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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
6
 /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 (B12) 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. 

Ingredients 

(%) 

Dietary groups 

Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 

Yellow corn 25 18.75 12.5 18.75 12.5 

Soya bean 20 20 20 20.5 21 

Olive cake - 6.25 12.5 - - 

Date stone - - - 6.25 12.5 

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 

phosphate 

1.5 1.5 1.5 1.5 1.5 

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 IU, Vit. D3 2200 00 IU, Vit. E 1000 

mg, Vit. K3 2000 mg, Vit.B1 1000 mg, Vit. B2 4000, Vit. B6 100 mg, Vit. B12 10 mg, 

Pantothenic acid 3.33 g, Biotin 33 mg, Folic acid 0.83 g, Choline chloride 200 g, Zn 11.79 g, 

Mn 5 g, Fe 12.5 g, Cu 0.5 g, I 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

ms 

Dry 

matter 

% On dry matter  basis 

Organic 

matter 

Crude 

protein 

Ether 

Extract 

Crude 

Fiber 

Nitrogen 

Free Extract 
ASH 

Olive 

cake 

93.27 72.87 9.49 8.83 20.43 34.12 27.13 

Date 

stone 

88.04 91.99 8.90 7.39 6.01 69.60 8.01 

Di

et 1 

90.16 88.3 18 3.30 13.31 51.72 11.70 

Di

et 2 

89.93 90.47 18.04 3.75 14.36 51.06 10.53 

Di

et 3 

89.8 88.35 18.3 4.33 15.55 52.14 11.65 

Di

et 4 

90.86 93.48 18.05 3.15 13.66 54.91 6.52 

Di

et 5 

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 (38×28×25 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
st
 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-López et al. (2011) and Abd El-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 70.58
ab 

± 1.07
 

71.08
a 
± 0.53

 
69.14

ab 
± 0.40

 
70.39

ab 
± 0.39

 
68.25

b 
± 1.10

 

CP 65.45
a
± 0.47

 
66.03

a
± 0.38

 
60.01

b 
± 0.77

 
66.02

a 
± 0.45

 
60.98

b 
± 1.04

 

EE 70.20
a 
± 0.77

 
69.60

a
± 0.30

 
65.82

b
± 0.57

 
70.98

a 
± 0.27

 
67.33

b
± 0.74

 

CF 33.33
b 
± 0.68

 
41.49

a 
± 2.06

 
31.47

bc 
± 0.98

 
31.82

bc 
± 1.09

 
24.88

c 
± 2.01

 

NFE 81.56± 1.55
 

80.68± 1.67
 

84.43± 0.70
 

80.70± 0.27
 

81.29± 1.17
 

DCP 11.78
a
±0.08 11.91

a
± 0.08 10.98

b
± 0.14 11.92

a
± 0.08 11.03

b
± 0.19 

TDN 65.22
b
± 0.97 67.57

a
± 0.47 64.65

b
± 0.36 68.60

a
± 0.37 66.39

ab
± 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, and c 

: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 El-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.  



 

 

 

 

 

 

EFFECT OF FEEDING OLIVE CAKE OR DATE STONE ON RABBITS              219 

 

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). 

Parameters  
Treatments 

Control Olive cake Date stone 

Litter Size at Birth 
Total 6.64±0.25 7.07±0.20 6.93±0.20 

Live 6.50 ±0.29 7.00±0.21 6.93±0.20 

Litter Size at Weaning 
Total 6.14±0.33 6.71±0.19 6.71±0.24 

Live 5.93±0.25 6.57±0.17 6.43±0.23 

Litter Weight at Birth (g) 
Total 296.43b±15.40 337.86a±10.76 320.71ab±12.13 

Live 291.07b±16.82 334.64a±11.30 320.71ab±12.13 

Litter Weight at Weaning 
Total 2226.07b±84.25 2494.64a±98.93 2600.71a±120.18 

Live 2195.64b±87.22 2482.86a±99.64 2560.57a±127.71 

a, b, and c :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. 

Parameters  
Treatments  

Control Olive cake Date stone  

Bunny Weight (g) 

Birth 44.64b±1.19 47.83a±0.88 46.28ab±1.10  

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  

Viability (%) 
Birth 97.62±1.62 98.98±1.02 100  

Weaning 97.39±1.82 98.21±1.79 96.17±2.13  

a, b, and c :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, 34.4 and 41.2 % 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 (g/ week /doe) 
Total milk 

yield (g) 

Milk yield 

(g/day/doe) 
First  

Week 

Second  

Week 

Third  

Week  

Fourth  

Week 

Control 
630.00b  
±36.51 

765.00b  
±34.19 

882.50b  
±25.73 

790.00b  

±32.96 
3067.50b 

±127.50 
109.55b 
±4.55 

Olive cake 
745.00a  

±31.23 

912.50a  

±31.02 

1037.50a 

±21.89 

935.00a  

±27.56 

3630.00a 

±108.43 

129.64a 

±3.87 

Date stone 780.00a  
±26.82 

947.50a  
±33.52 

1057.50a 

 ±27.50 
965.00a  
±32.96 

3750.00a 
±116.77 

133.93a 
±4.17 

 a, b, and c :Means within the same column with different superscripts are significantly different (P<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-López 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
6
). 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). 

Items 
Treatments 

Control Olive Cake Date Stone 

Reaction time 11.66b ±1.42 6.80a ±1.00 6.77a ±1.06 

Ejaculate Volume (ml) 

Total 0.62b±0.04 0.61b ±0.05 0.81a ±0.07 

Gel 0.07±0.04 0.03±.02 0.15±.05 

Without gel 0.55±0.03 0.58±0.05 0.66±0.06 

Initial Motility % 65.18b ±1.04 72.14a ±0.94 73.28a ±0.83 

Sperm Cell Concentration(X106) 347.20b ±48.63 434.29a ±48.79 392.41a ±45.92 

TMSEJ (X106) * 138.69±21.08 188.94 ±23.80 194.80 ±25.19 

TMSML (X106)** 243.65b±35.40 329.21a ±39.40 295.63ab ±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-López 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.  
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الأداء التىاسلٌ وإوتاج اللبه للأراوب الىَوسٍلىذً الأبَض المغذاة علي تفل 

 الشٍتون وووى البلح

 
شاسًفخزً الع

(1)
أمَزة عبذالشافٌ – 

(2)
سمَز غىَم – 

(2)
 رضا خلَفت – 

(1) 

 يصس - الاسًبعٛهٛخ –عبيعخ لُبح انسٕٚس  –كهٛخ انصزاعخ  –لسى الاَزبط انحٕٛاَٙ ٔانضسٔح انسًكٛخ ( 1)
(2) 

 -  عبيعاخ لُابح انسإٚس -كهٛخ انعهٕو انصزاعٛخ انجٛئٛخ ثابنعسٚ   –لسى الاَزبط انحٕٛاَٙ ٔاندٔاعٍ 

 يصس -سُٛبء  شًبل
 

أٔرفاام انصٚزاإٌ  (DS)ندزاسااخ راا صٛس انز رٚااخ عهااٗ َاإٖ انااجه  رااى رصااًٛى ْاارا انعًاام 

(OC) يحم انارزح انصافساء عهاٗ اء اء انزُبساهٙ ٔجَزابط انهاجٍ ااٙ اءزاَات حلال عصئٗ إك

 انزغسثاخ اءٔناٗاٙ ْرِ اندزاسخ،  أعسٚذ صلاس رغبزةٔلد (. NZWانُٕٛشٚهُد٘ اءثٛض )
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( ٔذنا  YCثادلا  ياٍ انارزح انصافساء ) DSأٔ  OCالاحلال انًُبساجخ نكام ياٍ نزحدٚد كًٛخ 

َزابئظ رغابزة انٓضاى   أٔضاحذ يٍ خلال رمدٚس انمًٛخ ان رائٛخ ٔيعبيلاد انٓضاى نهعلائاك. 

ااٗ انعلائاك انزغبزٚاخ أع اذ  YCثدلا  يٍ  DSأٔ  OC% نكم يٍ  6..5نُسجخ جحلال أٌ 

   % . 6..5يعبيلاد ْضى أاضم يٍ َسجخ احلال 

أشاآس  6-4يزٕسااأ أعًبزْااب  NZWأَضااٗ أزَاات  5.اساازمدو  اااٙ انزغسثااخ انضبَٛااخ

. انًغًٕعخ اءٔنٗ غارٚذ عهاٗ يزسبٔٚخ كغى لسًذ جنٗ صلاصخ يغبيٛع 1.5ٔيزٕسأ انٕشٌ 

( ٔانًغًٕعااخ انضبَٛااخ ٔانضبنضااخ رااى Controlعهٛمااخ رغبزٚااخ ٔاعزجااسد كًغًٕعااخ ضاابث خ )

%  6..5ثُساجخ احالال  DSَٔإٖ اناجه   OCانصٚزٌٕ ر رٚزٓب عهٗ عهٛمخ رحزٕ٘ عهٗ رفم 

 ٔاسزًسد انزغسثخ نٕلا رٍٛ يززبنٛزٍٛ.يٍ انرزح انصفساء، عهٗ انزٕانٙ. 

يعاادلاد انحًاام ٔعااد  انزهمٛحاابد انلاشيااخ نهحًاام ٔعااد   جنااٗ أٌ الىتححا   أوضحح  

سٔق غٛاس يعُٕٚاخ يمبزَاخ فالاد رحساُذ لهاٛلا  ٔنكاٍ ثٔعُد انف بو انًٕانٛد نكم أو عُد انًٛلا  

ٌ انًٕانٛاد أشأثبنًغًٕعخ انضبث خ. ٔيع ذنا  ااإٌ ٔشٌ انًٕانٛاد ٔانف ابو نكام أو ٔيزٕساأ 

يعُٕٚاااب . ثًُٛاااب ناااى رااا صس  (P<0.05)لاااد رحساااُذ   OCٔلاااذ انًاااٛلا  عُاااد انز رٚاااخ عهاااٗ 

يزٕسااأ ٔشٌ انًٕانٛااد عُااد  نكاام أو. دٛاانأشٌ انًٕيزٕسااأ يااٍ حٛااش  يعُٕٚااب  DSيغًٕعااخ

ناى رمزهاف ااٙ كالا انًغًإعزٍٛ عاٍ انًغًٕعاخ  انُفإقَساجخ ٔيعدل ًَْٕب انٕٛيٙ ٔ انف بو

 ٔ  OCااٙ يغًإعزٙ  (P<0.05)أسابثٛع( كابٌ أاضام  4انضبث خ. جَزبط انهجٍ انكهٙ )اٙ 

DS  ٍ54...5ٔ  1..511، 66..55عٍ يغًٕعخ انًعبيهخ. حٛش كبٌ يزٕسأ جَزبط انهج 

 عهٗ انزٕانٙ. DS  ٔOCأو /ٕٚو اٙ انًغًٕعخ انضبث خ ٔ  /عى 

رى اسازمداو صلاصاخ ذكإز عئإائٛب  ياٍ أيٓابد انًغًٕعابد انضلاصاخ  اٙ انزغسثخ انضبنضخ

% يااٍ رفاام  6..5رحزاإ٘ عهااٗ  انساابثمخ ثعااد شاآسٍٚ يااٍ انف اابو ٔرااى ر اارٚزٓب عهااٗ علائااك

ضباخ نهًغًٕعخ انضبث خ انزٙ غارٚذ عهاٗ عهٛماخ رغبزٚاخ رُبسات ٔ َٕٖ انجه  ثبلاأانصٚزٌٕ 

شآس راى عًاع عُٛابد انسابئم  4.6خ انًُٕيٍ حٛش كًٛخ ان بلخ ٔانجسٔرٍٛ. ٔعُد عًس هحيس

 ر رٚاخ اناركٕزأسبثٛع. ٔأشابزد انُزابئظ جناٗ أٌ  5نًدح  انغًعانًُٕ٘ يسرٍٛ أسجٕعٛب  ٔاسزًس

َسجخ انحٕٛاَبد انًُٕٚاخ  ،اٗ انسغجخ انغُسٛخ (P<0.05)أ ٖ انٗ رحسٍ  DSأٔ   OCعهٗ 

 كابٌ ٔحغى انمراخ يمبزَخ ثبنًغًٕعخ انضابث خ.انًزحسكخ انًُٕٚخ َبد عد  انحٕٛا انًزحسكخ،

 OC  1....5 X 55اااٙ يغًٕعااخ  انًزحسكااخ  رسكٛااص انحٕٛاَاابد انًُٕٚااخ يزٕسااأ
5
ٔاااٙ  

 X 55 6.51..كبٌ   DS   يغًٕعخ
5
X 55 41.56.يمبزَاخ ثا   

 5 
حٛإاٌ يُٕ٘/يام ااٙ 

 يغًٕعخ انًمبزَخ.

٪ رفام انصٚزإٌ أٔ َإ٘ اناجه  يحام  6..5ز رٚاخ عهاٗ ٔثرن  ًٚكاٍ انمإل ثا ٌ ان التوصَت:

َفس انُسجخ يٍ انرزح انصفساء اٙ انعلائك انزغبزٚاخ كابٌ ناّ را صٛس عٛاد عهاٗ اء اء انزُبساهٙ 

 .ءثٛضاءزاَت انُٕٛشٚهُدٖ اَبس اٙ جَزبط انهجٍ أٚضب  شٚب ح جٔكم يٍ انركٕز ٔالاَبس اٙ 

 


