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SUMMARY 

 

his work aimed to study the effects of partial and complete substitution of barley by chickpea 

screenings by-products (CSB) at levels 25, 50, 75 and 100% in rabbit diets on growth performance 

and nutrients digestibility of New Zealand White rabbits. Seventy five rabbits, five weeks old with 

an average body weight 786.73 g±32.02 were randomly divided into five groups. Each group included five 

replicates (three rabbits each). Results of growth trail revealed that rabbits fed 25% and 50% CSB achieved 

significantly (P<0.05) better ADG by 10.56%; 12.52% compared with the control group. Besides, FCR values 

were significantly (P<0.05) better with rabbits group fed 25 and 50% CSB than the control group (3.65 and 

3.74 vs. 4.16 g feed/g gain). Nutrients digestibility increased (P<0.05) with the rabbit groups fed 25 or 50% 

CSB diets in comparison to the control group. The recorded values were 69.20 and 69.44% vs. 63.88% for 

DM; 71.51 and 71.56% vs.66.12% for OM.; 70.55 and 72.30% vs. 63.77% for CP.; 52.40 and 51.80% vs. 

42.75% for CF.; 75.61 and 75.31% vs.71.60% for NFE, respectively. Accordingly, rabbit groups fed 25 or 

50% CSB recorded higher (P<0.05) values of DCP, TDN and DE in comparison with the other experimental 

groups. Total VFA values were higher (P<0.05) with rabbit groups fed CSB at 25 and 50% CSB diets (5.98 

and 5.79 meq/100ml). Higher increases (P<0.05) in hot carcass weight were observed in rabbits group fed 

50% CSB diets than the control group. On the other hand, 100% CSB diets recorded the lowest (P<0.05) hot 

carcass weight, dressing %, Heart% and total edible parts. Significant (P<0.05) higher values of plasma total 

protein and urea-N were detected in rabbits fed diets contained 50% CSB than the control group. While, both 

groups fed 75 and 100% CSB had nearly comparable values of total protein and lower (P<0.05) 

concentrations of plasma total cholesterol compared with the control group. Inclusion of 25, 50, 75 and 100% 

CSB improved economical efficiency and net revenue compared to the control group. It could be concluded 

that substitution of chickpea screenings by-products as non-traditional energy source in rabbit diets at 25, 50, 

75 and 100% instead of barley has no negative effect on growth performance and digestibility of most 

nutrients and nutritive values of tested diets indicating that it could be considered as promising source of 

energy for incorporation into rabbit's diets. 

Keywords: chickpea screenings by-products, growth performance, rabbit, digestibility, carcass, blood, 

economical efficiency 

 

INTRODUCTION 

 

Rabbit is not only herbivorous but also a monogastric animal. Thus, it is able to valorize raw forages 

and concentrates. A great attention must be given to the quality of the proteins distributed to rabbits 

especially the composition in amino acids of these proteins. (Lebas, 2013). Chickpea (Cicer arietinum L.) 

is a legume seed, which is mostly used for human food. There are 2200 Ha cultivated with chick peas in 

Egypt (FAOSTAT, 2013). Approximately 4700 tons of chickpea are produced annually in Egypt. The 

wastes of chick peas were ranged from 15- 20% of the total production,. Chickpeas by-products include 

light, cracked or broken seeds and hulls (Pourhesabi et al. 2007). Chickpea seed contains 29% protein, 

59% carbohydrate, 3% fiber, 5% oil and 4% ash. Chickpea is also a good source of absorbable Ca, P, Mg, 

Fe and K (Chavan et al. 1989 and Christodoulou et al., 2005). The chemical composition of grades of 

screenings may nearly resemble chickpea in feeding value. It is known that the proteins of legumes are 

higher in essential amino acids especially lysine and arginine which are more digestible than those of 

cereals but, are deficient in sulphur-containing amino acids being methionine and cystine (Fraga, 1998, 

Iqbal et al. 2006 and Lebas, 2013). Due to their low level of fibre, chickpeas have a digestible energy that 
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exceeds rabbit energy requirements, making them a suitable source of energy for rabbit feeding (Lebas, 

1988 and Nizza et al. 1993). However, the value of these seeds when they are used unprocessed, is 

limited by the presence of various anti-nutritive factors such as trypsin inhibitors, saponins, lectins or 

tannins, These metabolites, in some concentrations reduced nutrient digestibility (Fraga, 1998 and 

Jezierny et al. 2010). The main objective of this work was to study the possibility of replacing chickpea 

by-products for barley in rabbit diets at 0, 25, 50, 75 and 100% levels and their effects on growth 

performance, digestibility, carcass characteristics and blood constituents of New Zealand White rabbits.  

  

MATERIALS AND METHODS 

 

Animals, diets and experimental design 

The experimental work of this study was carried out at Borg-El Arab, Alexandria Governorate, 

Experimental Research Station, Animal Production Research Institute, Egypt. Samples of Chickpea 

(Cicer arietinum L.) by-products (broken seeds and hulls) were obtained from chickpea sorting factories 

located in El-Bahera Governorate. The moisture content in these samples is 10%, they are ground by 

hammer mill and kept for mixing and pelleting.  

 

Table (1): Feed ingredients and chemical composition of experimental diets (%DM basis). 

 

Feed Ingredients (%) 

      Substitution level of barley by chickpea screenings by-products 

Control 

(0%CSB) 

 

25%CSB 

 

50%CSB 

 

75%CSB 

 

100%CSB 

Soybean meal (44%CP) 16 16 15 14 14 

chickpea by-products -- 5 10 15 20 

    Barley 20 15 10 5 -- 

Clover hay 34 34 34 36 35 

Wheat bran 24 24 25 24 25 

Molasses 3.0 3.0 3.0 3.0 3.0 

Di- Ca- phosphate 2.0 2.0 2.0 2.0 2.0 

Dl-Methionine 0.4 0.4 0.4 0.4 0.4 

Salt 0.3 0.3 0.3 0.3 0.3 

Vit.-Min. premix
1
 0.3 0.3 0.3 0.3 0.3 

Chemical composition(%DM basis) 

DM 88.38 88.30 88.49 88.87 88.24 

OM 90.55 91.46 92.07 91.69 91.40 

CP 17.37 17.50 17.03 17.73 17.43 

CF 13.16 13.09 12.90 12.71 12.51 

EE 2.08 2.44 2.77 2.16 2.77 

NFE 58.04 58.43 59.29 59.47 58.88 

Ash 9.35 8.54 8.01 7.93 8.41 

NDF 29.93 30.33 30.42 30.49 30.57 

ADF 16.67 16.94 17.11 17.27 17.44 

ADL 3.64 3.71 3.74 3.78 3.82 

Methionine
2 

0.64 0.64 0.64 0.64 0.64 

Lysine
3 

0.80 0.80 0.80 0.80 0.80 

Calcium
4 

1.01 1.01 1.01 1.01 1.01 

Phosphorus
5 

0.66 0.66 0.65 0.65 0.65 

Digestible energy(Kcal/Kg DM)
6 

2599.60 2630.80 2639.21 2645.51 2617.67 

(1) Each kg vitamins and minerals premix contains:Vit. A. 2.00000IU,10.000mg, B1400mg, B21200mg, B6,400mg, 

B12.2mg, K3 400 mg, D3 200000IU, Choline chloride 240mg pantothenic   acid 400mg, Niacin 1000mg, Folic acid 

1000 mg, Biotin 40 mg, Manganese 1700  mg, Zinc 14000 mg, Iron 1500mg, copper 500 mg, selenium 20 mg, Iodine 

40 mg  and Magnesium 8000 mg. 

(2,3,4,5) Calculated on the basis of the ingredients composition. 

(6) Digestible energy (DE) was calculated according to Lebas (2013) using the following equation: DE = 15.627 + 

0.000982 CP² + 0.0040 EE² - 0.0114 MM² - 0.169 ADF ± 1.250 MJ/kg DM. DE in M Joules /kg DM ; DM = Dry 

matter ; CP = %crude protein in DM; EE = % ether extract (lipids) in DM; MM =% minerals (ash) in DM; ADF = 

% acid detergent fibre in DM ; CF = % crude fibre in DM. 

 

http://www.feedipedia.org/node/10994
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Seventy five weaning male New Zealand White rabbits, at 5 weeks of age and nearly equal average 

initial live body weight (786.73 g) were randomly assigned to five experimental treatment groups (n=15 

in each) in a completely simple randomized design. Each group has five replicates of which three rabbits 

per replicate are housed in galvanized batteries (60×40×24 cm) and provided with feeders and automatic 

drinkers. Feed and water were offered ad libtium. Five experimental diets were formulated; the first used 

as control diet (0% chickpea screenings by-products) while, other four diets were formulated to replace 

chickpea screenings by-products for barley at levels of 25, 50, 75, 100%. All the experimental diets were 

formulated to be iso-nitrogenous, iso-caloric, and to meet all the essential nutrient requirements of 

growing rabbits according to Lebas 2013 as shown in Table 1.  

The experimental period lasted for 8 weeks. Live Body weight was determined weekly throughout the 

experimental period, and weight gain was calculated. Feed consumption was determined precisely and 

calculated as grams per rabbit per day (during the all experimental period). Feed conversion ratio was also 

calculated (g feed / g gain).  

A digestibility trial was conducted to determine the nutrient digestibility coefficients and the nutritive 

value of the experimental diets according to (Perez et al. 1995). Fifteen male New Zealand White rabbits 

were used in a digestibility trial and allotted randomly to five groups of three rabbits each. Rabbits were housed in 

individual metabolism cages and fed the experimental diets for a period of 7 days (preliminary period) for 

adaptation then faeces were collected every 24 hours for 5 consecutive days (collection period). Samples of daily 

feces of each rabbit were taken and oven dried at 70º C for 48h, then was ground and stored for proximate 

chemical analysis. Samples of feed and dried feces were analyzed for dry matter (DM), crude protein 

(CP), ether extract (EE), crude fiber (CF), and ash according to the classical (AOAC, 2000) methods. The 

nutritive value of the experimental diets as DCP and TDN value were calculated according to Cheeke et 

al. (1982). Digestible energy (DE, Kcal/Kg diet) was calculated as follow: TDN × 44.3 according to 

(Schneider and Flatt, 1975). 

Chemical analysis 

Chemical analysis was performed as recommended by A.O.A.C (2007) for determining moisture, crude 

protein (CP), crude fiber (CF), ether extract (EE), nitrogen free extract (NFE), ash and minerals for the raw 

materials, diets and dried feces, Calcium was determined by atomic absorption spectrophotometer and 

phosphorous was determined clorimetrically using  spectrophotometer. Neutral detergent fiber (NDF), 

acid detergent fiber (ADF), and acid detergent lignin (ADL) were determined sequentially according to 

Van Soest et al. (1991). Gross energy was determined by Isoperibol bomb calorimeter (Parr 1261). 

Chickpea by-products was ground by hammer mill and kept for mixing and pelleting. Tannins were 

determined using vanillin hydrochloric acid method as described by Burn (1971) and saponins were 

determined by using the method of Shany et al. (1970) and phytic acid was determined clorimetrically 

using DU 7400 spectrophotometer according to A.O.A.C (2000).  

Slaughter traits 

At the end of the experimental period (14weeks old), 5 rabbits from each treatment were randomly 

kept off feed for 12h, weighed and slaughtered for carcass characteristics and meat analysis. Slaughter 

procedure and carcass analysis were carried out as described by Blasco and Ouhayoun (1996). After 

complete bleeding, the skin, viscera and tail were removed and the hot carcasses and its components were 

weighed as edible parts (liver, kidneys and heart), besides, caecum weight and caecum length was 

determined. Dressing percentage was calculated by dividing the hot dressed carcass weight by pre-

slaughter weight and expressed as a percentage according to Steven et  al. (1981). Blood samples (5 ml 

from each rabbit) were collected during slaughter to determine blood biochemical components. Plasma 

was separated from blood by centrifugation at 3,000 rpm for 15 min and stored at -20
o
C till assayed. 

Plasma total protein, albumin, total cholesterol, urea-N, AST, ALT and creatinine were measured by 

colorimetric methods using commercial kits supplied by Bio-diagnostic, Egypt. All measurements were 

performed according to the manufacturer's instructions. Total protein was determined according to 

Orsonneau et al. (1989). Plasma globulin concentration was calculated by the difference between total 

protein and albumin so the Albumin/Globulin ratio was easily calculated. Cholesterol was estimated 

according to Richmond (1973). Cretatinin was assayed according to Hauot (1985), Urea-N was 

determined according Fawcett and Scott (1960) and AST, ALT were measured according Reitman and 

Frankel, (1957). 
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Caecum Parameters 

Gastrointestinal tracts were individually removed from three slaughtered rabbits from each group, the 

cecum was weighed and the pH of the caecal content was measured using digital pH meter (Orion 

Research Digital pH meter, model 201). Then, the caecal content was collected and divided into two 

samples, one of them was taken to estimate the cecum microflora (Total anaerobic bacterial count and 

Anaearobic cellulytic bacterial count) determined by standard method according to British Standards 

Institution (1991). Using nutrient agar medium (Difco Manual, 1984), another sample was filtered 

through four folds of gauze for determination of total volatile fatty acids by steam distillation (UDK 139- 

Semi-Automatic Distillation Unit) according to Warner (1964).  

Economical Evaluation 

The relative economical efficiency (REE) of the experimental diets for the cost of feed required for 

producing one kg of body weight gain were calculated. The cost of the experimental diets was calculated 

according to the price of different ingredients prevailing in local market as well as the price of testing 

materials at the time of experimentation. Economical efficiency (EE) was calculated as a ratio between 

the return of weight gain and the cost of consumed feed. 

Statistical Analysis 

The results of experimentation were statistically analyzed using GLM (general linear model) procedure of 

SAS (2000) by one-way ANOVA. Differences among means were separated using Duncan’s multiple range test 

(Duncan, 1955). The model used was: Yij = µ + Ti + Eij. Where: Yij= the observation of ij; µ= the overall mean; 

Ti= the effect of I (treatments); Eij= the experimental random error. 

 

RESULTS AND DISCUSSION 

 

Chemical evaluation of chickpea screenings by-products 

Results of chemical composition in Table (2) indicated that, Chickpea screenings by-products had higher 

CP, EE contents and lower CF, neutral detergent fiber (NDF) and acid detergent fiber (ADF), ADL 

contents, compared with barley. These results are in agreement with those obtained in the literature (Chavan et 

al. (1989), Brenes et al. (2008), Lardy and Anderson (2009) and Bampidis and Christodoulou (2011)). While, 

Ghezeljeh and Mesgaran (2010) reported that chickpea pre-screening by-products has high CP, EE, CF 

and low NDF, ADF (279, 78, 72, 351 and 96 g/kg DM, respectively) compared with the present study. 

Also Algam et al., (2012) found that the chickpeas seeds contained 24.31%CP, 13.37%CF and 3.78% EE 

.Concerning to minerals content, Ca and P content were higher in chickpea screenings by-products than in 

barley. Minerals level of Chickpea screenings by-products are comparable to those values reported by Lardy 

and Anderson (2009) who found that CSB contained 0.17% and 0.37% for Ca, P, respectively.  

 

Table (2): Chemical composition of chickpea screenings by-products and Barley (on dry matter 

basis). 

Item %  DM OM CP CF EE NFE Ash NDF ADF ADL Ca P GE* 

Barley 92.00 97.30 9.62 6.30 2.00 79.38 2.70 19.01 8.02 2.04 0.06 0.35 3770 

CSB** 90.19 95.69 22.43 3.04 3.18 67.04 4.31 13.60 5.64 1.43 0.18 0.36 4120 

*GE(Kcal/Kg DM): Gross Energy. **CSB: Chickpea screenings by-products. 

 

Data in Table (3) indicated that chickpea by-products contained 4.57g/100g DM phytic acid. While, 

El-Adawy (2002) found that chickpea grains contained 12.1 g/kg. Phytic acid form complex with proteins 

and consequently reduce their availability besides, it reduces the activity of pepsin, trypsin and αamylase 

(Sebastian et al., 1998). Chickpea screenings by-products also contain 0.90 g/kg saponins and 1.44 g/kg 

tannins which impair nutrient absorption from the gastrointestinal tract and can result in detrimental 

effects on animal health and growth (Chavan et al. 1989 and Perez-Maldonado et al. 1999). Moreover, 

Algam et al. (2012) stated that chickpeas seeds contained 0.056% tannins and 0.641% phytic acid. On the 

other hand, the content of GE in Chickpea screenings by-products was higher than that of barley, Thacker 

et al. (2002) found that GE of chickpea is 4400 kcal/kg DM (Table 2). 
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Table (3): Anti-nutritional factors of chickpea screenings by-products (on dry matter basis). 

Item   Phytic acid (g/100g DM) Saponins g/kg Tannins g/kg  

CSB  4.57 0.90 1.44  

CSB: chickpea screenings by-products 

 

Growth performance 

Performance evaluation of the rabbits fed varied levels of CSB substituted for barley during the whole 

experimental period are presented in Table 4 indicated that LBW of rabbits fed 25%CSB, 50%CSB and 

75%CSB diets recorded significantly (P<0.05) better final live body weight (LBW) and average daily 

gain (ADG) when compared with the control group but insignificant differences were observed between 

25%CSB and 50%CSB during the whole experimental period. It is noting that when barley was partially 

replaced with CSB at 75 and 100% levels, final LBW and average daily gain significantly decreased 

during the experimental period. Average daily feed intake in 50%CSB group was higher (p<0.05) than 

those in (25%CSB, 75%CSB and 100%CSB) groups during entire experimental period. It is observed that 

when CSB level increased, the amounts of feed intake significantly decreased (p<0.05), but insignificant 

differences were observed between (CSB0) and (75%CSB) during the whole experimental period. Feed 

conversion ratio were clearly better (P<0.05) with rabbit groups fed CSB diets at different tested levels in 

comparison with the control group. 

In this connection, Lebas (1988) found that the inclusion of chickpeas up to 20% replacing partially 

soybean meal had no negative effects on growth rates. Alicata et al. (1991) found that the inclusion rates 

of 10 and 20% chickpeas are more common in rabbit diets. However, Christodoulou et al. (2006) showed 

that broiler turkey diets containing higher inclusion levels of extruded chickpeas (400, 600, 800 g/kg of 

diet) did not affect daily feed at 84 days of age, but negatively influenced final BW and FCR. This 

improvement in growth performance with 25, 50 or 75% CSB could be attributed to both high nutritive 

value (Bampidis and Christodoulou, 2011). Moreover, chickpeas have a high digestible energy making 

them a suitable source of energy for rabbit feeding (Lebas, 1988; Nizza et al. 1993). Besides, chickpea 

seeds can be used safely as a protein source for growing and breeding rabbits (Alicata et al. 1992; Roy et 

al. 2002). Thus, chickpea protein quality was described by Friedman (1996) as being equivalent to that of 

soybean meal. Nevertheless, the values of daily feed intake (DFI) and average daily gain (ADG) were 

lower with the highest inclusion of CSB at 100%compared with the other tested inclusion levels (25, 50 

and 100%). This adverse effect may be due to the presence of various anti-nutritional factors such as 

trypsin inhibitors, saponins, lectins or tannins at high level which led to reduce nutrient digestibility 

(Fraga, 1998 and Jezierny et al. 2010). Saponins have long been known to inhibit the absorption and 

utilization of minerals by animals. Saponins can decrease protein quality by reducing digestibility and 

palatability (Ogunbode et al. 2014). 

 

Table (4): Performance of rabbits fed diets containing chickpea screenings by-products. 

 

Item 
Substitution level of barley by chickpea screenings by-products 

Control  

(0% CSB) 

 

25% CSB 

 

50% 

CSB 

 

75% 

CSB 

 

100% CSB 

 

±SEM 

No. of rabbits 15 15 15 15 15  

Initial live body weight, g  789.66 787.88 780.83 784.16 791.11 32.02 

Final live body weight, g 1961
 c
 2083

 a
 2099

 a
 2047

 b
 2004

bc
 23.26 

Average daily gain (ADG) / g  20.92
 c
 23.13

 a
 23.54

 a
 22.55

 b
 21.66

bc
 0.46 

Average daily feed intake 

(ADFI) g/h/d 
87.06

ab
 84.56

b
 88.01

a
 85.00

ab
 81.34

c
 1.05 

FCR (g feed/g gain) 4.16
 a
 3.65

 b
 3.74

 b
 3.77

 b
 3.75

 b
 0.07 

a,b,c Means values with the same letter within the same row did not differ significantly (P>0.05). 
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Digestibility and nutritive values of the experimental diets 

Results in Table (5) showed that rabbits group fed 25 or 50% CSB recorded significantly (P<0.05) 

higher digestibility of DM, OM, CP, CF, EE and NFE compared with the other tested levels (0, 75 and 

100% CSB). Besides, the digestibility of DM and CP were higher (P<0.05) with rabbit groups fed 25, 50 

and 75% CSB than the control group. Meantime, insignificant differences were observed among 100% 

CSB and control group in DM, OM, CP, CF and NFE. These results agreed with those reported by Brenes 

et al. (2008); Nalle (2009) who reported that digestibility and biological value of chickpea nutrients for 

poultry are high. While, Viveros et al. (2001) noticed that the inclusion of 300 g/kg raw Kabuli chickpeas 

in diets of broiler chickens reduced ileal starch digestibility by 3%, ileal CP digestibility by 18% and 

apparent ME by 9% compared with those fed the control diet without chickpea. The improvement of 

digestibility percentages for most nutrients is associated with the increasing of BW and BWG results 

(Table 4) and the improvement of FCR (Table 4) for the rabbits fed on (25%CSB). Moreover, Data of 

nutritive values illustrated that rabbit group fed 25 or 50% CSB recorded the highest (P<0.05) values of 

DCP, TDN and DE in comparison with other experimental groups. Lebas (1988) stated that the inclusion 

of chickpea at 10 or 20% in growing rabbit diets resulted in a high digestible energy concentration for 

chickpea 3100-3200 kcal DE/kg and a moderate to high digestibility of protein 70 to 80%. Also Nizza et 

al. (1993) found that due to that chickpeas have a low level of fibre, digestible energy exceeds rabbit 

energy requirements, therefore makes them a suitable source of energy for rabbit feeding.  

 

Table (5): Effect of inclusion of chickpea screenings by-products on digestibility and nutritive 

values of experimental rabbit diets.  

                             Substitution level of barley by chickpea screenings by-products 

Item 
Control 

(0% CSB) 

 

25% CSB 

 

50% CSB 

 

75% CSB 

 

100% CSB 

 

±SEM 

Digestibility (%) 

DM 63.88
c
 69.20

a
 69.44

a
 66.07

b
 63.16

c
 0.67 

OM 66.12
b
 71.51

a
 71.56

a
 67.43

b
 65.57

b
 0.63 

CP 63.77
c
 70.55

a
 72.30

a
 67.06

b
 64.00

c
 0.64 

CF 42.75
b
 52.40

a
 51.80

a
 44.11

b
 42.33

b
 1.28 

EE 73.01
b
 75.49

a
 75.16

a
 71.84

bc
 70.40

c
 0.65 

NFE 71.60
b
 75.61

a
 75.31

a
 71.94

b
 70.49

b
 0.71 

Nutritive values 

DCP 10.66
cd

 11.44
b
 11.78

a
 10.98

c
 10.44

d
 0.11 

TDN 63.87
b
 67.95

a
 67.90

a
 63.81

b
 62.05

b
 0.63 

DE(kcal/kg) 2829
b
 3010

a
 3008

a
 2827

b
 2748

b
 28.13 

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

 

Caecum parameters 

Results in Table (6) revealed insignificant differences in caecum weight of rabbits fed CSB and 

control diets. While, rabbit group fed 100% CSB recorded the lowest (P<0.05) cecum length. Besides, 

total VFA values were higher (P<0.05) with rabbit groups fed CSB at 25 and 50% CSB diets (5.98 and 

5.79 meq/100ml). These values are in general agreement with those obtained by García et al. (2002). 

Moreover, there a significant difference (P<0.05) between rabbit fed 25% CSB and the control group in 

caecum pH. The caecal contents are slightly acid (pH 5.4–6.8) (García et al. 2002). Caecal pH varies to 

the increase in VFA concentration. The high total VFA concentration may be due to high digestible crude 

fibre content of CSB, which could be well utilized by rabbits since they have hind gut fermentation. 

Fermentation which is performed by micro flora enables rabbits to obtain protein and energy from feeds 

with quality cellulose materials. Results of the microbial counts of caecum indicated that rabbits fed 25 

and 50% CSB recorded the highest (P<0.05) values of total anaerobic bacterial count and anaearobic 

cellulytic bacterial count. It is clear to notice that incorporating CSB as an energy sources in rabbit diets 

stimulating the maturation of cecal flora especially cellulolytic bacteria which secretes enzymes capable 

of hydrolyzing the cellulose as the main components of dietary fiber. These results are confirmed those of 

Gidenne et al. (1998) and Gidenne and LeBas (2002).  
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Table (6): Caecum activity and microflora count as affected by feeding different levels of  chickpea 

screenings by-products for growing rabbits.  

   

                                            Substitution level of barley by chickpea screenings by-products                             Substitution level of barley by chickpea screenings by-products 

Item 
Control 

(0% CSB) 

 

25% CSB 

 

50% CSB 

 

75% CSB 

 

100% CSB 

 

±SEM 

Caecum weight, g 168.27 188.73 199.43 184.20 183.80 19.89 

Caecum length, cm 11.38
a
 11.60

a
 11.46

a
 11.16

ab
 10.70

b
 0.18 

TVFA meq./100ml cecal juice 5.08
b
 5.98

a
 5.79

a
 5.09

b
 4.70

b
 0.15 

Caecum pH 5.89
b
 6.71

a
 6.27

ab
 6.13

ab
 6.05

ab
 0.22 

Total anaerobic bacterial count 

(log
-1

 cfu/ml) 
6.81

b
 7.32

a
 7.71

a
 6.67

b
 6.47

b
 0.17 

Anaearobic cellulytic bacterial 

count (log
-1

 cfu/ml) 
6.26

b
 6.72

a
 6.57

ab
 6.23

b
 5.85

c
 0.13 

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

 

Carcass characteristics 

The effect of CSB inclusion on the carcass characteristics of rabbits is shown in Table (7) the obtained 

results revealed significant increases (P<0.05) in hot carcass weight of rabbits group fed 50% CSB 

compared to the control group. On the other hand, 100% CSB recorded the lowest (P<0.05) hot carcass 

weight, dressing %, Heart% and total edible parts. These results are in disagreement with those reported 

by Ndalwise (2013) who reported that the mean values of hot carcass weight decreased (P>0.05) with 

increased levels (32 and 47%) of chickpea seed wastes in rabbit diets compared with control group. The 

author also noticed insignificant differences in dressing percentage among the different treatments (0,32 

and 47%). Besides, Brenes et al. (2008) found that increasing amount of chickpea up to 300 g kg
-1

 

increased relative liver weights by 3.6 for growing broiler chickens. Moreover, relative liver and kidneys 

weights and edible giblets% calculated herein showed insignificant differences among all tested groups. 

These results are in agreement with those reported by Christodoulou et al. (2006) who stated that carcass 

weight, liver weight and carcass yield traits were not affected by feeding diets with increasing levels of 

extruded chickpeas (400, 600 and 800 kg/t of diet) of broiler turkeys.  

 

Table (7). Carcass characteristics of growing rabbits fed experimental diets.   

                             

Item 

Substitution level of barley by chickpea screenings by-products 

                             
Control 

(0% 

CSB) 

 

25% CSB 

 

50% CSB 

 

75% CSB 

 

100% 

CSB 

 

±SEM 

Pre-slaughter weight (g) 2042.16
b
 2100.00

 b
 2185.00

 a
 2056.16

b
 2047.33

b
 26.17  

Hot carcass weight (g) 1226.67
b
 1277.15

ab
 1314.92

a
 1254.40

ab
 1142.58

c
 21.68  

Dressing % 60.06
a
 60.81

a
 60.18

a
 61.00

a
 55.81

b
 0.73  

Liver % 2.73 2.55 2.75 2.84 2.46 0.17  

Heart % 0.39
ab

 0.38
ab

 0.40
a
 0.35

b
 0.29

c
 0.02  

Kidneys% 0.62 0.64 0.58 0.64 0.64 0.02  

Edible Giblets
1 
% 3.73 3.57 3.74 3.83 3.39 0.19  

Total edible parts
2
 % 63.80

a
 64.38

a
 63.90

a
 64.83

a
 59.21

b
 0.74  

a, b, Mean values with the same letter within the same row did not differ significantly (P>0.05). 
(1) Edible Giblets %= (liver+ kidney + heart) / Pre-slaughter weight (g)*100  
(2) Total edible parts %= (carcass wt. + edible giblets wt.) / Pre-slaughter weight (g)*100.  

 

 



Hassan et al. 

 122 

Blood constituents 

The findings of blood plasma constituents in experimental tested rabbits as shown in (Table 8) 

illustrated significant (P<0.05) higher values of total protein and urea-N for rabbits fed diets contained 

50% CSB than the control group. While, both groups fed 75 and 100% CSB diets had nearly comparable 

values of total protein and the lower (P<0.05) values of blood total cholesterol compared to the control 

group. This may due to chickpea screenings by-products content (0.90 Saponins g/kg), where saponins 

can inhibit intestinal cholesterol absorption in rabbits resulting in decreased plasma and hepatic 

cholesterol levels (Harwood et al. 1993 and Morehouse et al. 1999). These results disagree with findings 

reported by Algam et al. (2012) who found that broiler chicks fed 10% chickpea had no significant effect 

on serum cholesterol and total protein. Moreover, there were insignificant differences in albumin, 

globulin, A/G ratio, creatinine, AST and ALT values among all the experimental groups.  

 

Table (8). Blood constituents of growing rabbit fed experimental diets. 

 

Item 

Substitution level of barley by chickpea screenings by-products 

Control 

(0% CSB) 

 

25% CSB 

 

50% CSB 

 

75% CSB 

 

100% CSB 

 

±SEM 

Total protein,g/dl 6.50
 b
 6.74

 ab
 7.22

 a
 6.98

 ab
 6.97

 ab
 0.19 

Albumin, g/dl 3.88 4.02 4.33 4.63 4.26 0.24 

Globulin, g/dl 2.62 2.72 2.88 2.35 2.71 0.20 

A/G ratio 1.48 1.48 1.50 1.97 1.57 0.21 

Total cholesterol,mg/dl 91.07
 a
 85.70

 ab
 83.77

 ab
 84.64

 b
 82.29

 b
 2.28 

Urea-N, mg/dl 21.14
 b
 22.39

 ab
 25.53

 a
 22.64

 ab
 23.49

 ab
 1.16 

Creatinine, mg/dl 0.96 0.94 0.98 0.97 0.99 0.05 

AST,u/l 32.50 32.34 33.06 32.70 30.73 1.52 

ALT, u/l 24.32 24.18 24.68 22.67 22.41 1.31 
 a, b, Mean values with the same letter within the same row did not differ significantly (P>0.05). 

 

Economical evaluation 

The effects of the CSB inclusion on economical efficiency as presented in Table (9) showed an 

improvement in economical efficiency and net revenue compared to the control group with inclusion of  

 

Table (9). Economic efficiency of experimental diets containing chickpea screenings by-products. 

 

Item 

Substitution level of barley by chickpea screenings by-products 

Control 

(0% CSB) 

 

25% CSB 

 

50% CSB 

 

75% CSB 

 

100% CSB 

Initial weight (Kg) 0.789 0.787 0.78 0.784 0.791 

Final weight (Kg) 1.961 2.083 2.099 2.047 2.004 

Average total weight gain/rabbit (kg) 1.172 1.296 1.319 1.263 1.213 

Total revenue /rabbit (LE)
1
 29.30 32.40 32.975 31.575 30.325 

Total feed intake/rabbit (Kg)
2
 4.875 4.735 4.928 4.76 4.555 

Price of feeding/kg (LE) 2.85 2.7 2.45 2.27 2.21 

Total feed cost /rabbit (LE) 13.893 12.784 12.0736 10.8052 10.066 

Net revenue/rabbit (LE)
3
 15.406 19.615 20.9014 20.7698 20.258 

Economic efficiency(EE)
4
 1.108 1.534 1.731 1.922 2.0124 

Relative  economic efficiency (REE)
5
 100 138.368 156.120 173.349 181.488 

1 Assuming that the price of one kg LBW equal, 25 L.E. 
2 According to the price of ingredients available at the experimental time. 
3Net revenue/rabbit = Total revenue /rabbit (LE) - Total feed cost /rabbit (LE) 

4 EE = Net revenue / Total feed cost / rabbit (LE). 
5 REE = EE of treatments other than the control/ EE of the control group. 

 

25, 50, 75 and 100% CSB. This beneficial effect could be attributed to the reduction of total feed cost 

because chickpea screenings by-product is so competitive in price as compared to other protein and 
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energy feed sources used in rabbits feeding. Additionally, rabbits fed 50% CSB recorded the best net 

revenue. This is in agreement with the observation made by Ndalwise (2013) who stated that inclusion of 

chickpea seed waste at 18, 32 and 47% in growing rabbits diets reduced feed cost by 12.6 percent and 

increased gross margin per rabbit by 2.5 percent. This improvement may be due to the enhancement of 

rabbits performance fed 50% CSB. Chickpeas by-products will be available as an alternative source of 

protein and energy for rabbit nutrition especially when corn and barley are expensive or unavailable.  

 

CONCLUSION 

 

The chickpea screenings by-products seem to be satisfactory an energy source for the weaned rabbit. 

The reasonable growth performance obtained in this study could encourage us to recommend the use of 

chickpea screenings by-products at 25 and 50% in replacement of barley as a non-conventional cheap 

feedstuff in growing rabbit's diets without any detrimental effects on the growth performance. 
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 والهضن في االراًب الٌاهيت.  تأثيز هخلفاث غزبلت الحوص كوصذر طاقت غيز تقليذي علي اداء الٌوى

 

فىسيت عاهز حساى
1
و دمحم رضا ابزاهين 

2
و دمحم  دمحم بسيىًي 

3
  

 هصز. -الجيشة -الذقي -هزكش البحىث الشراعيت -هعهذ بحىث االًتاج الحيىاًي -قسن بحىث استخذام الوخلفاث  1

 هصز. -الجيشة -جاهعت القاهزة  -كليت الشراعت -قسن االًتاع الحيىاًي 2

 هصز. -الجيشة -الذقي -هزكش البحىث الشراعيت  -هعهذ بحىث االًتاج الحيىاًي  -قسن تغذيت الذواجي  3

 

% في عالئق 100و 75و 50و 25يهذف انبحث إني دساست حأثيش اإلحالل انجضئي وانكايم نهشعيش بًخهفاث غشبهت انحًص بًسخىياث 

اسابيع ركىس بًخىسػ وصٌ  5اساَب عًش  75االبيط. وحى انخىصيع انعشىائي نعذد  االساَب عهي اداء انًُى وانهعى نالساَب انُيىصالَذي

 وحخهخص انُخائج في االحي: اساَب. 3يكشساث وكم يكشس يحخىي عهي  5يجًىعاث كم يجًىعّ حشًم  5جى  إني  786

% يقاسَت بًجًىعّ 12˒52و  10˒56% يخهفاث غشبهت انحًص اعهي يعذل صيادة يىييت بحىاني 50و  25حققج االساَب انًغزاِ عهي  -

% يخهفاث غشبهت انحًص  50و 25انكُخشول. باالظافت إني أٌ قيى يعايم انخحىيم انغزائي كاَج اعهي يعُىيا يع االساَب انًغزاِ عهي 

 جى عهف/جى صيادة وصَيت ( عهي انخشحيب. 4˒16و 3˒74و  3˒75عٍ يجًىعت انكُخشول )

% يخهفاث غشبهت انحًص يقاسَت بانعهيقت انكُخشول. وكاَج انقيى عهي 50و  25يعايالث انهعى صادث يعُىيا يع االساَب انًغزاِ عهي  -

% 63˒77و  72˒30و  70˒55% نهًادة انععىيت، 66˒12و  71˒61و 71˒51% نهًادة انجافت، 63˒88و  69˒44و  69˒20انخشحيب: 

 % نهًسخخهص انخاني يٍ انُخشوجيٍ.71˒60و  75˒31و  75˒61% نالنياف انخاو، 42˒75و  51˒10و  52˒40نهبشوحيٍ انخاو 

% يخهفاث غشبهت انحًص اعهي قيى يعُىيا نهبشوحيٍ انخاو انًهعىو وانًشكباث انغزائيت 50و  25سجهج االساَب انًغزاِ عهي  -

 انًهعىيت يقاسَت بانًجًىعاث انخجشيبيت االخشي.

 5˒79و  5˒98% يخهفاث غشبهت انحًص )50و  25اض انطياسة انكهيت كاَج اعهي يعُىيا يع االساَب انًغزاِ عهي الحظ اٌ قيى االحً -

 يهي(. 100يهي يكافئ/

% يقاسَت بًجًىعّ انكُخشول وعهي انعكس سجهج االساَب انًغزاِ 50الحظ اٌ صيادة يعُىيت في وصٌ انزبيحت يع االساَب انًغزاِ عهي  -

 غشبهت انحًص اقم وصٌ نهزبيحت وَسبت انخصافي ووصٌ انقهب واالجضاء انكهيت انًأكىنت.% يخهفاث 100عهي 

% يخهفاث غشبهت انحًص اعهي بشوحيٍ كهي ويىسيا في بالصيا انذو يقاسَت بًجًىعّ  و انكُخشول. بيًُا 50سجهج االساَب انًغزاِ عهي  -

 واقم حشكيضاث نهكىنيسخشول يقاسَت بًجًىعّ انكُخشول. % يخقاسبت في انبشوحيٍ انكهي نهبالصيا100و  75كاَج كم يٍ 

 % حسٍ يٍ انكفاءة االقخصاديت وانعائذ يقاسَت بعهيقت انكُخشول.100و 75و 50و  25االحالل نكم يٍ  -

% يحم 100و 75و 50و   25احالل يخهفاث غشبهت انحًص كًصذس غاقت غيش حقهيذي عُذ يسخىياثٌ وَسخخهص يٍ انُخائج ا

س نّ حاثيش سهبي عهي اداء انًُى ويعايالث انهعى وانقيى انغزائيت نهعالئق انخجشيبيت ويعخبش يصذس واعذ نهطاقت في عالئق انشعيش ني

 االساَب.

 

 


