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SUMMARY 

 
 

his study was conducted to investigate the influence of using discarded date as a source of energy to 

replace of 25, 50 and 75% instead of barely grains in growing New Zealand rabbit diets on growing 

rabbit performance. A total number of 48 unsexed, weaned New Zealand White rabbits of 6 weeks 

old were randomly divided into four experimental groups (12 for each). Four pelleted experimental diets were 

formulated to be approximately isocaloric, isonitrogenous and isofibrous. The trail lasted about 8 weeks and 

experimental group animals were allotted to receive four experimental diets. Insignificant (P≥0.05) 

differences were observed in feed consumption among the different experimental groups. Using of 25 and 

50% discarded date in growing rabbit diets increased significantly live body and daily weight gain. Feed 

conversion ratio was significantly improved with feeding 25 and 50% discarded date compared to control diet. 

Replacing 25 % of the barely by discarded date significantly increased the values of DM, CP, CF 

digestibilities and percentages of TDN, DE and NB compared to the other groups. Also using 50% discarded 

date as replacer to barely significantly increased the values of DM and CF digestibility than the other groups. 

Discarded dates at levels 25% in the diets, led to significant differences in empty carcass and dressing 

percentage% compared to the control groups. Using 75% discarded date as replacer to barely significant 

increase the values of catalase than the other groups. Data showed significantly decreased in the value of lipid 

peroxidase for rabbits fed on diets containing of discarded dates at levels 50 and 75% compared to the control groups. 

Analysis of variance revealed that using 25 or 50% discarded dates as instead to barely significantly increased 

the value of total volatile fatty acid and ammonia concentration compared to the control group. Discarded dates 

at levels 25 and 50% led to significant differences in triiodothyronine hormone (T3) compared to control group.  

Using 25, 50 and 75% discarded dates as a source of energy in growing rabbit diets decrease feed cost and 

improve economic efficiency. 

In general, the results indicated that using discarded dates in rabbit diets with rate of 75% of barely grains 

reduced fed costs without adverse effects on performance of rabbits.  

Keywords: discarded date, Rabbits, Growth, Digestibility, blood constituents and cecum characteristics. 

 

 

INTRODUCTION 

 
The price of the main ingredients in poultry and rabbits diets is constantly growing. So, new 

unconventional local sources of low price ingredients need to be identified and validated. The feed cost of 

animal nutrition represents more than 70% of the total production cost. It is now urgent to look for 

alternative feedstuffs to compensate the high cost of the conventional feedstuffs. Rabbits are herbivores 

and consume high fiber diets. Useless the digestive strategy of rabbits for the utilization of fibrous diets 

was described by (Cheeke, 1982). Rabbits can separate fiber and non-fiber components and retain non-

fiber components for fermentation in the cecum. Egypt is the second important country in date world 

production which produce 1.373.570 ton (FAO, 2011). Palm date is produced largely in the hot and arid 

regions of the Middle East and North Africa and remains an extremely important subsistence product in 

many of the desert areas. Discarded dates are characterized by having high total digestible nutrients and 

being palatable for livestock (Al-Dobaib et al., 2009). Animal performance is closely related to there 

generation of metabolism and functioning of the endocrine system. A close relationship between 

thyrotropin-releasing hormone (THR), thyroid stimulating hormone (TSH), triiodothyronine (T3), 

Thyroxin (T4 ) and growth hormone (GH) had been found and this axis plays an important role in growth 

(Cogburn et al., 1995). Many animal-herds owners in different countries that producing dates are using 

discarded dates as a supplement to their animals feed. It is the high time to use local unconventional 
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sources of feed to fill the gap between demand and supply of the limited feed resources and to substitute 

the conventional high-priced imported sources (Almitairy et al., 2011). Date waste contains carbohydrates 

and minerals and is a good source of energy, Palm date byproducts such as discarded dates and date pits 

could be used in formulation of diets for animals as energy sources not only for ruminants but also for 

rabbits (Al-Yousef et al., 1994)‚ replacing a part of the energy concentrates in the diet. The value of 

energy in the diet and the source of energy affect animals feed conversion efficiency (Nunes, 1994). Date 

fruit can provide 2.67Mcal/kg of digestible energy. Dates contain approximately 78.5% dry matter, 2.2% 

crude protein, 0.5% fat, 2.3% crude fiber, 72.9% carbohydrate and 1.9% ash, so it can supply 87% of the 

digestible energy provided by the same unit of traditional grain feed (Alkhateeb and Ali-Dinar, 2001). 

The flesh of date contains 0.2-0.5% oil, where the seeds contain 7.7-9.7% oil. Unsaturated fatty acids 

include palmatic, oleic, linoleic and linolenic acids were found. The oleic acid content of the seeds varies 

from 41.1 to 58.8% which suggest that the seeds and date could be used as a source of oleic acid (Al-

Shahib and Marshall, 2003).Cull dates could efficiently be used as useful ingredients in the ration of 

small ruminants taking into account the right proportion of dates added. Therefore, using cull dates in 

feeding small ruminants could be economically sound in hot climate countries (Alhomidy et al., 2011). 

Palm date and its fibers have several nutritional values such as antioxidant activity (Al-Farsi et al., 

2007and Amoros et al., 2009). The antioxidant activity could be due to its lignin content in dates, since 

lignin has been shown to possess antioxidant and antimicrobial activities (Brunow, 2006). Kamel et al., 

(1981)reported that whole ground dates replacing maize at respectively 5, 10 and 30% of a diet for 

broilers supported growth as efficiently as the control, but 47.7% as a total replacement of the maize 

resulted in growth depression and reduced feed utilization. Also, Kah (2008) reported that growth 

performance of chicks fed 15% Palm Kernel Cake (PKC) replacement of maize was better than chicks fed 

20% Palm Kernel Cake (PKC) replacement of maize. AL-Dobaib et al., (2007) found that growth 

performances of rabbits fed diets containing 0, 15 or 30% of discards dates did not attain significant 

differences in growth performance. 

Hence, the objectives of the present study were to investigate the effects of dietary inclusion of 

discarded dates on performance rabbits and feed cost. 

 

MATERIALS AND METHODS 

 
This study was carried out  at Poultry Research Station, Animal Production Research Institute, Agricultural 

Research Center, Ministry of Agriculture, Egypt in Kafr EL-Sheik Governorate, Forty eight weaned New Zealand 

White (NZW) rabbits, six weeks old with an average live body weight ranging from 705.00 to 747.50g were 

allotted randomly to receive four treatment with  four groups (twelve rabbits /treatment in 3 replicates). Four 

pelleted experimental diets were formulated using linear programming, to be approximately iso-

nitrogenous to cover the requirement of growing rabbits according to NRC (1977) and Cheeke (1987). All 

animals were receiving control diet for one week before the start of the experimental period. Feed and water were 

offered ad libitum. Four experimental diets were formulated; including the control diet without discarded dates 

while the other three diets were of discarded dates at 7.80, 15.60 or 23.40 % in the diet (25, 50 or 75% of barely) 

as shown in Table 1. Discarded dates were obtained from Luxor Governorate, Egypt. Discarded dates were 

ground by hammer mill and kept for chemical analysis before mixing to the diets. Chemical analyses of 

discarded dates and barely grains presented in Table 2. The digestible energy (DE kcal /kg) of discarded 

dates and barely grains were calculated according to the equation of Cheek (1987). Feed intake and weight 

gain were recorded weekly, while feed conversion was calculated as gram of feed per gram of gain. The 

experimental period lasted for 8 weeks. At the end of the experimental period, a digestibility trial was conducted 

to determine the digestibility coefficient of the nutrients according to (Fekete, 1985). 

Digestibility trial was carried out using four male rabbits from each experimental group at the last 

week of the experiment (14 weeks of age). The rabbits were housed in metabolic cages where feces and 

urine were collected separately for 6 days as a collection period during which the feces were collected 

daily sprayed with 2% boric acid solution for trapping any ammonia released from feces. At the end of 

this period, the feces were dried at 60
o
 C for 48 hours (till constant weight), finely ground and thoroughly 

mixed to ensure sample uniformity and then stored until being analyses. Urine was collected into buckets 

containing 100 ml of H2SO4 (10%) to prevent N losses. The volume of urine at each sampling was 

recorded and sub - sample (10%) was taken for each rabbit and stored at -20 
o
 C for analysis of total N. 

Proximate analysis of the diets and feces were carried out according to the methods of AOAC (2000). At 

the end of the experimental period (14 weeks of age), four rabbits were randomly taken from each group 

and fasted for 12 hours before slaughtering to determined carcass characteristics according to Steven et al. 

(1981). As follows:  
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Dressing % = dressing weight x 100 /pre slaughter body weight. 

 Where dressed weight = weight of empty carcass with head. 

Also 4 animals from each group were slaughtered to study cecum characteristics as total volatile fatty 

acids were determined according to Eadie et al. (1967), ammonia was determined by applying Conway 

method (1958) and  determined blood parameters as total protein (Gornal et al. 1949), albumin (Doumas and 

Waston, 1971), transaminase (AST, aspartate aminotransferase and ALT , alanine aminotransferase, Reitman and 

Frankel (1975). Catalase (Aebi 1984), Glucose (Trinder, 1969), Lipid Peroxidase (Malondialdehyde) (Satoh, 

1978). The concentrations of Thyroid hormones (triiodothyronine (T3, ng/ml) and thyroxin (T4, ng/ml) in 

plasma were determined according to Barker and Silverton (1982) by using commercial kits supplied by 

Monobind Inc. 

The economic efficiency (EEF) was calculated according to the following equation: EEF = Net 

revenue / total costs Where the total cost calculated by Egyptian pound (L.E.) in the local market at the 

time of experiment. All data were subjected to analysis of variance using the general linear models 

(GLM) procedure of SAS (2004). By the following model: Yij = μ +Ti + eij, Where: μ= overall mean of 

Yij, T = effect of treatment, i = (1, 2…, etc) and eij= experimental error. 

The Significant differences among treatment means were separated at alpha level (P≤0.05) by Duncan’s 

multiple range test (1955). 

 
Table (1). Ingredients of experimental diets (on DM basis). 

Ingredients Control 
 Discarded dates 

25% 50% 75% 

Soybean meal (44% CP) 14.25 15.95 17.45 19.25 

Barely grains 29.00 21.75 14.50 7.25 

Discarded dates -------- 7.25 14.50 21.75 

Wheat bran 15.00 15.00 15.00 15.00 

Clover hay 35.20 33.50 32.00 30.20 

Lime stone 0.70 0.70 0.70 0.70 
Calcium Carbonate (CaCO3) 2.00 2.00 2.00 2.00 

Sodium Chloride (NaCl) 0.30 0.30 0.30 0.30 

Vit.& min. Mix
1
* 0.30 0.30 0.30 0.30 

DL-Methionine 0.20 0.20 0.20 0.20 

Anticoccidia(Diclazuril) 0.05 0.05 0.05 0.05 

Molasses 3.00 3.00 3.00 3.00 

Total  100 100 100 100 
Chemical analysis% 

DM%  88.80 88.83 89.50 89.02 

Chemical analysis%  (on DM basis) 

OM% 89.76 88.94 88.80 88.50 

CP% 16.20 16.34 16.38 16.40 

CF% 14.73 14.65 14.60 14.50 

EE% 2.15 2.32 2.47 2.64 

NFE% 56.68 55.63 55.35 54.96 

Ash% 10.24 11.06 11.20 11.50 

**DE( kcal/kg) 2464.66 2467.24 2468.85 2472.08 

Calculated analysis%     

Calcium                                                               1.29                   1.28 1.27 1.26 

Total phosphorus  0.79 0.77 0.76 0.74 

Methonine  0.43 0.49 0.46 0.47 

Lysine  0.82 0.88 0.94 1.01 
*Each kg of Vitamins and Minerals mixture contains: Vit. A 2.000.000 IU, Vit.B1 0.33g, Vit.B2 1.0g, Vit.D3 150.000 

IU, Vit E 8.33g, Vit. K 0.33 g, Pantothenic acid 3.33g; Nicotinic acid, 30.00g; Vit. B6 2.00g; Vit. B12 1.7 mg, Folic 

acid 0.83g, Biotin 33 mg, Cu 0.5g, choline choloride 200mg,Mn 5.0g, Fe 12.5g, Mg 66.7mg, Co 1.33 mg, Se 16.6 mg, 

Zn 11.7g,Iodine 16.6 mg and Antioxidant 10.0g. 

**DE (kcal/g) = 4.36 -0.0491* NDF , Where NDF% = 28.924+0.657* CF%  according to Cheeke. (1987). 
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RESULTS AND DISCUSSION 

 

Chemical composition: 

The chemical analyses of discarded dates and barely grains as shown in Table (2). Where it contained 

comparable CP (5.12 vs. 12.40), CF (9.18 vs. 5.72), EE (4.34 vs. 2.60), NFE (67.73 vs. 76.74), ASH 

(13.54 vs. 2.54) and DE (2643.89 vs.2755.50) as compared with barely grain. In this respect, AL-Dobaib 

et al. (2007) found that discarded dates contained CP (3.8%), CF (2.8%), EE (3.4%) and ASH (10.4%). 

And Abdel-Rahman et al. (2012) found that cull dates contain DM (87.15%), CP (4.89%), CF (3.60%), 

EE (3.34%) and ASH (10.23%) Calcium (0.17) and phosphorus (0.03%) .   

 

Table (2). Chemical composition of discarded dates and barely grains (on DM basis). 

  Chemical analysis%  (on DM basis) 

Item DM%  OM% CP% CF% EE% NFE% ASH% *DE (Kcal/kg)  

Discarded 

dates 
85.26 86.46 5.12 9.18 4.43 67.73 13.54 2643.89 

Barely 

grains 
88.20 97.46 12.40 5.72 2.60 76.74 2.54 2755.50 

*DE (kcal/g) = 4.36 -0.0491* NDF , Where NDF% = 28.924+0.657* CF%  according to Cheeke (1987)  
 

Growth performance traits:   

 As shown in Table (3), feeding growing rabbits on diets containing 25 and 50%  discarded dates were 

increased significantly (P<0.05) final, total weight gain and daily body weight gain compared with those of 

control group. However, feeding growing rabbits on diets containing 75% discards dates were insignificantly 

increased (P<0.05) the average final weight and average daily weight compared with those of the control group. In 

this  respect, AL-Dobaib et al. (2007) found that growth performances of rabbits fed diets containing 0, 15 

or 30% of discards dates instead of corn, barley and molasses did not attain significant differences in 

growth performance. In contrary, Soliman et al. (2009) and Ibrahim et al. (2010) found that diets contain 

date stone meal supplemented with enzymes improved growth performance of growing rabbits. 

Moreover, El-Manylawi and El-Banna (2013) indicate that date stone meal can be incorporated in rabbit 

diets up to 20% without any adverse effect on rabbit performance and up to 10% with adding Allzym.  

 

Table (3). Effect of different levels of discarded dates on growth performance of growing rabbits. 

Items Control 
 Discarded dates SEM 

25% 50% 75% 

Experimental period (day) 56 56 56 56 

 Average initial body weight(gm) 747.50 705.00 727.50 720.00 12.01 

Average final body weight (gm) 1898.33
b
 2105.00

a
 2096.67

a
 1918.33

b
 37.57 

Average total weight gain (gm) 1150.83
b
 1400.00

a
 1369.17

a
 1198.33

b
 39.89 

Average daily body weight gain, (gm)   20.55
b
 25.00

a
 24.45

a
 21.39

b
 0.94 

 Average daily feed intake (gm) 87.66 97.00 93.00 90.00 2.90 

Average feed conversion ratio (gm) 

feed/g gain) 

4.26
a
 3.88

b
 3.80

b
 4.20

a
 0.065 

a,b,--- Means in the same row with different superscripts are significantly different (P<0.05). 

 

Also, Almitairy et al. (2011) stated that the highest averages of daily gain and final weight were attained 

by 30% discarded dates for lambs which is significantly (p<0.05) higher than that of the control group 

followed by 15% discarded dates that is not differ significantly (p>0.05) for both other groups. These 

results were in disagreement with that of  Zadeh et al. (2015) who stated that increasing levels of 

discarded dates in diets increased body weight change of sheep. Body weight change highest was shown 

for sheep fed 30% discarded dates and lowest for sheep fed the control diet. Feed intake recorded highest 

value was occurred with rabbits fed on 25% discarded dates diet followed by rabbits fed a diet containing 

50 and 75%. While, the lowest value was occurred with rabbits fed on control diet. Generally, most tested 
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diets didn’t affect feed intake significantly in comparison with control. Feed intake increased with 

discarded dates may be due to the positive palatability effect of dates. However, feed intake decrease with 

increasing levels of dates may due to increase of neutral detergent fiber (NDF) and acid detergent fiber 

(ADF) by increased dates in diets. This interpretation is in accordance with Khattab (2013) who stated 

that increased neutral detergent fiber (NDF) and acid detergent fiber in sheep diets with increasing levels 

of dates led to decrease intake of OM and NFE in sheep. The best feed conversion ratio was obtained with 

25 and 50% discarded dates diets, while the worst one was obtained with control diet. In this respect, 

Almitairy et al. (2011) showed that daily feed intake was significantly (p<0.05) higher in 30% discarded 

dates for lambs than control group. Feed conversion ratio did not differ significantly (p>0.05) between the 

experimental groups. The positive effects of diets containing dates on the weight gain and fattening of 

animals may be due the presence of growth promoting compounds in dates (Ismail, 2000) and better 

efficiency utilization for energy and protein releasing to good synchronization between energy release 

(Volatile fatty acid) and protein degradation  (ammonia) than more microbial protein yield  (Al-Jassim et 

al. 1996). 

 

Nutrients digestibility, nutritive values and nitrogen balance: 

The results in Table (4) indicated that feeding growing rabbits on diets containing 25% discarded 

dates appeared to significantly (P<0.05) increase the digestibility coefficients  and nutritive values of DM, 

CP, CF, TDN, DE and nitrogen balance (NB)% compared with the control group. While, the group fed diets 

containing 25 and 50% discarded dates did not  affect digestibility coefficients significantly of OM, EE, NFE 

and DCP% compared with the control group except digestibility coefficients of DM and CF% significantly 

increased when growing rabbits were fed diets containing 50% discarded date compared with the control 

group. There were insignificantly increased in the nutritive values of TDN, DE and NB % when rabbits fed on 

diets containing of 75% discarded dates compared to control group. In this respect, El- Manylawi and El-Banna 

(2013) showed that  adding Allzyme
®
 SSF to the rabbits diets containing 10 or 20% date stone meal resulted in 

numerical increases in the digestibility of most nutrients compared to the other tested diets included the control. 

In accordance Alhomidy et al. (2011) found that digestibility of EE, DM and CP% were significantly 

(P<0.05) higher in the sheep diets containing 30% discarded dates than those containing 15% discarded 

date as control ration, while CF, NDF and ADF digestibility with 15 and 30% discarded date showed 

higher significant compared to the control diet. Also, El-Shora et al. (2014) found that the digestibility 

coefficients of all nutrients, nutritive values and the intake of DM, TDN and DCP were significantly 

(P<0.05) higher in cows diet containing 66% discarded dates replacement of yellow corn grains. Than 

those containing  33% discarded dates while control almost had the lowest values. These results were  in 

disagreement with Abdel-Rahman et al. (2012) who found that the TDN value of 100% cull dates 

replacement of yellow corn grains in the goat diets was insignificantly higher than that of other levels of 

replacement. Moreover, Zadeh et al. (2015). stated that urea nitrogen reduced by addition of levels 

discarded dates. 

 

Table (4). Effect of different levels of discarded dates on nutrients digestibility, nutritive values and 

nitrogen balance of growing rabbits. 

Items Control 
discarded dates  

SEM 25% 50% 75% 

DM % 63.00
b
 68.36

a
 68.23

a
 64.72

ab
 0.84 

OM % 67.76 70.74 70.13 68.89 0.85 

CP % 70.30
b
 76.75

a
 73.81

ab
 71.30

ab
 1.07 

CF % 31.12
b
 42.60

a
 39.57

a
 36.32

ab
 1.60 

EE % 80.13 83.68 82.17 83.78 1.70 

NFE% 71.33 76.90 74.06 72.31 1.70 

DCP % 11.38 12.54 12.09 11.69 0.63 

TDN% 54.88
b
 65.18

a
 58.65

ab
 56.65

b
 1.55 

DE kcal/kg* 2431.1
b
 2887.4

a
 2598.1

ab
 2509.5

b
 69.56 

NB % 64.39
b
 70.66

a
 66.93

ab
 66.23

ab
 1.11 

a,b,--- Means in the same row with different superscripts are significantly different (P<0.05). 

 *DE = TDN X 44.3 according to (Schneider and flatt,  1975).  
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Carcass characteristics:                      

Carcass characteristics at 14 weeks of age of rabbits are presented in Table (5). The obtained results 

showed that replacing discarded dates at levels 25% in the diets, led to significant differences in empty 

carcass and dressing percentage% compared to the control group. While, replacing discarded dates at 

levels 50 or 75% in the diets did not effect in empty carcass and dressing percentage %c compared to the 

control groups. These results were in disagreement with AL-Dobaib et al. (2007) who found that 

replacing 15 or 30% of discarded dates in rabbit diet didn't significantly affect dressing percentage. At the 

same time El-Manylawi and El-Banna (2013) showed that replacing date stone meal at levels 10 or 20% 

without or with Allzyme
®
 SSF in the diets, led to insignificantly decreased in dressing percentage. 

 
 

Table (5). Effect of different levels discarded dates on carcass characteristics of growing rabbits. 

Items Control 
discarded dates  

SEM 25% 50% 75% 

Live body weight, (Pre-slaughter)(g) 1898.33
b
 2105.00

a
 2096.67

a
 1918.33

b
 37.57 

Empty carcass (g)  816.33
b
 1058

a
 1011.33

a
 903.67

ab
 36.03 

Empty carcass% 43.00
b
 50.26

a
 48.24

ab
 47.10

ab
 0.90 

Head (g) 124.00 131.01 129.66 126.33 1.62 

Liver (%) 2.12 2.40 2.36 2.21 0.05 

Kidney(%) 0.596 0.628 0.613 0.590 0.01 

Heart (%) 0.333 0.387 0.377 0.360 0.01 

Giblets(% 3.04 3.41 3.35 3.16 0.05 

 Dressing (%) 49.53
b
 56.48

a
 54.41

ab
 53.69

ab
 1.15 

a,b,--- Means in the same row with different superscripts are significantly different (P<0.05). 

 

Blood constituents: 

The plasma concentration values of glucose, total protein, albumin, aspartate and aminotransferase (AST) 

alanine aminotransferase (ALT), lipid Peroxidase (Malondialdehyde) (MDA), catalase are shown in Table (6). 

The obtained values of blood parameters were within the normal range. It could be noticed insignificantly 

differences in concentration of plasma glucose, albumin, total protein, ALT and AST of plasma for rabbits fed 

different tested treatments compared to control group. However, catalase was significantly increased with 

rabbits fed on diets containing discarded dates at level 75% compared to those fed on control diets. On the 

other hand, significantly decreased of lipid peroxides with rabbits fed on diets containing discarded dates at 

levels 50 and 75% were found. The obtained results were in agreement with those of AL-Dobaib et al. 

(2007) who found that total proteins, albumin, globulin, total lipids, were not differ of rabbits fed diets 

containing 15 and 30% of discarded dates while, there were significant decreased in cholesterol level for 

rabbits fed diet containing 30% discarded dates. In contrary, Abdel-Fattah et al. (2012) found that partial 

substitution of ground yellow corn in concentrate feed mixture with ground date palm at 50% weight by 

weight slightly increased (P<0.01) blood total protein than control group of growing Barki lambs. 

Increasing of catalase and decreasing of lipid peroxidase  may be due to the dates containing antioxidant substance 

this interpretation is in accordance with Amoros et al. (2009) who reported that palm date and its fibers 

have several nutritional values such as antioxidant activity. The antioxidant activity could be due to its 

lignin content in dates, since lignin has been shown to possess antioxidant and antimicrobial activities 

(Brunow, 2006). 

 
Table (6). Effect of different levels of discarded dates on blood constituents of growing    rabbits. 

Items Control 
Discarded dates  

SEM 25% 50% 75% 

Glucose, mmol/l  78.19 75.41 73.73 79.19 1.06 

Total protein, g/dl       5.31 5.29 4.85 5.72 0.14 

  Albumin, g/dl  3.17 3.17 3.12 3.31 0.11 

AST(U/L) 62.61 62.62 54.24 58.21 1.59 

ALT(U/L) 60.71 59.28 57.80 62.91 1.92 

Lipid Peroxidase n, mol/ml 

(Malondialdehyde) (MDA)  
11.72

a
 9.89

ab
 8.63

b
 8.81

b
 0.43 

Catalase (U /l) 559.50
b
 575.23

b
 624.60

ab  
 684.90

a
 18.00 

a,b--- Means in the same row with different superscripts are significantly different (P<0.05). 
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Thyroid gland activity: 

Data presented in Table (7) showed that triiodothyronine hormone (T3) was significantly (p<0.05) 

increased with rabbits fed diets containing discarded dates at level 25 and 50% compared to those fed control 

diets. However, there were insignificantly increased of thyroxin hormone (T4) with rabbits fed diets 

containing discarded dates compared to control group. In this respect, Hashem (2014) stated that rams fed 50% 

ground discarded dates in concentrate feed mixture has significant effect (P<0.05) on T3 and T4 hormones 

and increased body weight gain compared with control rams. And Abdel-Fattah et al. (2012) on Barki 

lambs fed ground date palm at Siwa Oasis and found that, there was a positive correlation between 

thyroid hormones (T3 and T4) and body weight gain (P<0.01). Similar results reported by Mousa and Al-

Saiady (2002) who found that there was a positive correlation between thyroid hormones levels in serum 

and body weight during the growing period of Somali camels fed different levels of commercial feeds. 

 

Table (7). Effect of different levels discarded dates on thyroid hormones of growing rabbits. 

Items Control 
Discarded dates  

SEM 25% 50% 75% 

*T3 (ng/ml) 0.55
b
 0.82

a
 0.78

a
 0.59

b
 0.037 

**T4 (ng/ml) 6.24 7.34 6.85 6.68 0.20 
a,b--- Means in the same row with different superscripts are significantly different (P<0.05). 

*T3:  Triiodothyronine hormone.    **T4:  thyroxin hormone. 

 

Cecum characteristics: 

Fermentation pattern in rabbit cecum resembles that in the rumen; however it shows lower fibrolytic 

microbial activity and relatively higher amylolytic and proteolytic microbial activity (Gidenne, 1997). 

The results of total volatile fatty acids value and ammonia concentration of caecal contents as shown in 

Table (8). Analysis of variance revealed that when growing rabbits fed diets containing 25 or 50% 

discarded dates significantly increased the value of total volatile fatty acids and ammonia concentration 

compared to the control group. While, when growing rabbits fed diets containing 75% discarded dates 

insignificantly increased of total volatile fatty acids and ammonia concentration compared to the control 

group. In this respect, Abdel-Rahman et al. (2012) stated that ruminal total volatile fatty acids values 

were significantly higher for goats fed 100% cull dates as replacement of yellow corn than control group 

and ammonia-nitrogen of 75% cull dates was higher than values of other groups.AL-Dobaib et al. (2007) 

found that caecal pH had no significant differences for rabbits fed on diets containing 15and 30% 

discarded dates. While, caecal bacterial count was significantly decreased in rabbits fed on diet 15% 

discarded dates, while bacterial count increased in rabbits fed on diet 30% discarded dates. Moreover, El-

Shora et al. (2014) found that the highest TVFA’s concentration in rumen liquor was recorded with in 

group fed 66% discarded dates after feeding, while the lowest concentration was found in control after 

feeding. Ammonia-nitrogen concentration in 66% discarded dates was higher before and after feeding 

than the other treatments. 

 

Table (8). Effect of different levels discarded dates on cecum characteristics of growing rabbits. 

Items Control 
discarded dates  

SEM 25% 50% 75% 

*TVFA (mg/100ml)                                3.48
b
 4.79

a
 5.09

a
 3.69

b
 0.22 

Ammonia(mg/100ml) 8.26
b
 9.50

a
 9.63

a
 8.39

b
 0.24 

a,b--- Means in the same row with different superscripts are significantly different (P<0.05). 

*TVFA : Total Volatile Fatty Acid. 

 

Economic efficiency: 

Data presented in Table (9) showed that, the lowest total feed cost / rabbit (12.97 LE) was observed with 

rabbits fed the diets contained 75% discarded dates followed by that fed 50% discarded dates (14.01). Results 

also, indicated that groups fed the diets contained discarded dates at level 50% were achieved the highest 

economic efficiency followed by that fed 75% discarded dates (3.10 and 2.879) respectively, and relative 

economic efficiency (130.80 and 121.47) followed by a decreasing order by groups fed 25% discarded 

dates diet. And the least value was shown with group fed control diet. 
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Generally, it can be noticed that rabbit fed on the diets contained discarded dates at levels 25, 50 and 75% had 

higher economic return than control diets. These results were in agreement with Almitairy et al. (2011) who 

found that inclusion of 30 % discarded dates as an alternative feed in lamb diets can reduce production 

costs. And also, Khattab (2013) found that replacement of corn grain with 100% dates can reduce the cost 

of concentrate mixture components of sheep diet.  

   From these results, it could be noticed that using discarded dates as a source of energy instead of a part 

of barely grains in growing rabbit ration tended to highest digestibility coefficient for all nutrients, 

feeding value and blood constituents of rabbits fed diets containing discarded dates may be due to dates 

contain vitamins and minerals (Khan et al., 2008). And dates contain high levels of selenium, copper, 

potassium, and magnesium, moderate concentrations of manganese, iron, phosphorus, and calcium and 

small quantities of boron (Barreveld, 1993) that improved health and improved growth of rabbits. and 

feed intake of dates helps to inhibit growth of the pathological organisms and thus, help to stimulate the 

growth of non pathogenic bacteria in the intestine, dates contain those insoluble and soluble fibers, as 

well as many beneficial amino acids which can stimulate the digestion of food and make it more efficient, 

meaning that more nutrients will be absorbed by the digestive tract and enter body for proper usage.  

Moreover, using 25% discarded dates appeared the highest economic efficiency and get the highest 

net revenue. 

 
Table (9). Effect of different levels of discarded dates on economic efficiency of growing rabbits. 

Items Control 
Discarded dates 

25% 50% 75% 

Total average weight 1150.83 1400.00 1369.17 1198.33 

price of 1kg body weight 42 42 42 42 

Selling price/rabbit (LE) (A)  48.33 58.80 57.50 50.32 

Total feed intake 4.908 5.432 5.208 5.040 

Price/kg feed(LE) 2.914 2.800 2.692 2.574 

Total feed cost/rabbit (LE) (B) 14.30 15.20 14.01 12.97 

Net revenue(LE)
1
 34.03 43.60 43.49 37.35 

Economic efficiency
2
 2.37 2.86 3.10 2.879 

Relative Econ. Eff.
3
 100 120.67 130.80 121.47 

(1) Net revenue = A – B. 

(2) Economic efficiency = (A-B/B). 

(3) Relative Economic Efficiency= Economic efficiency of treatments other than the control/ Economic efficiency of 

the control group. 

 

CONCLUSION 

 
 Conclusively, according to the circumstances of this experiment, discarded dates can be incorporated 

in rabbit diets 75% of barely grains without adverse effect on rabbit performance. 
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 .رانب النيٌزيالندٍ األبيض الناهيةفَ عالئق الألصدر للطاقة كو لبلح الفرزستخدام اإتقين 

 

 عبد اللطيف براىينإ ً عطيةهرًه عبد الونعن سليواى  ،دمحم احود الشٌرٍ ًالء عطيو سالهو، 

 هعيد بحٌث االنتاج الحيٌاني، هركس البحٌث السراعيو، الدقي ، الجيسه ، هصر

 

 

فٝ ِٓ اٌعٍيمت وّصذر ٌٍطبلت  ( %50ٚ 05٬50) بٕسبت وبذيً ٌٍشعيزاٌبٍح اٌفزس  سخخذاَ إحأثيز   ض بحثاٌذراست بغز ٖذأجزيج ٘  

 6أبيط ٔيٛسيالٔذٜ عّز  غيز ِجٕس ارٔب 84 سخخذاَإحُ .األٔخبجٝ ٌؤلرأب إٌبِيت عٍٝ األداءعالئك األرأب إٌيٛسيالٔذٜ إٌبِيت 

ٌخىْٛ ِخّبثٍت فٝ ِحخٛا٘ب ِٓ  عالئك حجزيبيت 8 عذادإحُ حزويب ٚ  .(ىً ِجّٛعتٌأرٔب   25)ِجبِيع  لسّج عشٛائيب اٌٝ أربع ٚأسببيع 

ٚوبٔج إٌخبئج  عآلئك ِخخبزة  8عٍٝ  ِجّٛعبث اٌحيٛأبث اٌخجزبيت  ٚغذيج أسببيع 4سخّزث اٌخجزبت ٌّذة إ .ٚاٌبزٚحيٓ ٚاألٌيبف اٌطبلت 

 -اٌّخحصً عٍيٙب وّب يٍٝ:

% بٍح  فزس  فٝ عالئك األرأب إٌبِيت 05أٚ  50سخخذاَ  إ. سخٙالن اٌغذاء بيٓ اٌّجّٛعبث اٌّخخٍفتإٚق ِعٕٛيت فٝ ٌُ يالحع أٜ فز 

ٚ  50عٍٝ ٚوذٌه ححسٕج وفبءة اٌخحٛيً اٌغذائٝ ححسٕب ِعٕٛيب عٕذ اٌخغذيت  ٚاٌشيبدة اٌٛسٔيت اٌيِٛيتأدٜ اٌٝ سيبدة ِعٕٛيت فٝ ٚسْ اٌجسُ 

 ٬اٌبزٚحيٓ ٬فٝ ِعبِالث ٘ضُ  اٌّبدة اٌجبفت  تسخبذاي اٌشعيز ببٌبٍح اٌفزس أدٜ اٌٝ سيبدة ِعٕٛيإ .فزس ببٌّمبرٔت ببٌىٕخزٚيبٍح % 05

% بٍح فزس 05سخخذاَ إٚوذٌه  .األسٚث ببٌّمبرٔت ببٌّجبِيع األخزٜ ْاٌطبلت اٌّٙضِٛت  ِٚيشا ٬اٌّزوببث اٌىٍيت اٌّٙضِٛت  ٬األٌيبف 

فزٚق أيضب  ٚجٛد ٌٛحع .  سيبدة ِعٕٛيت فٝ ليُ  ِعبِالث ٘ضُ اٌّبدة اٌجبفت ٚاألٌيبف ببٌّمبرٔت ببٌّجبِيع األخزٜ ٌٝأدٜ اوبذيً ٌٍشعيز 

% بٍح 50سخخذاَ إ .% بٍح فزس فٝ اٌعٍيمت  ببٌّمبرٔت بّجّٛعت اٌىٕخزٚي50فٝ إٌسبت اٌّئٛيت ٌٍذبيحت اٌفبرغت ٚاٌخصبفٝ عٕذ ٔسبت  ِعٕٛيت

وسيذيش أٚٚيزٚٚجذ أيضب ٔمص ِعٕٜٛ فٝ اٌٍبيذ ب. ىخبٌيش ببٌّمبرٔت بّجّٛعت اٌىٕخزٚياٌاٌٝ سيبدة ِعٕٛيت فٝ ليُ  فزس وبذيً ٌٍشعيز أدٜ

% بٍح فزس  وبذيً ٌٍشعيز أدٜ 05أٚ  50سخخذاَ  إْ إأظٙزث إٌخبئج  .% بٍح فزس ببٌّمبرٔت بّجّٛعت اٌىٕخزٚي50ٚ  05ِع اٌخغذيت عٍٝ 

٘زِْٛ  ٌٚٛحع ٚجٛد فزٚق ِعٕٛيت فٝ .بض اٌذٕ٘يت اٌىٍيت ٚاألِٛٔيب ببٌّمبرٔت بّجّٛعت اٌىٕخزٚياٌٝ سيبدة ِعٕٛيت فٝ ليُ األحّ

%  بٍح فزس وبذيً 50ٚ  05 ٬ 50 سخخذاَ إ .ببٌّمبرٔت بّجّٛعت اٌىٕخزٚي % بٍح فزس فٝ اٌعٍيمت05ٚ  50 عٕذ ٔسبت   حزيٛدٚثيزٚٔيٓ

 .ِٓ حىٍفت اٌعٍيمت ٚحسٓ ِٓ اٌىفبءة األلخصبديتلًٍ  وّصذر ٌٍطبلت فٝ عآلئك األرأب إٌبِيت ٌٍشعيز

عًّ عٍٝ حمٍيً % ِٓ اٌشعيز  50بٍح اٌفزس فٝ عالئك األرأب بّسخٜٛ يصً اٌٝ اٌ سخخذاَإفأْ إٌخأئج حشيز اٌٝ أٔٗ  -بشىً عبَ:ٚ 

ٍيمت ع ٕبِيتعٍٝ  حأثيز سيئ ٜأ  بذْٚ  حىٍفت ٌا  .أداء األرأب اٌ

  


