Meat Science, 92:
783-788.

Duncan D.B., (1955). Multiple ranges and multiple F-Test. Biometrics, 11:1-42.

Elgasim E.A., Y.A. Alyousef, and A.M. Humeida (1995). Possible
hormonal activity of date pits and flesh fed to meat animals. Food
Chemistry, 52: 149-152.

El-Nattat, W. S. and R. I. El-Kady, (2007). Effect of different medicinal plant
seeds residues on the nutritional and reproductive performance of adult
male rabbits. International J. of Agriculture and Biology, 9: 479-485.

EL-Sayed A.S., (2010). Unconventional feeds in rabbit nutrition. Ph.D.
Thesis, Fac. Vet. Med., Zagazig Univ., Egypt.

Fallas-L6pez M., R. Rodriguez-De Lara, R. Barcena-Gama, M.T.
Sanchez-Torres Esqueda, D. Hernandez-Sanchez, P.A. Martinez-
Hernandez, O. Aguilar-Romero, (2011). Rabbit sexual behavior,
semen and sperm characteristics when supplemented with sprouted
wheat. Anim. Reprod. Sci.,129: 221-228

Mahmoud S.A., F.l. Magouze, H.M. El-Kelawy, I.A. Homouda and S.A.Z.
Gad Alla, (1998). Productive and reproductive performance of rabbits fed
diets containing different agricultural by-products. 2. Reproductive of male
and female rabbits. Egypt. J. Rabbit Science, 8: 61-68.

Marai |LF.M., M.S. Ayyat and U.M. Abdel-Monem, (2001). Growth
performance and reproductive traits at first parity of New Zealand
White female rabbits as effected by heat stress and its alleviation under
Egyptian condition. Trop. Anim. Health and Prod., 33: 451-462.

Mustafa S.M.S., A.A.S. Mahgoub, M.T. Sallam, A.A. Abd EI-Ghani and
T.A. Deraz, (2008). Evaluation of olive pulp waste for Egyptian
lactating buffaloes. J. Agric. Sci., Mansoura Univ., 33: 1745-1755.

Mustafa, M. M.; H. M. Saleh, and H. A. El-Fouly, (2009). Effect of using
olive by-product inclusion in lambs diet on productive performance and
some blood parameters. Egyptian J. Nutrition and Feeds, 12 (3):
Special Issue: 253-262.

Nasr A.S., (1998). Effects of summer heat stress on adult New Zealand
White rabbit performance in Egypt. Proc. 1% Inter. Conf. Anim. Prod.
Health in Semi-Arid Areas, EL-Arish, North Sinai, Egypt, 1-3
September PP.385- 393.

NRC, (1977). Nutrient Requirements of Rabbits. 2" Revised Edition. National
Academy of Science, Washington, DC. USA.



EFFECT OF FEEDING OLIVE CAKE OR DATE STONE ON RABBITS 225

Perez J.M., F. Lebas, T. Gidenne, L. Maertens, G. Xiccato, R. ParigiBini,
A. Dalle Zotte, M.E. Cossu, A. Carazzolo, M.J. Villamide, R.
Carabafio, M.J. Fraga, M.A. Ramos, C. Cervera, E. Blas, J.
Fernandez-Carmona, L. Falcaoe Cunha, J. Bengala Freire (1995).
European reference method for in vivo determination of diet
digestibility in rabbits. World Rabbit Sci., 3: 41-43.

Roca J., S. Martinez, J. Orengo, I. Parrilla, J.M. Vazquez, E.A. Martinez,
(2005). Influence of constant long days on ejaculate parameters of rabbits
reared under natural environment conditions of Mediterranean area. Livest.
Prod. Sci., 94, 169 177.

Sabri G., K. Mahmut and K. Serafettin, (2010). Olive cake usage as an
alternative to cotton seed meal in dairy goat feeding. African Journal of
Agricultural Research, Vol. 5 (13), pp. 1643-1646.

Salwa B. Abd El-Hady, A.l. Abd EI-Ghani and E.H. EI-Ganzory, (1999).
Effect of sugar beet tops hay and silage in comparison to berseem on
digestibility, reproductive performance and some blood plasma
constituents of rabbits. Egypt. J. Rabbit Sci., 9:1-11.

Snedecor G.W. and W.G. Cochran, (1989). Statistical Methods. (8" Ed).
The lowa state University press, Ames, lowa, USA.

Soliman A.Z.M., R.E. Khidr, M.A.F. EI-Manylawi, S.E.M. EI-Sheikh,
(2012). Studies on date stone meal as an untraditional feedstuff in doe
rabbit diets. Egypt. J. Rabbit Sci.; 17: 103-118.

Tortuero F., J. Rioperez and M. L. Radriguez, (1989). Nutritional value
for rabbits of olive pulp and the effects on their visceral organs. Anim.
Feed. Sci. and Technology, 25: 79-87.

JE o 313l () saili ) el Gl S cplll L] g Audidl) £1aY)
el s si9 Qs

" Al La, - (Y)Hl's ek — (v)géwu,c 3yl — (’)éj‘jﬂ\ éJ&é
e - Al La) — (sl 38 Gaalas — Ao ) 30 A0S Al 55 53l 5 gl £l ad O

- O sl B8 Aaala - el Al e ) )31 slall A0S cpal gall 5 ) geal) Y i )
H-;U&udw

Gl Jésl (DS) il (s 55 (Ao Al il Al ol Jeall 138 apaai o3
il V) & ol Ll sl oY) e e jiaall 330 Jas 5 3a JalS (OC)
s Al iyl o3 o las By jal a5 (NZW) cand) saily ) sl



226 AZZAZl et al.
a5 (YC) ) jinall 3,3 (0 Y23 DS 5l OC (e S dudiall JSaY) a8 sl
gl o jlad il Cania gl (330l aiiagll CDalae 5 AIAR) datll a8 DA (e
adae 4 jadll 333l 3 YC e Y2 DS 51 OC o0 IS1 % 1Y 0 JDla) sl
%) Y.0 Plal L (e Juadl aad COae

el om8 e leel Ja gia NZW o)l (Sl ¥ aasiind 4l 4 o) b
o i I de genall A glutia auelae B Y G aaS ¥ )5l dane sia
A AN 5 Al de ganall 5 (Control) Ualca dc ganaS & yiie) 4 Jaiddile
% 1Yo Phalduiy DS bl (5555 OC s ) i e (g siadddle e Lghas
Ol RN o 4y el G paiad 5 N sil) e eol jauall 5 ) (4

e g Jeallde U ciaghill s g Jeall ci¥ana of ) 7l ciaia
e A gina 5 (35 STy Sl it 28 Wladl) e 5 SDlall die o JSI )l
) gl ) 5 sl das i g F ST il 5 2 sall 55 b IS g Adaliall de ganally
st ot Lan Ly gina (P<0.05) iwsi a8 OC (e doiill aie Syall
e ) gall ()35 T i o STl gall 5 5 Jans i i e Ly sina DS A gane
Ao sendll e (yfic gendll DS 8 Calins ol 5 ol Auasi s e sl U gai Jana 5 aldadl)
50C (e sana (o (P<0.05) Jomdl S (gl £ () SIS ol 1) Adaal
VYATE T AY )09, 00 Gl 2l Jaus ie (S Cua Aldadl) e sane e DS
s e OC 5 DS Akl de sandll o ol / o2

D e gend) Cilgal e Uil i 5 sSO A pladin 5 A8 4y i) b
8 (e % 1.V 0 (o (s 50ai 330l o Wi o alladll (e (g g 2 A8
ol Ay addale e cwde il dadiall de sanll VL ) (5 65 (5 3)
Jludl Sl pan ol )l £.0 jec die g (5l 5 Al 4paS Can (40 gl Al
DsSAN A o ) ) )il a1 saa) el et 5 L gl (0 50 5 53
A siall il guall Ao gl 4 )l 3 (P<0.05) (i N s3I DS 51 OC e
OIS Al Ao genally A3 jlie 2830 ana 5 38 jaiall 4y siall ) gall dae S paial)
25 Ve X TYAYY OC de gane 84S paiall 3 siall il gal) 3€ jida s sia
e lsan Ve X YEY 0 S5 i ) x Y40 1Y (S DS de gene
) ' A5l e sane

oo el 55 o ol Ja 7 1Y e e Aball ol Jsl) Sy el 5 rda 5l

il oY) e aa 5ilial A el 30l el jieall 33 e dusal)
o) a5l YY) 3 Gl 1) a3 Ll 5 SOV ) S e S B



