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ABSTRACT 
This work was divided into two sections (first section illustrated the nutritional evaluation of 

sugar beet pulp (SBP) as a source of agro-industrials by-products that incorporated in ration 
formulation of sheep. On the other hand, the second section illustrated the evaluation of economic 
returns for using this unconventional source of feedstuffs in sheep rations formulation. The present 
results obtained showed that SBP can be used as a good unconventional source of protein and energy, 
in addition to, it can be considered as alternative feedstuffs for most ingredients that used in sheep 
rations but was noticed significantly (P<0.05) decreasing on their performance. Also, when inclusion 
SBP in sheep rations, the feeding cost occurred decreasing in their total cost of production, 
consequently it can be considered that sugar beet pulp a cheap source of unconventional feedstuffs 
can be used economically in sheep ration formulations. From the result obtained and under the same 
conditions available during carried out of this work it could be revealed that incorporation sugar beet 
pulp, reduced the feeding cost of sheep.    
 
Keywords: Agro-industrials by-products, sugar beet pulp, sheep, performance, economic returns. 

 
Introduction 

One of the crucial aims in livestock feeding is to promote the use of local feeds and by products 
in order to decrease feeding costs (Lanza et al., 2001).  
The goal of feeding concentrate feed mixture to livestock is to achieve maximum growth rates, better 
feed to-gain conversion and best carcass characteristics, leading to optimum profit opportunities 
(Bodas et al., 2007). 

Agricultural by-products have a high nutritive potential, and when properly utilized can 
contribute to better and cheaper feeding of livestock (Israilides et al., 1979).  
The root of the beet contains 75% water, about 20%  sugar and 5% pulp (the exact sugar contents can 
vary between 12 and 21% of sugar, depending on the cultivar and growing conditions) as noted by 
(Agriculture Economic and Statistics Institute, 2009).   

The pulp, insoluble in water and mainly composed of cellulose, hemicellulose, lignin, and pectin, 
is used in animal feed. The by-products of the sugar beet crop, such as pulp and molasses, add another 
10% to the value of the harvest (Food and Agriculture Organization, 2009).  
Worldwide sugar beet production indicates that the world harvested 271.6 million metric tons of sugar 
beets in 2011. The world's largest producer was Russia, with a 47.6 million metric ton harvest. The 
average yield of sugar beet crops worldwide was 58.2 tons per hectare. The most productive sugar 
beet farms in the world, in 2010, were in Chile, with a nationwide average yield of 87.3 tons per 
hectare (Food and Agriculture Organization 2011).  

In Egypt the annual amount of sugar beet pulp that produced as a by-product of sugar beet 
industry as about 161 491 ton (Agricultural Statistic, 2003; El-Badawi et al., 2003; Abedo, 2006; El-
Badawi and El-Kady, 2006).  
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Also, in Egypt, there is a shortage of available fed for ruminant. So that a growing attention is 
being focused on the use of crop by-products such as sugar beet by-products. Using of these by-
products will decrease the fed cost as well as limitation the environmental pollution (Ali et al., 2019).  
In 2017 a large area was (about 545000 feddans) cultivated with sugar beet in Egypt, which produced 
about 650000 tons of dried sugar beet pulp as a by-product of' sugar beet manufacture. It also 
produced about 6.8 million tons of fresh sugar beet tops (FSBT) as an agricultural by-product 
(AGESI, 2017). 

Sugar beet pulp may be used as a partial or whole replacement of energy sources in mixed rations 
of ruminants (Mohamed, 2005; Mahmoud and El-Bordeny, 2016). Also, dried sugar beet tops (DSBT) 
was used as good roughage in feeding ruminants with appreciable reduction in feeding cost without 
any health troubles (Bendary et al., 1996; Mohi El-Din, 1998; Eweedah et al., 2001; Ali and El-Saidy, 
2003). 

Sugar beet pulp (SBP) is the solid vegetable matter that remains after sugar extracted from sliced 
sugar beets; it comprises 6% of the weight of beet root (Kjaergaard, 1984).  
Dried beet pulp is a carbohydrate rich by-product usually used as a partial source of energy in the 
rations of livestock (Castle et al., 1966).  

The protein content of sugar beet pulp is considered low compared with the requirements of most 
ruminants and monogastric animals which are even higher (Israilides et al., 1994).  
Sugar beet pulp is of a high fiber content and deficient in fat, phosphorus, carotene and certain B-
vitamins which have been reported as a reason for even lower availability of the nutrient in SBP 
(Morrison, 1959).  

Sugar beet pulp exhibited a relatively low functional specific gravity and a higher capacity to 
hold water more than other non-forage fiber sources (Mohamed et al., 2000). Reducing of particle 
size of SBP by grinding or pelleting resulted in an increased rate of passage of particulate matter from 
the rumen, a decrease in the digestibility of organic matter (OM) and an increase in voluntary intake 
(Clark and Armentano, 1997). 

Sugar beet pulp containing in average 9% crude protein (CP), 0.5% ether extract (EE), 6% 
sucrose, 4% soluble ash, 3% insoluble ash, suggesting that the variations in chemical composition of 
beet pulp arise because of international and regional effects such as seed varieties, soil condition, 
fertilizer usage and harvesting date (Broughton et al., 1995).  

Sugar beet pulp is especially rich in polysaccharides, mainly pectic substances (15-25 %). Beet 
pectins differ from other pectins (apple or citrus) by their high rhamnose contents, by the presence of 
acetyl groups linked to the D-galacturonic acid and by the presence of ferulic acid (0.5-1.0 %), one of 
the major phenolic acids of plant cell wall (Baciu and Jordening, 2004). 
Including SBP in diets of both ewes and lambs has nutritional and economic benefits and that it is a 
safer and potentially more effective feed than rolled barley (Crawshaw, 1992). Similar conclusion was 
also mentioned by El-Badawy et al., (2003); El-Badawy and El-Kady, (2006) on growing Egyptian 
sheep.  

So this work was carried out to investigate the possibility of using sugar beet pulp as agro-
industrial by-products in sheep feeding and their economic returns that can be occurred.  
 
Materials and methods 

This work was carried out in co-operation work among Animal Production Department and 
Agricultural Economic Department, National, Research Centre, 33 El-Bohouth Street, P.O: 12622, 
Dokki, Giza, Egypt. 

The present work aimed to investigate the impact of incorporation sugar beet pulp (SBP) as a 
untraditional feed source resulted throughout the processing industrials of sugar beet in sheep rations 
formulation.  
 
 Animals and feeds 

Total number of ten male Barki sheep with average weight 36.000 ± 1.120 Kg, were divided into 
to two equal groups each of five animals. Daily amounts of experimental tested rations were adjusted 
every 2 weeks according to body weight changes. Rations were offered twice daily in two equal 
portions at 800 and 1400 hours, while feed residues were daily collected, sun dried and weekly 
weighed. 
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The two tested rations were formulated to cover the nutrient requirements of sheep according to 
NRC (1985) and animals were fed in group feeding.    
Fresh water was freely available at all times in plastic containers. Individual body weight change was 
weekly recorded before the morning meal. 

Animals were kept under the same managerial conditions and were individually weighed and 
feed consumption was recorded weekly during the experimental period that lasted to 120 days.   
 
Analytical procedures 

Chemical analysis of includes moisture, ash, crude protein (CP), crude fiber (CF) and ether 
extract (EE) contents were determined according to AOAC (2005) methods. Crude protein 
determination involved the use of routine Kjeldhal nitrogen assay (N×6.25).  Meanwhile, nitrogen-
free extract (NFE) or carbohydrate content was determined by the difference using the following 
equation: 

NFE content = 100 – [Moisture + CP + CF + EE + ash]. 
On the other hand, cell wall constituents including neutral detergent fiber (NDF), acid detergent 

fiber (ADF) and acid detergent lignin (ADL) of CH and SBP were determined according to Goering 
and Van Soest (1970) and Van Soest et al. (1991). However, hemicellulose and cellulose contents 
were calculated by difference as follows:  Hemicellulose = NDF – ADF meanwhile, cellulose = ADF 
- ADL.  
 
Calculations 
Gross energy (Kcal/ Kg DM) was calculated according to Blaxter (1968) where, each g crude 
protein= 5.65 Kcal; g ether extract (fat) = 9.40 Kcal and g (crude fiber and carbohydrate) = 4.15 Kcal.  
Digestible energy (Kcal/ kg DM) was calculated according to NRC (1977) where, Digestible energy 
(DE) = gross energy x 0.76. 
Metabolizabe energy (Kcal/ kg DM) was calculated according to NRC (1977) where, Metabolizable 
energy (ME) = digestible energy x 0.82. 
Net energy (Kcal/ kg DM) was calculated according to NRC (1977) as Follows: Net energy (NE) = 
metabolizable energy x 0.56.  
Total digestible nutrients (%) was calculated according to NRC (1977) where, Total digestible 
nutrients % = Digestible energy / 44.3.  
Digestible crude protein (%) was calculated according to NRC (1977) where, Digestible crude 
protein (%) = 0.85 X1 – 2.5. Where X1= Crude Protein% on DM basis. 
 
Statistical analysis 

Data collected was subjected to statistical analysis T-Test using SPSS (2008). Duncan’s Multiple 
Range Test Duncan (1955) was used to separate means when the dietary treatment effect was 
significant according to the following model:  
Yij = μ + Ti + eij         Where: Yij = observation.    μ = overall mean.  
Ti = effect of experimental diets for i = 1-2, 1 = (R1 contained 35% yellow corn (YC) in basal diet; 2= 
(R2 contained 86% of sugar beet pulp (SBP)  
eij = the experimental error. 
 
Results 
  First section 

 
The nutritional evaluation  
Chemical composition of tested ingredients  

As cleared in Table (1) when made a comparison among sugar beet pulp and yellow corn in 
noticed that sugar beet pulp superior in their contents of crude fiber, ash, neutral detergent fiber, acid 
detergent fiber, acid detergent lignin, hemicellulose and cellulose comparing to yellow corn. 
Meanwhile, yellow corn contained higher values of organic matter, ether extract, nitrogen-free 
extract; gross energy, digestible energy, metabolizable energy, and net energy than sugar beet pulp. 
But, values of rude protein and digestible crude protein of yellow corn and sugar beet pulp were in the 
same trend approximately.  
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Table 1: Chemical analysis of different ingredient used in rations formulation. 

Item 

Tested materials 
Sugar beet pulp 

 (SBP) 
Yellow  
Corn 
 (YC) 

Clover  
hay 

(CH) 

Soybean 
meal 

(SBM) 

Wheat 
bran 
(WB) 

Moisture 9.42  8.44 9.52 7.27 9.21 
Chemical analysis on DM basis   
Organic matter (OM)          
Crude protein (CP) 
Crude fiber (CF)        
Ether extract (EE)        
Nitrogen-free extract (NFE) 
Ash  

93.78 
9.22 

18.22 
0.88 

65.46 
6.22 

98.68 
9.25 
2.42 
2.85 

84.16 
1.32 

88.12 
15.21 
25.88 
1.37 

45.66 
11.88 

93.07 
44.00 
4.75 
0.73 

43.59 
6.93 

90.46 
13.91 
9.62 
2.46 
64.47 
9.54 

Cell wall constituents    
Neutral detergent fiber (NDF)                   
Acid detergent fiber (ADF)          
Acid detergent lignin (ADL)      
Hemicellulose1 
Cellulose2 

49.14 
28.32 
3.14 

20.82 
25.18 

36.16 
21.85 
2.44 

14.31 
19.41 

27.38 
20.15 
6.14 
7.23 

14.01 

36.11 
27.25 
5.93 
8.86 

21.32 

45.12 
32.16 
4.02 
12.96 
28.14 

Nutritive values kcal/ kg DM feed  
Gross energy (GE) 
Digestible energy (DE) 
Metabolizable energy (ME) 
Net energy (NE) 
Total digestible nutrients (TDN) 
Digestible crude protein (DCP) 

4076 
3098 
2540 
1422 
69.93 
5.34 

4384 
3332 
2732 
1530 
75.21 
 5.36 

3957 
3007 
2466 
1381 
67.88 
10.43 

4561 
3466 
2842 
1592 
78.24 
34.90 

4092 
3110 
2550 
1428 
70.20 
9.32 

1Hemicellulose = NDF – ADF                  
2Cellulose = ADF – ADL 

 
Composition of different tested experimental rations  

Data presented in Table (2) cleared that the two tested experimental rations were iso caloric and 
iso nitrogenous. Protein contents was ranged from 14.05 to 14.23%, meanwhile, growth energy 
content was ranged from 4224 to 4275 among the two tested rations. 
 
Table 2: Composition (kg/ton) and chemical analysis of the tested experimental rations.  
Item Tested experimental rations  

R1 R2  
Composition (kg/ton) 
Yellow corn 
Wheat bran   
Rice bran 
Sunflower meal 
Undecortecated cotton seed meal 
Sugar beet pulp 
Soybean meal 
Lime stone 
Sodium chloride 
Vitamins and mineral mixture  

350.00 
250.00 
110.00 
200.00 
50.00 

- 
- 

20.00 
15.00 
5.00 

- 
- 
- 
- 
- 

860.00 
100.00 
20.00 
15.00 
5.00  

Chemical analysis 
Moisture  8.96 8.44 
Chemical analysis on DM basis 
Organic matter (OM)          
Crude protein (CP) 
Crude fiber (CF)        
Ether extract (EE)        
Nitrogen-free extract (NFE) 
Ash  

94.06 
14.23 
14.25 
3.02 

62.56 
5.94 

94.10 
14.05 
14.11 
2.06 

63.88 
5.90 

Nutritive values kcal/ kg DM feed 
Gross energy (GE) 
Digestible energy (DE) 
Metabolizable energy (ME) 
Net energy (NE) 
Total digestible nutrients (TDN) 
Digestible crude protein (DCP) 

4275 
3249 
2664 
1492 
73.34 
9.60 

4224 
3210 
2632 
1474 
72.46 
9.44 

R1: sheep received ration not contained sugar beet pulp. 
R2: sheep received ration contained sugar beet pulp. 



Middle East J. Agric. Res., 9(1): 110-120, 2020 
EISSN: 2706-7955   ISSN: 2077-4605                                             DOI: 10.36632/mejar/2020.9.1.11  

114 

Growth performance of the experimental groups 
Growth performance of the experimental group animals is presented in Table (3). The results 

cleared that incorporation SBP in sheep ration significant (P<0.05) decreased final body weight, total 
body weight gain and average daily gain.  

Also, inclusion SBP in sheep ration insignificantly decreased (P>0.05) feed conversion ratio that 
expressed as (kg intake of DM, CP, DCP and TDN/ kg gain). In addition to, the present results 
showed that feed conversion ratio that expressed as (Mcal intake of GE, DE, ME and NE /kg gain) 
was also insignificantly decreased (P>0.05) when SBP incorporated in sheep ration.  

  
Table 3: Productive performance of the tested experimental groups.  
Item Tested experimental rations   

SEM  R1  R2 
Animal number  5 5 - 
Live weight    
Initial weight, kg 
Final weight, kg 
Total body weight gain, kg 

36.5000 
60.000a 
23.500a 

35.500 
53.000b 
17.50b 

1.12 
2.35 
0.95 

Duration period, days 120 days  
Average daily gain, kg  0.196a 0.146b 0.17 
Feed intake, g/h/day of  
Concentrate feed mixture 
Clover hay 

1.350a 
0.775a 

1.150b 
0.620b  

0.122 
0.076 

Dry matter intake (DMI) 
Crude protein intake (CPI) 
Digestible Crude protein intake (DCPI) 
Total digestible nutrient intake (TDNI) 

2.125a 
0.302a 
0.201a 
1.540a 

1.770b 
0.249b 
0.167b 
1.283b 

0.057 
0.012 
0.005 
0.033 

Feed intake Mcal/h/day of 
Gross energy intake (GEI) 
Digestible energy intake (DEI) 
Metabolizable energy intake (MEI) 
Net energy intake (NEI) 

9.084a 
6.904a 
5.661a 
3.171a 

7.476b 
5.682b 
4.659b 
2.609b 

0.025 
0.018 
0.016 
0.010 

Feed conversion (kg intake/ kg gain) of 
Dry matter (DM) 
Crude protein (CP) 
Digestible Crude protein (DCP) 
Total digestible nutrient (TDN) 

10.84 
1.54 
1.03 
7.86 

12.12 
1.71 
1.14 
8.79 

0.43 
0.04 
0.02 
0.41 

Feed conversion (Mcal intake/ kg gain) of 
Gross energy (GE) 
digestible energy (DE) 
Metabolizable energy (ME) 
Net energy (NE) 

46.35 
35.22 
28.88 
16.18 

51.21 
38.92 
31.91 
17.87 

0.07 
0.06 
0.4 
0.2 

a and b: Means in the same row having different superscripts differ significantly (P<0.05) 
SEM: standard error of the mean.  

 
The second section 
 
The economic returns of complete replacement of concentrate feed mixture (CFM) that 
classified as conventional feed for sheep by sugar beet pulp (BP)+10% soybean meal (SBM). 
    
The quantity produced and manufactured from sugar beet 

The total cultivated area of the beet crop in 2017 was about 236.7 thousand hectares, with a total 
produced and processed quantity of about 12.107 million tons and about 11.986 million tons 
respectively, The amount directed to manufacturing contributes to the production of 659.2 thousand 
tons of dry beets, which is included in the composition of the sheep's livestock, as opposed to the 
maize crop as shown in (Table 4). 
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Table 4: Quantity of dry residues of different manufactured goods of sugar beet crop.   
Item   
The cultivated area is 1,000 hectares 236.7 
Quantity produced million tons 12.107 
Total exports thousand tons - 
The total amount of million tons 12.107 
% Manufacturing 99 
Quantity manufactured million tons 11.986 
% of the waste dryer 5.5 
The quantity of the waste is 1000 tons  659.2 
% of  loss 15 
The quantity of waste per 1000 tons 1816 
The quantity of dried waste is 1000 tons  99.9 
Source:www.un.org › www.fao.org/egypt/ar/ (2017).  

 
Comparison of the cost of producing tons of maize feeding and beet dregs  

Table (5) shows that the increase in the cost of production of the ton of fodder consisting of 
yellow maize by 35% which reached about LE 3886 by about 2900 LE with an increase of about 
299.6% in compared with the cost of the ton feed of beet dregs by 86% of about 968 pounds. 
 
Table 5: Costs of production of ton.  

The cost 
of one 

ton sugar 
beet pulp  

The amount of 
components of 
the sugar beet 

pulp ration 
 (kg) 

Cost of 
one ton 

of   
control 
ration  

The amount 
of 

components 
control 

ration (Kg) 

% 
Components 

Components of the fodder 

-  - 1330 350 35 Yellow corn 
1720 860 -  - 86 Sugar beet pulp 
750 100 -  - 10 Soybean meal  

-  - 1200 200 20 Sunflower meal 
-  - 275 50 5 Undecortecated cotton seed meal 
-  - 950 250 25 Wheat bran   
-  - 110 110 11 Rice bran 
5 20 5 20 2 Lime stone  

15 15 15 15 1.5 Sodium chloride 
50 5 50 5 0.5 Vitamins and mineral mixture 

2540 1000 3935 1000  - Total  (L.E) 
Source: - www.un.org ›, Research (2017).  

 
The study of the added value of replacing dry beet dregs on the final weight of the product  

Table (6) shows that each of the beets pulp by 86% and the soybean by 10% replaced the 
components of the basic fodder as shown in Table (5). Which resulted in a decrease in both the final 
weight of the product, the cost of live product produced by about 12.31%, and about 34.35% , The 
estimated value added of feed on beet dregs and soybean meal showed that the cost of feeding to 
produce 1 kg of live weight on maize meal was about LE 26.40, while the cost of feeding the meat of 
kg meat for sheep feed sugar beet pulp and soybean gain amounted to about 17.33 pounds, a decrease 
in the cost of kg / meat amounted to about 34.35% compared to the weight loss of about 12.31% as 
shown in the table referred to previously. 

 
The possibility of providing beets residue  

Table (7) shows that the total quantity of sugar beet produced in Egypt can contribute to the 
production of about 759.1 thousand tons of dry beet, Contributes to the production of about 62.67% of 
the production of alternative feed to feed the sheep instead of the traditional diet contributes to reduce 
the quantity and value of imports of maize by 699.34 thousand tons of corn, 144.763 million dollars, a 
decrease of about 8.42% in both the quantity and value of maize imports.  

The total sheep head, which is about 5,556 million heads, needs about 1411.22 thousand tons of 
beet feed stocks to feed the sheep with a total value of about 224.032 million dollars, which 

http://www.fao.org/egypt/ar/
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contributes to reducing maize imports by 13% of the total value of maize imports. Maize , the total 
head of sheep needs about 1.878 million tons of maize meal with a total value of about 461.853 
million dollars representing about 26.8% of the total value of maize  imports for 2017 as shown in 
(Table 7). 
 
Table 6: Effect of substitution of sugar beet pulp (BP) on final product price. 

% 
Decreasing 
in the cost 
of meat kg 

The 
cost of 
meat 

kg 

Total 
cost of 
feed 

% 
Decreasing 
in weight 

The 
final 

weight 
of sheep 

(kg) 

The value 
of the 

component 
pound 

The 
quantity of 

the 
component 

(kg) 

The total 
amount 
of the 
fodder 
( kg) 

% Ingredients 

- 26.40 1583.875 - 60 449.43 118.27 337.92 35 Maize 
 

34.35 
 

17.33 
 

918.532 
 

12.31 
 

53 
436.54 218.27 253.80 86 beet dregs 
190.35 25.38 10 Soybean 

meal 
Source: www.un.org, Ministry of Agriculture and Land Reclamation data Statistical Bulletin, Research (2017). 

 
Table 7: Total amounts of dry beets available to produce the fodder. 

% of 
total 

maize 
imports 

Total value 
of the 

fodder in 
dollars  

the total 
amount 

of the fodder 
required  

(Thousand tons)  

Total number 
of sheep 

(Thousand 
heads) 

Required 
quantity / head 

in session 
)Kg(  

% 
in the 
fodder 

  

Total dry 
residue 

)Thousand 
tons(  

  
Type 

of  
fodder  

13 224.032 1411.22 5.556  218.268 86  759.1 
Sugar  

beet 
pulp 

26.8% 461.853 1.878  5.556 118.272 35 - Maize  
Source: Compiled from Table (5) and Research (2017). 

 
Expected areas of strawberry crop 

To achieve the full benefit of the residue and replace the main crop, increase the cropping area of 
beet crop (Table 8). The crop area should increase by about 440 thousand hectares to obtain about 
1411.22 thousand tons of dry beet dregs to replace the maize crop in the fodder.  
 
Table 8: Expected areas of sugar beet crop. 

sugar beet crop  
Required area (thousand hectares)  The quantity of the residue (1000 tons)  

440  1411.22 

 
Discussion 

Chemical analysis values of sugar beet pulp was near from that obtained by Iconomou et al. 
(1998) and Abedo (2006) for SBP produced in Egypt. Meanwhile, Abd El-Fattah (2013); Greg Lardy 
(2016); Khaliel et al. (2018) and Ali et al. (2019) noted that Sugar beet pulp is fibrous by-product that 
contains 14.76% crude fiber, 52.24% neutral detergent fiber (NDF), 34.63% acid detergent fiber. In 
addition to, it is contains 9.75% of CP, meanwhile total digestible nutrient in the range of 60-72%.  

Results of growth performance of the experimental groups are in agreement with those obtained 
by Bodas et al. (2007) who noted that inclusion SBP in cereal-based diets for fattening lambs has no 
positive effects on animal performance. Also, they decided that ADG was 19% lower in lambs fed 
SBP concentrate than those in the control group. Olfaz et al. (2005) observed that DM conversion of 
the control group were higher (P<0.01) than that of the 0.40 SBP and 0.60 SBP groups of growing 
male Karayaka sheep.  

Also, Rouzbehan et al. (1994) and Mandebvu and Galbraith (1999) showed that ADG and feed 
conversion ratio were negatively affected when barley was partly substituted by SBP in the 
concentrate fed to lambs.  
The reduction in ADG in lambs fed the SBP can be fairly attributed to the lower feed intake than 
those fed CFM. However, some other factors should also be considered such as type of substrates, 
high water absorptive capacity and lower phosphorous and B vitamins contents of SBP (Morrison, 
1959; Mohamed, 2005 and Bodas et al., 2007). On the other hand, El-Badawi and El-Kady (2006) 
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noted that inclusion of sugar beet pulp sprayed with urea solution 30 g/ kg of sugar beet pulp (USBP) 
at 50% of the common CFM increased average daily gain by nearly 30%. Consequently feed 
conversion in terms of kg DM or TDN per kg gain was significantly (P<0.05) better for the group fed 
50% USBP. Inclusion of untreated sugar beet pulp at the level of 50 % in Barki lamb diets negatively 
affected average daily gain and feed conversion (Okab et al., 2012).   

Also, Abedo (2006) recorded that feed conversion as kg feed/ kg gain was significantly (P<0.01) 
different between group lambs fed rations contained untreated or treated SBP. Meanwhile, Mohamed 
(2005) found that feed conversion were not significant difference for lambs fed diets contained 
biological treated SBP compared to those fed control diet. 

On the other hand  feed intake of CFM, clover hay, DM, CP, DCP, TDN, GE, DE, ME and NE 
were significantly (P<0.05) decreased when SBP inclusion in sheep ration (Table 3) these results were 
agreement with those found by Olfaz et al. (2005) who noted that dry matter intake of the control 
group were higher (P<0.01) than that of the 0.40 SBP and 0.60 SBP groups of growing male 
Karayaka sheep. Bodas et al., (2007) noted that inclusion SBP in cereal-based diets for fattening 
lambs has no positive effects on feed intake or animal performance. Also, they decided that average 
concentrate intake was 9% lower in lambs fed SBP concentrate than those in the control group. 
Meanwhile, Murray et al. (2008) recorded that total DMI was similar for all diets (17.5 g/kg live 
weight/ day) when they fed Welsh-cross pony equids on diets contained sugar beet pulp substituted at 
0, 100, 200 and 300 g/ kg DM of Lucerne silage. Furthermore, Abedo (2006) indicated that total dry 
matter intake were not significantly different among different rations. Also, Mohamed (2005) noted 
that no significant difference in feed intake among lambs that fed diets contained 0% (control), 20, 30 
and 40% biologically treated SBP. 

On the other hand Zaza (2005) noticed no significant difference in feed intake of rabbit when fed 
diets contained 10 and 15% biologically treated SBP compared with control animals. Rouzbehan et al. 
(1994) and Mandebvu and Galbraith (1999) showed that feed intake was negatively affected when 
barley was partly substituted by SBP in the concentrate fed to lambs. El-Badawi and El-Kady (2006) 
believed that the high water holding capacity of dry SBP due to the existence of pectic substances, 
methyl and carboxyl groups in its molecular structure might be the reason of its better digestion. 
Inclusion of SBP in feeding of ruminants delays rate of passage outside the rumen (El-Badawi et al., 
2003) and increased methanogenic bacterial count, Lactobacilli and Streptococci and enzymatic yield 
of polygalacturonase and pectin esterase (El-Badawi et al., 2001). In the same time, they have to pay 
attention that such high water absorptive capacity could eliminate feed intake by ruminants when SBP 
was fed as a sole ration (El- Badawi et al., 2001). In addition to, Hall et al. (1998) recorded that Sugar 
beet pulp has a relatively high content of soluble and insoluble neutral detergent fiber, but it can be 
considered an energy concentrate because both soluble and insoluble NDF are highly digestible. 

To achieve the full benefit of the residue and replace the main crop, increase the cropping area 
for sugar beet crop, the crop area should increase by about 440 thousand hectares to obtain about 
1406.988 thousand tons of dry beet dregs to replace the maize crop in the fodder. These target areas 
can be reached by working to achieve the horizontal expansion strategy targeted by the state to 
reclaim a new numbers of feddans as described by (www.fao.org/egypt/ar/, 2017); www.un.org, 
Ministry of Agriculture and Land Reclamation data Statistical Bulletin, Research, 2017 and 
www.un.org, Research, 2017). 
 
Recommendation 

From the results obtained throughout of the present work, it can be mentioned that sugar beet 
pulp (SBP) can be used as a good unconventional source of protein, also, it can be considered as 
alternative feedstuffs used safety in sheep rations formulation without occurred any adverse effect on 
their performance. Also, when inclusion SBP in sheep rations, the feeding cost will be decrease the 
total cost of production, consequently it can be considered that sugar beet pulp a cheap source 
ingredients can be used economically in sheep ration formulations. 
 
Conclusion  

From results obtained it can be mentioned that incorporation sugar beet pulp in sheep rations 
could lead to formulate cheap rations and consequently decreased the feeding cost.  
 

http://www.fao.org/egypt/ar/
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