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ABSTRACT 
 

The current study was carried out at Maryout research station, Desert 
Research Center, Egypt. This experiment aimed at investigating substitution by 20% 
or 40% of concentrate feed mixture in Barki sheep rations by mixture (1:1) of date 
seeds and olive pulp that treated by 4% lime solution and incubated for 4 weeks to 
study their effects on growth performance, blood constituents and wool 
characteristics. Thirty Barki male lambs (5 months age) with average live body weight 
of 27.98±1.97 kg were assigned into three similar groups to be fed randomly on the 
experimental rations.  The tested rations were, clover hay 30% plus CFM 70% 
(control, C), replace 20% (T1) and 40% (T2) of CFM in control ration by the same part 
of mixture of treated date seeds and olive pulp.  

Blood serum was analyzed to determine total protein (TP), albumin, Globulin 
Glucose, total lipids (TL) and urea. The serum electrolytes in terms of, Sodium (Na), 
potassium (K), and Calcium (Ca) concentrations were analyzed. Wool samples from 
10 cm

2
 patch of mid-side position were taken from each animal. Ten staples were 

taken randomly from each wool sample to measure staple length. Five hundred fibers 
from each sample were used to calculate the average fiber diameter and its standard 
deviation as well as medullated fiber percentage. 

Results indicated that, the best feed conversion were recorded for the control 
group followed by Treatment 1 (T1) group and then Treatment 2 (T2) group. There 
was a linear decrease in the average daily gain with increasing the percentage of 
concentrate mixture substitution by the mixture of treated date seeds and olive pulp. 
Sampling time for all the experimental rations except T1 have significant (P<0.05) 
effect on blood glucose concentrations. The experimental rations have no significant 
effect on blood serum total protein concentration. However, sampling time showed 
significant (P<0.05) effect only for lamb group fed on ration T2. The experimental 
rations have no significant effect on blood urea concentration. Results showed that 
staple strength was higher significantly (P<0.05) in control group (21.54 N/Ktex) than 
T2 group (18.74 N/Ktex). The same trend was found for point of break compared to 
the other two groups (45.42, 34.41, and 33.16%), respectively. 

In conclusion, 20 or 40% of CFM could be replaced by a mixture of lime 
treated date seeds and olive pulp (1:1) in Barki lambs rations with slight improve for 
some wool characteristics and without adverse effect on some blood parameters.    
Keywords: Sheep, agro-industrial, biochemical metabolites, blood electrolytes, coat 

characteristics 
 

INTRODUCTION 
 

The lack of sufficient feeds to meet the nutritional requirements of 
existing animal population is one of the most critical problems of animal 
production in Egypt. Date seeds and olive pulp as agro-industrial by-products 
have been demonstrated by many investigators as acceptable feedstuffs for 
sheep and goats (Khamis et al. 1989; Salem et al., 1989; Aguilera et al., 
1992; Abd El-Gawad et al., 1995; Kandil, 1997 and Youssef et al., 2001). 
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The date seed forms about 10 to 30% of fruit weight. Hence, large 
amounts of date seeds are commonly used in desert areas as a source of 
feed energy. It is cheap and can be offered to animals in crushed or ground 
form. Olive pulp is the residue obtained at the mill by pressing or extracting 
the oil by organic solvents and it is available in appreciable quantities in 
Egypt. Morgan and Trinder, (1980) and Razzaque and El-Shekh Omar (1982) 
found that olive pulp contains sufficient quantities of potassium, copper, 
manganese, zinc, calcium and vitamin E to meet the daily requirements of 
sheep and goats. Olive cake is particularly rich in lignin and poor in cell 
content. Nefzaoui (1983). Sansoucy (1987) reported that the crude olive cake 
(about 35% of olive fruits) is a mixture of olive skin, some tissue, seeds, water 
and oil that obtained after extraction of oil from olive fruits.  

Khamis (1988) noticed a decrease in the average daily gain of lambs 
fed rations contained either date seeds or olive pulp being 108 and 95g/d, 
respectively compared to 119g/d for those fed control ration. Khattab (2000) 
recommended that feeding desert shrubs with 25% ground barley grains plus 
75% ground date seeds as energy supplement to cover maintenance energy 
requirements appeared to be the most nutritive diets for Barki lambs. This 
diet can successfully provide sufficient digested nutrients (TDN and DCP) 
and characterized by reasonable DM intake in arid and semi-arid areas, with 
appreciable reduction in feeding cost by 59% for fattening lambs. 

Abou El-Nasr and El-Kerdawy (2003) found that daily weight gain 
was not significantly affected in ram lambs fed a mixture of by-products, 
although the DM intake was reduced compared with control (46.6 vs. 57.6  
g/kg

0.75
). Moustafa (2003) concluded that olive cake could be successfully 

used in formulating concentrate mixtures of growing lambs up to 25% 
especially when traditional feed ingredients are not available and expensive. 
Abd El-Shaffy (1991) fed lactating Baladi goats on three diets; 1) CFM and 
rice straw, 2) 30% of CFM was replaced by mixture of by-products (date 
seeds, orange wastes, pea pods, potatoes leep and sunflower meal), 3) 60% 
of CFM was replaced by that mixture. Blood TP, globulin and A/G ratio were 
higher in groups fed by-products than control while albumin and urea were 
lower. EI-Sayed (1994) reported that blood serum constituents such as total 
protein, albumin, globulin, and Urea were not affected when sheep were fed a 
diet containing date seeds compared with those fed traditional rations under 
semi arid condition. 
 

MATERIALS AND METHODS 
 

Study area and animals management 
The current study was carried out at Maryout research station, Desert 

Research Center located 35 km southwest of Alexandria, Egypt. Thirty 
healthy Barki male lambs (5 months age) with average live body weight of 
27.98±1.97 Kg were assigned into three similar groups according to body 
weight (10 lambs in each) in a growth trial that started in September, 2007 
and lasted for 100 days. Each group was housed separately in shaded pen (5 
X 6 meter) and assigned to receive one of the three experimental rations.  
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Experimental rations 
Three experimental rations were formulated using date seeds and 

olive pulp treated with 12% lime for 4 weeks, Control (C): 30% clover hay + 
70% CFM, Treatment 1 (T1): 30% Clover hay + 50% CFM + 10% treated 
date seeds (TDS) + 10% treated olive pulp (TOP), Treatment 2 (T2): 30% 
Clover hay + 30% CFM+ 20% TDS + 20% TOP. (CFM consisted of 35% un-
decorticated cotton seed cake, 33% wheat bran, 22% yellow corn grains, 4% 
rice bran, 3% molasses, 1% salt and 2% limestone). The quantities of rations 
offered to each group were adjusted biweekly during the experiment at about 
4% of average body weight. 

Fresh water was available to animals in free choice all day. Body 
weight changes and daily gain were recorded for each animal. The efficiency 
of feed conversion into live weight was calculated (kg DM/kg gain). The 
chemical composition of the experimental rations (Table, 1) was determined 
according to A.O.A.C. (1990).  
 
Table (1): Chemical composition (DM basis) of feed ingredients and 

experimental rations 

Item 

Feed ingredients Experimental rations 

Hay CFM
1 

Treated date 
seeds

2
 

(TDS) 

Treated 
olive pulp

3
 

(TOP) 
C

4
 T1

5
 T2

6
 

Chemical composition, %    

DM 86.57 91.47 92.55 92.75 89.94 90.10 90.26 

Ash 9.59 6.12 6.35 8.01 7.19 7.39 7.60 

OM 90.41 94.84 93.65 91.99 92.81 93.11 92.71 

CP 13.21 14.08 6.85 8.50 13.82 12.54 11.25 

CF 24.42 12.91 12.31 28.31 16.36 17.40 19.32 

EE 2.31 5.54 2.07 2.02 4.57 4.01 3.16 

NFE 50.47 61.31 72.42 53.16 58.06 58.36 58.64 

Fiber fraction, %    

NDF 74.67 52.91 53.65 61.38 59.44 60.08 60.73 

ADF 47.18 21.40 46.96 47.76 29.13 32.42 35.70 

ADL 7.80 9.76 11.43 20.23 9.17 10.02 10.87 

HC. 27.49 31.51 6.69 13.62 30.31 27.66 25.03 

C. 39.38 11.64 35.53 27.53 19.96 22.40 24.83 
1
 Concentrate feed mixture consists of 35% un-decorticated cotton seed cake, 33% wheat 

bran, 22% yellow corn grains, 4% rice bran, 3% molasses, 1% salt and  2% limestone. 
         2

 Date seed treated by 12% lime for 4 weeks. 
         3

 Olive pulp treated by 12% lime for 4 weeks. 
         4

 Control ration: 30% clover hay + 70% CFM. 
         5

 30% clover hay + 50% CFM + 10% TDS + 10% TOP.  
         6

 30% clover hay + 30% CFM+ 20% TDS + 20% TOP.  

 
Chemical Feed analysis 

Chemical composition (DM, OM, CP, CF, EE and NFE) of feeds was 
determined according to the procedure of A.O.A.C. (1990). Neutral detergent 
fiber (NDF), acid detergent fiber (ADF) and acid detergent lignin (ADL) were 
analyzed using the procedure of Van Soest et al. (1991). Hemi-cellulose (HC) 
and cellulose (C) were calculated by difference, where HC= NDF – ADF, and 
C = ADF - ADL.  
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Blood sampling criteria 
Blood samples (collected via jugular vein puncture, using a clinical 

needle) were taken at the end of digestibility trials at times 0, 1, 2, and 4 
hours post feeding from the jugular vein of each animal. Blood samples were 
allowed to clot and sera were separated by centrifugation at 3000 rpm for 20 
min. Sera were frozen at −20

◦
C until assayed for serum components. Blood 

sample of lambs were collected from the jugular vein biweekly directly after 
parturition until waning.   
Serum biochemical analysis 

Blood serum was analyzed to determine the following parameters: 
total protein (TP), albumin as described by Doumas et al. (1971). Globulin 
concentration was calculated by difference. Glucose and total lipids (TL) were 
determined according to Trinder, 1969, and Roeschlau et al., (1974), 
respectively. The serum electrolytes in terms of, Sodium (Na), potassium (K), 
and Calcium (Ca) concentrations were analyzed by using colorimetric Kits 
(Spectrum, Egypt) according to Tietz, (1976). 
Wool characteristics  

 At the end of trail, wool samples from 10 cm
2
 patch of mid-side 

position were taken from each animal as close as possible to the skin surface 
using fine scissors.   
Chemical and Physical wool analysis 

Chemical composition (DM, CP, and sulfur) of wool samples was 
determined according to the procedure of A.O.A.C. (1990). Ten staples were 
taken randomly from each wool sample to measure staple length to the 
nearest 0.5 cm using a ruler till the dense part of the staple (Chapman, 1960) 
. Five hundred fibers from each sample were used to calculate the average 
fiber diameter and its standard deviation as well as medullated fiber 
percentage using optical fiber diameter image analyzer (LEICAQ 500 MC) 
with lens 4/0.12.    
Statistical analyses 

The results of raw data were statistically analyzed were conducted 
using SAS (1998) software program. One way ANOVA of GLM procedure of 
SAS was used in each experiment. Differences in means among groups were 
compared by Duncan's Multiple Range Test (Duncan, 1955).   
 

RESULTS AND DISCUSSION 
 

Chemical composition of the experimental rations  
Date seeds and olive pulp treated with 12% lime for 4 weeks were 

incorporated as a mixture (1:1) in growing lambs rations to replace 20 and 
40% of CFM. The chemical composition of feed ingredients and experimental 
rations are presented in Table (1). The CP content in concentrate feed 
mixture (CFM) was the highest compared with other treated date seeds 
(TDS) or treated olive pulp (TOP) being 14.08, 6.85 and 8.50%, respectively. 
On the other hand, crude fiber content of TOP was the highest value 
compared with CFM and TDS being 28.31, 12.91 and 12.31, respectively.  
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Nitrogen free extract content was the highest in TDS (72.42%). As in 
Table (1), the TOP had the highest values of ADF and ADL contents (47.76% 
and 20.23%, respectively).  

The most of chemical composition of rations formulated with TDS 
and TOP (20 or 40%) was nearly similar to the control one (C) except CP and 
EE which increased with increasing replacement level. Average of CP% were 
13.82, 12.54 and 11.25 and those of EE% were 4.57, 4.01 and 3.16 for C, T1 
and T2 rations, respectively. However, ash, CF, ADF a experimental mixture 
being (94.91 and 94.21%), (12.92 and 12.03%), (4.01 and 3.45%) and (60.58 
and 60.29%), respectively for T1nd ADL were increased by increasing the 
level of replacement. The percentage values of C, T1 and T2 for these 
components were respectively 7.19, 7.39 and 7.60  for ash, 16.36, 17.40 and 
19.23 for CF; 29.13, 32.42  and 35.70 for ADF and 9.17, 10.02 and 10.87  for 
ADL. 

Chemical composition demonstrated that replacement with TOP and 
TDS resulted in reducing the feeding value of ration these results were in 
agreement with finding of Khattab (2000) and Hassan and Irhaif (2009) but 
contrast with those of Chaudhry (2000). However, still these rations introduce 
to the animals large portion of these requirements with cheaper materials.        
Live body weight changes and feed conversion  

Data in Table (2) showed that, no significant differences were found 
between lambs fed control ration and those fed T1 regarding final weight (kg), 
total gain (kg) and average daily gain being (45.20 and 45.40 g/d), (17.60 and 
16.40 g/d) and (176 and 164), respectively. While feeding lambs on T2 ration 
significantly (P<0.05) decreased final weight, total gain and average daily 
gain by (10.77, 26.14 and 26.14%), respectively compared with those fed 
control ration. These results agree with those found by Sooud et al. (1989). 
 

Table (2): Effect of experimental rations on Barki lambs performance 

Items 
Experimental rations 

±SE 
C T1 T2 

Feed intake (as fed), g/h/d:    

Clover hay 461 438 399 ----- 

Concentrate feed mixture 1077 731 400 ----- 

Treated by-products* ------ 292 532 ----- 

Total 1538 1461 1331 ----- 

Nutrient intake (as DM), g/h/d:    

DM 1383 1316 1201 ----- 

TDN 1046 937 804 ----- 

DCP 141 119 99 ----- 

Body weight:     

Initial weight, kg 27.60 29.00 27.33 1.45 

Final weight, kg 45.20
a
 45.40

a
 40.33

b
 1.78 

Total gain, kg 17.60
a
 16.40

a
 13.00

b
 0.70 

Average daily gain, g/d 176
a
 164

a
 130

b
 7.01 

Feed conversion:     

kg DM /kg gain 7.86 8.02 9.24 ----- 

TDN; kg/kg gain 5.94 5.71 6.18 ----- 

DCP; g/kg gain 801 726 762 ----- 

*Mixture of alkali treated date seeds and olive pulp (1:1) and replaced CFM by 20% in T1 
and 40% in T2.  

a,b,c values in the same raw with different superscripts are significantly different (P<0.05). 
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The decrease in average daily gain might be due to the reduction in 
dry matter intake with increasing the substitution level as in Table (2). These 
results are in agreement with the findings of Mioč et al. (2007). Feed 
conversion expressed as DM kg/ kg gain, TDN kg/ kg gain and DCP gm/ kg 
gain are shown in Table (2). Results indicated that, the best feed conversion 
were recorded for the control group followed by T1 group and then T2 group. 
It could be concluded that replacement level of 40% resulted in reducing 
feeding quality.  

The present results were within the range reported by Youssif et al., 
(2001), Abou El-Nasr and El-Kerdawy (2003) and Al-Ani and Farhan (2009). 
Increasing the inclusion level of olive pulp (10% to 20%) in ration resulted in 
reduce live body weight, average daily gain and feed conversion in sheep 
(Hathout et al., 1977 and Eraso et al., 1978, El-Shorafa and Faqih, 1982 and 
Moustafa,  2003).  
Blood biochemical metabolites 

Some serum metabolites of Barki lambs fed the experimental rations 
are presented in Table (3).  
 
Table (3): Blood metabolites of Barki lambs fed on experimental diets  

Within row, means having different small letters are different significantly. 
 Within column, means having different capital letters are different significantly. 
 * = (P<0.05).   

Items Sampling time (h) 
Experimental rations 

± SE 
C T1 T2 

Glucose,  mg/dl 

0 73.06
Ba

 75.27
Ba

 75.51
Ba

 

2.62 
1 82.36

Ba
 82.55

ABa
 71.67

Ba
 

2 83.69
Ba

 79.61
ABa

 71.55
Ba

 

4 101.02
Aa

 87.72
Ab

 92.88
Aab

 

Total protein,     
g/dl 

0 6.66
Aa

 6.99
ABa

 6.68
Ba

 

0.22 
1 7.29

Aa
 7.25

ABa
 7.60

Aa
 

2 6.98
Aa

 6.68
Ba

 6.45
Ba

 

4 7.19
Aa

 7.34
Aa

 7.23
ABa

 

Albumin, g/dl 

0 4.25
Ba

 4.23
Ba

 4.30
Aa

 

0.16 
1 4.55

ABa
 4.49

ABa
 4.62

Aa
 

2 4.86
Aa

 4.50
ABa

 4.53
Aa

 

4 4.60
ABa

 4.75
Aa

 4.63
Aa

 

Globulin, g/dl 

0 2.41
ABa

 2.76
Aa

 2.38
Ba

 

0.18 
1 2.74

Aa
 2.77

Aa
 2.98

Aa
 

2 2.12
Ba

 2.18
Ba

 1.92
Ba

 

4 2.60
ABa

 2.59
ABa

 2.60
ABa

 

A/G ratio 

0 1.79
Ba

 1.54
Ba

 1.82
Ba

 

0.17 
1 1.70

Ba
 1.62

ABa
 1.56

Ba
 

2 2.35
Aa

 2.07
Aa

 2.38
Aa

 

4 1.79
Ba

 1.85
ABa

 1.81
Ba

 

Urea, mg/dl 

0 68.43
ABa

 63.10
Aa

 68.43
ABa

 

7.22 
1 54.26

Ba
 63.69

Aa
 49.84

Ba
 

2 84.68
Aa

 71.87
Aa

 70.04
ABa

 

4 78.75
Aa

 69.90
Aa

 75.27
Aa

 

Total lipids, g/dl 

0 453.20
Aa

 431.86
Aa

 486.04
Aa

 

75.68 
1 303.77

Ab
 556.65

Aa
 341.54

Ab
 

2 382.59
Aa

 438.42
Aa

 444.99
Aa

 

4 392.32
Aa

 420.68
Aa

 448.60
Aa
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Feeding lambs on the experimental rations showed in significant 
differences in blood glucose concentration. Sampling time for all the 
experimental rations except T1 have significant (P<0.05) effect on blood 
glucose concentrations. Where, 4hrs recorded the highest value for both 
control and T2 (101.02 and 92.88 mg/dl, respectively), while the lowest 
values recorded at zero-time (73.06 mg/dl) for control and 2hrs for T2 (71.55 
mg/dl). High blood glucose content after 4hrs resulting from all diets could be 
due to high content of energy and iso-energitic diets used. Average blood 
glucose values for the animals had formulate rations were somewhat lower 
than control one except at zero and 1 hr of sampling time and this in contrast 
with finding of Bhattacharya and Waner (1968). However glucose showed the 
lowest level in lambs of group T2 at 1 &2hrs after feeding, but restored a 
reasonable level at 4 hrs after feeding. This ration with 40% replacement was 
found to contain the largest percentage of CF, ADF and ADL, but the lowest 
value of EE. It might indicate that the ration of T2 group needed more energy 
for digestion and absorption which in turn consumed more glucose. After 2-3 
hours of feeding digested materials began to produce glucose again.      

The experimental rations have in significant effect on blood serum 
total protein concentration. However, sampling time showed significant 
(P<0.05) effect only for lambs fed on ration T2. It can be noticed that, blood 
total protein concentration for these lamb was high at 1hr (7.60 g/dl) but low 
values recorded at 2hr after feeding (6.45 g/dl).  These results agree with 
findings by EI-Sayed (1994). 

The experimental rations have insignificant effect on blood urea 
concentration. However, sampling time has significant effect only for control 
ration, where the lowest value recorded at 1hr after feeding (49.84 mg/dl) in 
T2 and the highest value recorded at 2hrs after feeding (84.68 mg/dl) in 
control group. The present results of serum urea values for the different 
experimental treatments are within the normal values for sheep and in 
agreement with those obtained by El-Ashry et al. (1997). 

As show in Table (3) total lipids levels in blood serum of the studied 
animals were not differed significantly among the studied groups neither at 0 
hr nor at 4 hr post feeding. Total lipids were within the normal concentrations 
which are in agreement with the findings of Potter et al. (1993). On the other 
hand sheep fed T1 ratio had higher (P≤ 0.05) total lipids level than sheep fed 
T2 ration or the traditional ration (C) at 1 hr after feeding. This might be du to 
positive associative effects when different forage sources were fed in 
combination, which usually not occurs when one forage supplies a nutrient. 
This result was consistent with those reported by Potter et al. (1993) and 
Matsuura (2001) who found that saponins from different sources causing 
lower serum cholesterol levels in a variety of animals as several dietary 
saponins was found to have a hypocholesterolaemic action (Francis et al, 
2002). Also, it causes a delaying of the intestinal absorption of dietary fat by 
inhibiting pancreatic lipase activity (Han et al., 2000). On the other hand, 
tannins play a considerable role in lipids digestibility by complexing with fatty 
acids (Romero et al., 2000) causing a decrease in cholesterol absorption and 
increase in fat excretion (Bravo et al., 1993). 
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Blood electrolytes concentration 
Some serum electrolytes concentrations of Barki lambs fed the 

experimental rations are presented in Table (4). Sodium levels in blood 
serum of the studied animals were not differed significantly among the 
studied groups all time post feeding. Sodium was within the normal 
concentrations which were in agreement with the findings of El Shaer et al. 
(2005).  

Blood potassium and calcium concentrations were within the normal 
levels, which are in agreement with the findings of Eid (1998) on sheep. 
Sheep in group T2 had lower (P≤ 0.05) Ca level than groups at 0 hr (4.84). 
On the other hand, sheep of group T2 had higher (P≤ 0.05) Ca level than 
other groups at 4 hr post feeding. 

  Generally, these hypocalcemia in T2 could be attributed to the 
presence of high levels of condensed tannins in date seeds and olive pulp 
(agro-industrial by-products) because tannins can disturb the absorption of 
minerals by chelation of them within the gastrointestinal tract of the animal 
(Cowieson et al., 2004) and / or increase the endogenous losses of the 
minerals such as Ca (Mansoori and Acamovic, 1997).  There were no 
adverse effect on biochemical metabolites and blood electrolytes; this 
indicated that animals were in a good health as result of inclusion of organic 
wastes supplemented by date seeds and olive pulp (agro-industrial by-
products) in sheep fattening diets under desert condition.   

 
Table (4): Least square means ± SE of blood electrolytes Barki lambs 

fed on experimental diets  

Within row, times having different small letters are differing significantly. 
 Within column, treatments having different capital letters are differing significantly. 
* = (P<0.05).   

 
3. Wool characteristics:  

Resultes in Table (5) showed that lambs of C group had significant 
(P<0.05) higher values of stable strength and point of break than lambs of 
groups T1 and T2 were (21.54, 19.94, 18.74 N/Ktex) and (45.42, 34.41, 

Items Sampling time (h) 
Experimental rations 

± SE 
C T1 T2 

Na (nmol/l) 

0 186.52
Aa

 189.86
Aa

 144.64
Aa

 

19.97 
1 173.48

Aa
 182.32

Aa
 183.48

Aa
 

2 166.09
Aa

 165.94
Aa

 147.39
Aa

 

4 157.70
Aa

 147.53
Aa

 158.84
Aa

 

K (nmol/l) 

0 9.69
Aa

 9.90
Aa

 11.09
Aa

 

1.20 
1 7.10

Aa
 8.09

Aa
 7.36

Ba
 

2 6.50
Aa

 8.23
Aa

 9.25
ABa

 

4 8.60
Aa

 10.07
Aa

 8.91
ABa

 

Na/K ratio 

0 19.10
Aa

 19.06
Aa

 14.08
Ba

 

3.60 
1 24.51

Aa
 22.50

Aa
 25.03

Aa
 

2 27.44
Aa

 23.72
Aab

 16.07
ABb

 

4 18.46
Aa

 14.85
Aa

 17.97
ABa

 

Ca (nmol/l) 

0 6.45
Aab

 8.15
Aa

 4.84
Ab

 

0.91 
1 6.36

Aa
 6.14

Aa
 6.34

Aa
 

2 6.75
Aa

 6.18
Aa

 6.25
Aa

 

4 7.09
Aa

 6.35
Aa

 7.17
Aa
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33.16%), respectively. In addition, lambs of group C had higher; but 
insignificant fiber diameter. These result may be due to staple strength might 
be attributed to the treatments (T1 and T2) and related with increase in fiber 
diameter. These findings agree with previous studies by Thompson (1998) 
and Thompson and Hynd (2009) who found that an increase of 1 µm in 
minimum fiber diameter was associated with an increase in staple strength of 
about (5 N/ktex). There is significant correlation between the point of break 
and fiber diameter. Supplying a high protein diet after a period of weight loss 
increased wool growth and fibre diameter. This changed the position of break 
along the staple and increased the fibre diameter at the point of break from 
13.0 to 13.9 mu m without affecting staple strength (Schlink et al., 1998) .The 
lower value breaking point, the better it can be used more efficiently in the 
wool industry.  

There were insignificant differences between experimental groups in 
the other wool characteristics (fiber diameter, staple length, staple elongation, 
and type percentage of medulla, medullated fibers and percentage non-
medullated fibers (Table, 5). Present findings might be due to there was 
insignificant difference between groups in sulfur content of wool. Previous 
results refer to that there is insignificant effect for experimental rations on the 
most wool characteristics.  
 
Table (5): Least squares means ± SE content of sulfur and some wool 

characteristics in experimental groups 

Items 
Experimental rations 

± SE 
C T1 T2 

Sulfur of wool, mg 5.31
a
 5.87

a
 5.23

a
 0.34 

CP% 68.21
b
 66.90

b
 72.04

a
 1.08 

Fiber diameter, µm 27.25
a
 25.36

a
 24.57

a
 1.30 

Staple length, cm 7.34
a
 6.97

a
 6.31

a
 0.82 

Staple Strength, N/Ktex 21.54
a
 19.94

ab
 18.74

b
 4.21 

Staple elongation, % 18.58
a
 17.45

a
 18.21

a
 2.75 

Point of staple break, % 45.42
a
 34.41

b
 33.16

b
 4.75 

Kemp, % 3.13
a
 3.56

a
 2.92

a
 1.54 

Continues, % 0.85
a
 1.08

a
 1.08

a
 0.51 

Interrupted, % 0.38
a
 0.27

a
 0.42

a
 0.19 

Fine, % 3.56
a
 3.47

a
 2.83

a
 0.84 

Medullated fibers, % 8.11
a
 7.95

a
 8.31

a
 1.12 

Non-medullated fibers, % 91.91
a
 92.25

a
 91.79

a
 5.54 

Values with different superscripts within the same row are different significantly (p<0.05). 

 
In conclusion, no adverse effect on biochemical metabolites and 

blood electrolytes, this indicated that animals were in a good health as result 
of inclusion of organic wastes supplemented by date seeds and olive pulp 
(agro-industrial by-products) in sheep fattening diets under desert condition. 
Adding to positive associative effects when different forage sources were fed 
in combination, which usually occurs when one forage supplies a nutrient. In 
addition 20 or 40% of CFM could be replaced by a mixture of lime treated 
date seeds and olive pulp (1:1) in Barki lambs rations with slight improve for 
some wool characteristics and without adverse effect on some blood 
parameters.    



Younis, F.  E. et al. 

 262 

REFERENCES 
 

Abd EI-Gawad, A.M.; Allam, S.M.; Abd EI-Malik, W.H. and EI-Sayed, I.M. 
(1995). Using date seed or brewers grain in sheep rations. J. Agric. 
Sci. Mansoura Univ., 20(5): 2057-2068. 

Abd El Shaffy, O.H. (1991). Effect of using food industries wastes in rations 
on the productive performance of lactating animals. Ph. D. Thesis, 
Fac. Agric. Cairo Univ., Egypt. 

Abou El-Nasr, H.M. and El-Kerdawy, D.M.A. (2003). Effects of complete 
replacement of the common feed mixture by agro-industrial by-
products on performance of growing lambs under desert conditions of 
Egypt. Egyptian J. Nutr. And  Feeds., 26: 803-810. 

Aguilera, J.F.; Garcia, M.A. and Molina E. (1992). The performance of ewes 
offered concentrates containing olive by-products in late pregnancy 
and lactation. J. Anim. Prod., 55 (2): 219-226. 

Al-Ani, A.N. and Farhan, S.M.A. (2009). The effect of various sources of 
nitrogen with date stones in fattening diets of Awassi lambs. Egyptian 
J. Anim. Feeds., and Nutrition., (Special Issue). Proceeding of the 12th 
Scientific Conference of Animal Nutrition. 20-23 October, 2009, 12(3): 
285-289. 

A.O.A.C. (1990). Association of Official Analytical Chemists: Official Methods 
of Analysis (15

th
 Ed) Washington, D. C., U.S.A. 

Bhattacharya, A.N. and Warner, R.G. (1968). Voluntary feed intake of 
pelleted diets for cattle, sheep and rabbits as affected by different 
alkali supplements. J. Anim. Sci., 27:1418-1425. 

Bravo, L., Manas, E. and Calixto, F.S. (1993). Dietary non extractable 
condensed tannins as indigestible compound: Effect on fecal weight 
and protein and fat excretion. J. Sci. Food Agric., 63: 63-68. 

Chapman, W. H. (1960). Measurements of wool samples. C.S.I.R.O., 
Technical Paper No. 3. 

Chaudhry. A.S. (2000). Rumen degradation in sacco in sheep of wheat straw 
treated with calcium oxide, sodium hydroxide and sodium hydroxide 
plus hydrogen peroxide. Anim.Feed Sci. Technol., 83: 313-323. 

Cowieson, A. J.; Acamovic, T. and Bedford, M. R. (2004). The effects of 
phytase and phytic acid on loss of endogenous amino acids and 
minerals from broiler chickens. British Poultry Sci., 45: 101 – 10.  

Dumas, B. T., Watson, W. A. and Biggs, H. (1971). Albumins standard and 
measurement of serum albumin with bromocresol green. Cli. Chem. 
Acta, 31: 87-92. 

Duncan, D. B. (1955). Mutiple range and multiple F-test Biometris.11: 1-42. 
Eid, E.Y.A. (1998). Effect of organic wastes utilization in ruminants feeding on 

animal performance under desert conditions. M.Sc. Thesis, Fac. 
Agric., Zagazig Univ., Egypt. 

El-Ashry, M.A., A.M. Kholif, H.M. El-Sayed, M.E.S. Youssef, I.A. Gommaa 
and T.A.A. Deraz, 1997. Effect of mechanical vs. mechano-chemical 
or mechano-biochemical treatments of crop residues on their use in 
ruminant rations: Digestibility, nitrogen balance and some blood and 
rumen liquor parameters of sheep. Egyptian J. Nutrition and Feeds, 1: 
(Special Issue): 173-186. 



J. Animal and Poultry Prod., Mansoura Univ., Vol.3 (6), june, 2012 

 263 

EI-Sayed, H.M. (1994). Nutritive value evaluation of some crops, vegetable 
and fruit residues M.Sc. Thesis, Fac. Agric., Cairo Univ.,Egypt. 

El Shaer, H.M., Ali, F.T., Nadia, Y.S., Morcos, S., Emam, S.S., Essawy, A.M., 
(2005). Seasonal changes of some halophytic shrubs and the effect of 
processing treatments on their utilization by sheep under desert 
conditions of Egypt. Egyptian J. Nutr. Feeds 8, 417–431. 

EI-Shorafa, W.M. and Faqih, A.M. (1982). Performance and carcass 
characteristics of Awassi male lambs fed dried poultry litter and 
sodium hydroxide treated olive pulp. Sym. on the Utilization of Non -
conventional Feedstuffs in Animal Feeding. Amman,20-24, November, 
1982. 

Eraso, E.; Goracia, J.L. and Millan, T. (1978). Effect of adding olive pulp to 
the ration for growing lambs. I. Quantitative characteristics of carcass. 
J. Nutrition and Review., 48:53-82. 

Francis, G.; Kerem, Z.; Makkar H. P. S. and Klaus Becker. (2002). The 
biological action of saponins in animal systems: a review. British 
Journal of Nutrition, 88, 587–605. 

Han, L.K.; Xu B.J, Kimura Y, Zheng ,Y.N. and Okuda, H. (2000). Platycodi 
radix affects lipid metabolism in mice with high fat dietinduced obesity. 
Journal of Nutrition 130, 2760–2764.  

Hassan, A.A. and Irhaif, S.H. (2009). Physical and some chemical treatments 
and date palm syrup (DIPS) supplement effect on chemical 
composition and in vitro digestibility for barley straw. Egyptian J. Anim. 
Feeds., 12(3): 535-552 (Special Issue), Proceeding of the 12th 
Scientific Conference of Animal Nutrition. 20-23 October, 2009. 

Hathout, M.K.; Soliman, I.M.; AI-Belaazi, A. and Atrallah, S.M. (1977). Use of 
sheep concentrate mixtures containing olive pulp for fattening of 
lambs. Agric. Res. Rev., 55: 97-108. 

Kandil, H.M. (1997). Feed utilization and growth performance of sheep fed 
varying proportions of Medicago sativa and sorghum vulgar in Sinai. J. 
Agric. Sci. Mansoura Univ., 22 (11): 3645-3651. 

Khamis, H.S. (1988). Nutritional studies on some agricultural by-products and 
some natural pasture plants in arid and semi-arid areas using sheep 
and goats. Ph.D. Thesis, Fac. Agric., Cairo Univ., Egypt. 

Khamis, H.S., El-Shaer, H.M., Farid, M.F.A, Shalaby, A.S. and Salem O.A. 
(1989). Utilization of date seeds and olive pulp as supplementary feed 
for lactating ewes in Sinai. Proceeding of the third Egyptian British 
Conference on Animal, Fish and Poultry Production. Alexandria 7-10 
October, Alex., Egypt.103-109p.   

Khattab, I.A. (2000). Nitrogen metabolism in ruminant nutrition. Effect of 
feeding some rangeland desert plants on productivity for growing 
sheep and goats in North Western Coastal zone. M.Sc. Thesis, Fac. 
Agric., Alex. Univ., Egypt. 

Mansoori, B. and Acamovic, T. (1997). The excretion of minerals from 
broilers fed tannic acid with and without gelatin. Proc. Spring Meeting 
of the world poultry Science Association. Pp. 25 – 26 .  

Matsuura, M. (2001): Saponins in garlic as modifiers of the risk of 
cardiovascular disease. Journal of Nutrition 131, s1000S–1005S.  



Younis, F.  E. et al. 

 264 

Mioč, B.; Pavić, V.; Vnučec, I.; Prpić, Z.; Kostelić, A. and Sušić, V. (2007). 
Effect of olive cake on daily gain, carcass characteristics and chemical 
composition of lamb meat. Czech J. Anim. Sci., 52 (2): 31-36. 

Morgan, D.E. and Trinder, H. (1980). The composition and nutrition value of 
some tropical and subtropical by-products. British Society of Animal 
Production. 3:85-91. 

Moustafa, M.R.M. (2003). Utilization of olive cake in fattening rations of 
Rahmani lambs. Egyptian J. Nutr. and Feeds., 6 (Special Issue): 811-
820. 

Nefzaoui, A. (1983). Etude de l’utilisation des sous-produits de l’olivier en 
alimentation animate en Tunisia. Anim. Prod. And Health Division. 
FAO, Rome. Cited from Sansoucy, R. 1987. Olive by-products for 
animal feed. Review. FAO Animal Production and Health, FAO, 
Rome.43p. 

Potter, S. M., Jimenez-Flores, R., Pollack, J.,  Lone T. A. and Berber-
Jemenez, M. D. (1993). Protein saponin interaction and its influence 
on blood lipids. J. Agric. Food Chem. 41: 1287 – 1291.  

Razzaque, M.A. and El-Sheikh Omar, F. (1982). Olive oil cake in the rations 
of growing heifers. Libyan J. Agric., 10:25-30. 

Roeschlau, P., Bernt, E. and Gurbe, W. J. (1974). Clin. Chem. Clin. Biochem. 
12:403. 

Romero, M. J.; J. Madrid; F. Hernandez and J. J. Ceron (2000). Digestibility 
and Voluntary Intake of Vine Leaves (Vitis vinifera L.) by sheep, Small 
Rumin. Res. 38: (2) 191-195.  

Salem, O. M.; Hanafy, M. A.; Abd EI-Moty, I.; Amal, El-Mole and Rakha, G. 
M. (1989). Effect of using agro-industrial by-products on sheep 
performance. 3

rd
 Egyptian-British Conference on Animal, Fish and 

Poultry Production, AIex. 7-10 October, 1989, 81-89 P. 
Sansoucy, R. (1987). Olive by-products for animal feed. Review. FAO Animal 

Production and Health, FAO, Rome. 43p. 
SAS. (1998). User’s Guide, Statistical Analysis System, Ver. 5, SAS Institute, 

Cary, North Carolina, USA. 
Schlink,  A. C.,  Mata., G., Lewis, R. M. (1998). Consequences of differing 

wool growth rates on staple strength of Merino wethers with divergent 
staple strengths. Wool technology and Sheep 
Breeding. Volume: 46, Issue: 3, Publisher: WRONZ, Pages: 271-285. 

Sooud, A. 0., Abou EI-Nasr, H.M.; Gihad, E.A. and Gallad, T.T. (1989). 
Fattening male lambs on the by-products mixture silage as a feed for 
lactating cattles and buffaloes. Alex. J. Agric. Res., 30(1):71-83. 

Tietz, N. W. (1976). Blood gases and electrolytes. In: Fundamentals of 
clinical chemistry, N. W. Tietz, editor, Saunders, Philadelphia, 176, pp 
903, 908. 

Trinder, P., (1969). Determination of Glucose in Blood Using Glucose 
Oxidase with an Alternative Oxygen Acceptor, Ann. Clin. Biochem 6, 
24-25.    

Thompson, A. N. (1998). Intrinsic strength of wool fibers. Ph. D thesis, 
Adelaide University, Australia.  

 
 



J. Animal and Poultry Prod., Mansoura Univ., Vol.3 (6), june, 2012 

 265 

Thompson, A. N. and Hynd, P. (2009).  Stress-strain properties of individual 
Merino wool fibres are minor contributors to variations in staple 
strength induced by genetic selection and nutritional manipulation 
Animal Production Science 49(8) 668–674. 

Van Soest, P. J.; Robertson, J. B. and Lewis, B. A. (1991). Methods for 
dietary fiber, neutral detergent fibre and nonstarch polysaccharides in 
relation to animal nutrition. J. Dairy Sci., 74: 3583-3597. 

Youssef, K. M., Fayed, AFaf. M and Khamis, H. S. (2001). Productive and 
reproductive performance of ewes and does fed non-conventional 
diets based on olive pulp in Sinai. Egyptian J. Nutr. and Feeds., 591-
604. 

 

 افةتأثير نواتج التصنيع الزراعى العرضية على أداء الأغنام تحت الظروف شبه الج
 وائل احمد رمضانو خالد زين العابدين كيوان  -فوزى العيسوى  يونس

 مركز بحوث الصحراء -شعبة الإنتاج الحيوانى والدواجن
 

 53 عنةد الكيوةوأجريت هذه الدراسة بمحطة بحوث مريوط التابعة لمركز بحوث الصحراء والواقعةة 
تج العرضةةية لوتصةةنيز الزراعةةا لنةةو  الةةبو  تةةيرير التمذيةةة عوةةا النةةوا مةةد جنةةوا اكسةةكندرية بمةةرة معر ةةة 

ولفتةةرات تحضةةيع مةتوفةةة رةة   د% 4ل وكسةةا الزيتةةوعد بعةةد معاموتلةةا بمحوةةود هيدروكسةةيد الكالسةةيو  بتركيةةز
مةةع العوةة   د%42 - 02لاسةةتةدا  مةوةةوط مةةع نةةو  الةةبو  وكسةةا الزيتةةوع المعةةامويع سةةاب ا ل حةة د بنسةةبة 

دراسة تيرير هةذه الع قةع عوةا أداء اامنةا  الناميةة ت  بروتيع والطاقة والمركز وتكويع عوي تيع متساويتيع  ي ال
ومكونات الد  وبعة العناصر المعدنيةة الكبةر  وصةفات المطةاء  ةا المجموعةات المعاموةة م ارنةة بالمجموعةة 

 الكنترود.
مةع أظلرت النتاقج بيع المعاموة بليدروكسيد الكالسيو  أدت إلا انةفاة  ي محتو  كسا الزيتةوع 

أقةد نسةبة أليةا  م ارنةة ببةاقا المعةام ت التجريبيةة والكنتةرود  حيةث  د%20ل االيا  الةا ، وح  ت المعاموة
كمةةا أظلةةرت النتةةاقج بةةيع أ ضةةد معامةةد تحويةةد لومةةذاء سةةجد  ةةا مجموعةةة الم ارنةةة يويلةةا  د%.02.72لكانةةت 

وما سةجد  ةا الحمة ع الممةذاى عوةا عوي ة  المعاموة ااولا ر  الرانية. كما أظلرت النتاقج أع أعوا معدد نمةو ية
ج /يةو د 274ج /يةو د دوع  ةرع معنةو  مةز المجموعةة الممةذاى عوةا عوي ةة المعاموةة ااولةا ل227الكنتةرود ل

ج /يةو د. والةذ  كةاع انعكةاس لنسةبة البةروتيع 252بينما كاع ااقد  ا المجموعة الممذاى عوا المعاموة الرانيةة ل
 %د لنفس المجموعات عوا الترتيا.22.03 -20.34 -25.30جريبية حيث كاع لالةا  للذه المعام ت الت

المعاموتيع أي اةت   معنوي عةع مجموعةة الم ارنةة  ةي تركيةز مكونةات  يعمجموعت ا الظلر يل  
كةذل  كةاع تركيةز بعةة العناصةر  ةا الةد   الد  لالجووكوز، البروتيع الكوي، الالبيوميع، الجووبيةوليع، اليوريةاد.

سةةتواها الطبيعةةا وتتفةةاوت  يمةةا بينلةةا  ةةا وقةةت سةةحا العينةةة  ةةا بعةةة ااحيةةاع وةاصةةة  ةةا عنصةةر  ةةا م
 د2.54 -22.24صفر مع التمذية وأعوةا قيمةة بعةد سةاعة مةع التمذيةة ل عندالبوتاسيو  حيث كاع أعوا تركيز 

   .معنوية نسبة الصوديو  إلا البوتاسيو  اتجاه معاكس لما سبع وكانت هذه الاةت  ات ظلرتما أبين
مةوفةةات اكسةةتفادى مةةع نسةةتةوم مةةع هةةذه الدراسةةة انةة  تحةةت الظةةرو  البيقةةة الصةةحراوية يمكةةع 

بليدروكسةيد  كيماويةا وذلة  بعةد معاموتلمةا  ةا ع قةع اامنةا    دنو  البو  وكسةا الزيتةوعلالتصنيز الزراعي 
إنلةةا لا تةةعرر عوةةا مكونةةات الةةد   حيةةث يمكةةع أع تسةةاعد  ةةا ت ويةةد الفجةةوى المذاقيةةة وةاصةةة%د 20الكالسةةيو  ل

 .نسبيا وةاصة  ا ن طة ال طز الجس  والعناصر الكبر  وتحسع مع بعة صفات مطاء

 
 قام بتحكيم البحث
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