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ABSTRACT 

 
Twenty nine Finland X Rhmani (1/2F.* 1/2R.) male lambs were selected from 

Sakha Farm. The lambs had average live body weight of 13.9±SE Kg and 70.9±SE 
days old. The animals were divided into four unequal  groups (8 animals for groups 1, 
2, 3 and 5 animals for group 4). After an adaptation period, the lambs were fed the 
experimental diets, differing in concentrate / forage ratio. Lambs of  group 2 were fed 
on 100% concentrated feed mixture(CFM), lambs   of group 3 were fed 85% 
concentrate feed mixture + 15% forage   while, animals of both groups 1 and 4  were 
fed 70% concentrate feed mixture and 30% forage as the common and control 
feeding system. All groups received their experimental diets for 68 days after the 
adaptation period. Three lambs from each of groups 1, 2 and 3 were slaughtered at 
an average live body weight of 27 Kg. No animals were slaughtered from group 4 
since they are similar to those of group 1. The remaining 5 animals from groups 1, 2 
and 3 continued to receive the same experimental diets while those of group 4 were 
switched to receive 100% CFM, until all animals in all treatments reached slaughter 
weight of about (45kg). 

Live body weight (LBW) and feed intake were recorded and feed conversion 
values were calculated during the two stages. 
Results revealed that average daily gain attained by lambs continuously fed 100% 
concentrate diet was 272 g, being 216 g in stage 1 and 297 g/h in stage 2.  However, 
lambs started feeding on 100% concentrate diet after  being fed the control diet, 
accomplished better growth rate  (324 g/h/d) during stage 2 while was similar to the 
control one during stage 1 ((187 g/h/d). Lambs fed 85% concentrate (T3) did not show 
difference than the control. Lambs of both groups fed 100% concentrates either during 
the whole period or only during the second period reached marketing weight (45 Kg) 
earlier than the other two treatments by about one month.  

Feed intake as a percentage of body weight in the first, second and whole 
stages were calculated and found to range from 3.5 to 3.8 % for lambs. being 
relatively less than those recommended in NRC (1985) for lambs of daily growth rate 
from 222 to 324g/h/d.  

Measured as kg DM/Kg gain, feed conversion (FC)for the comparative trials 
showed better rate in stage one compared to stage 2 of fattening. In both stages the 
best FC was attained by T2 which received 100% concentrate diet being, 4.32 and 
6.29 kg DM/ Kg BW during stages 1 and 2 of fattening, respectively. The next two 
parts of this series of experiments will deal with the effects on fermentation in the 
rumen, anatomy of the digestive system and the histology of the rumen to better 
interpret the findings before recommending the optimal system of feeding high 
concentrates. 
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INTRODUCTION 

 
The influence of concentrate/ roughage ratio on the efficiency of feed 

utilization of agricultural products still needs more information before 
involvement of the agricultural by-product in intensive sheep feeding system 
to run efficiently (Wu, 1997). Previous studies revealed that supplementation 
of high fiber diets with easily digestible carbohydrate and protein can increase 
the nutrient digestibility (Madrid et al., 1997; Swanson et al., 2000; Deng et 
al., 2000; Yang et al., 2000 and Liu et al., 2005). But for diets with high 
concentrate ratio, supplementation with more concentrate may decrease the 
digestibility of nutrients (Flachowsky and Schneider, 1992 and Castrillo et al., 
1995). Therefore, there may be an optimal concentrate supplementation level 
for a given kind of roughage, which allows the animal to use the nutrients in 
the roughage most efficiently (Liu et al., 2005). 

In Egypt, fattening process depends on indoor feeding rather than 
grazing. This is due to that grazing or cultivated areas, permissible to 
animals, is not enough   to cover even the maintenance requirements of 
livestock population which renders possibility to increase livestock population 
rather unfeasible process, (Shehata, 1997). 

Several studies had cleared the beneficial effects on growth 
performance of growing sheep by increasing concentrate portion in the diets 
(Shehata, 1997 and Haddad,. 2005). Serafy (1990) highlighted the potential 
of using full concentrate ration for fattening small ruminants.However, when 
lambs were fed diets varying in roughage to concentrate ratios (50:50, 65:35 
and 80:20), the rumen pH was lower (P<0.01) and digestibility of fiber 
fractions was lower in high rather than low concentrate fed lambs (Santra and 
Karim 2002).   

The present series of experiments targeted to highlight the mode of 
rumen development and function while feeding concentrated rations and the 
role of absorption of digesta. These answers could help to develop and 
improve the fattening system based on the new information attained.  
This first part will deal with the influence of different feeding systems of 
concentrate on lamb performance.  
 

MATERIALS AND METHODS 
 

The present study was carried out at the Animal Production 
Research Farm, Sakha, Animal Production Research Institute, Agricultural 
Research Center, Ministry of Agricultural. The analysis of samples were 
conducted at the Animal Production Department, Faculty of Agriculture, 
Mansuora University. The study lasted from January  to June 2005 for the 
field study. 
Animals: 

Thirty two Finland X Rhmani (1/2F.* 1/2R.) male lambs were taken 
from Sakha Farm. The lambs had an average live body weight of 13.9±SE Kg 
and 70.9 ±SE days old. Three lambs were chosen at random and 
slaughtered. The remaining 29 lambs were divided into four unequal, groups 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Santra+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Karim+SA%22%5BAuthor%5D
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(8 animals for groups 1, 2, 3 and 5 animals for group 4. The lambs were 
adapted to the experimental diets for two weeks, where they were fed the 
maintenance allowances form each dietary treatment during this adaptation 
period. 
 After the adaptation period, the lambs were fed experimental diets, 
differing in concentrate / forage ratio in a completely randomized design. 
Lambs of  group 2 were fed on 100% concentrated feed mixture (8 animals), 
lambs   of group 3 were fed 85% concentrate feed mixture + 15% forage  (8 
animals) while, animals of both group 1 (8 animals) and group 4 (5 animals) 
were fed 70% concentrate feed mixture and 30% forage as the common and 
control feeding system. All groups received their experimental diets for 68 
days after the adaptation periods. Three lambs from each of groups 1, 2 and 
3 were slaughtered at an average live body weight of 27 kg (after about 70 
days from the start of feeding the experimental diets). No animals were 
slaughtered from group 4 since they are similar to those of group 1. The 
remaining 5 animals from groups 1, 2 and 3 continued to receive the same 
experimental diets while those of group 4 (5 animals) were switched to 
receive 100% CFM, until all animals in all treatments reached slaughter 
weight of about (45kg), so the animals were weighed more frequently. Three 
animals were then slaughtered from each group. The slaughtered lambs were 
used to study the anatomy of the alimentary canal and histology of the rumen 
which will be presented in the next papers of this series of research. 
Animals were kept under veterinary care and weighed at almost biweekly 
intervals while feed intake was weekly recorded. 
Tested diets: 

Since the study aimed to test the effect of different dietary concentrate 
(soybean meal and yellow maize grains) to forage (green berseem) ratios on 
growth performance, concentrates were offered ad lib. and consumed 
amounts were recorded weekly and berseem amounts were accordingly 
adjusted on DM basis. The mean DM intake represented on average 3.8 % of 
body weight as shown in Table (1).  

Accordingly, the offered feed to the different tested groups could be 
summarized in the Table(1). 
 
Table (1): Feed intake and forage / concentrate ratio for different 

groups.  

Items 
Green 

Forage1 
Consumed 

concentrate2 
Forage / Conc. 

ratio 

Group-1 1.2 2.7 30:70 
Group-2 0.0 3.8 0:100 
Group-3 0.6 3.23 15:85 
Group-4    
       1st stage 1.2 2.7 30:70 
       2nd stage  0.0 3.8 0:100 

1- estimated as kg DM/BW, % 
2- estimated by measuring residual feeds and as kg Con/BW, % 
3- estimated by measuring residual feeds and as kg DM/BW, % 
4- estimated by measuring residual feeds and as kg DM and Con/BW, % 
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Chemical analysis:  
The ingredients used to formulate the experimental rations were 

chemically analyzed for DM, crude protein, crude fiber, ether extract and ash 
according to the AOAC (1995) and then nitrogen free extract and organic 
matter were calculated. The composition of the consumed experimental 
rations were predicted. The ingredients and formulation of the experimental 
rations are shown in Table (2). 
 

Table (2): Ingredients and formulation of the experimental rations (%).  
Ingredient Experimental ration 

 T1 T2 T3 T4 

    1st  stage 2nd stage 

Soybean meal 19 21 20 19 21 
Yellow maize 48 76 62 48 76 
Berseem  30 - 15 30 - 
Agrivate* 0.5 0.5 0.5 0.5 0.5 
Sodium chloride 1 1 1 1 1 
Limestone 1.5 1.5 1.5 1.5 1.5 
 Total 100 100 100 100 100 

*Agrivate contains per 3kg Vit. A 1000000 IU; Vit. D3 200000 IU; Vit.E,10000mg; Vit. 
B1,1000mg; Vit. B2 5000mg; B6, 1500mg; Vit. B12, 10mg; Biotin,50mg; Colin chloride, 
250000mg; Pentothenic, 10000mg; Niacin,30000mg; Folic acid, 1000mg; Manganese, 
60000mg; Zink,50000mg; Iron, 3000mg; Copper, 4000mg; Iodine, 300mg; Selenium, 
100mg and, Cobalt, 100mg. 

 
Statistical analysis: 
Dta were statistically analyzed using SAS (1999) program. Data of lambs 
performance during each stage were analyzed by one-way analysis of 
variance to test the effect of the different tested diets. The model was:  

Yij = µ + Tri+ Eij 
where, 
Yij = Observation in treatment i  
 µ = Overall mean 
Tri = Effect of treatment i (i = 1,...,4) 
Eij = The experimental error. 

 

RESULTS AND DISCUSSION 
 

The chemical composition of feed ingredients and the experimental 
rations are presented in Table 3. 

The chemical composition of yellow maize and berseem are within 
the normal ranges reported by Abo-Raya (1967) and MALR (1997). 
 The crude protein contents were nearly similar in all treatments, but 
treatment 2 (100% concentrate) had the least CP level, while treatment 1 
(control) had the highest level.  
 The EE content was higher in treatment 2 (100% concentrate) than 
control treatment and T3. As a result of the high content of concentrate in T2. 
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 The crude fiber was lower in treatment 2 by about 37% than the 
control treatment. Ash percent and gross energy (GE, MJ/Kg DM) were lower 
in treatment 2 compared with control diet and T 3 (Table 3). 
 The calculated chemical composition of experimental rations (Table 
3) almost indicates the similarity of the four tested rations in nutrients among 
all chemical composition. 
 
Table (3): Chemical composition of different ingredients of the ration 

and the calculated composition of the experimental rations.  

Item DM% 
Chemical composition of DM (%) 

 
G.E* 

MJ/Kg DM 

  OM CP EE CF NFE Ash  

Ingredient: 
SBM 91.92 92.98 49.8 2.55 8.02 24.53 7.02 1.670 
Maize 88.94 90.10 8.38 1.95 2.37 66.34 9.9 1.090 
Berseem  89.77 86.57 14.7 1.66 31.02 31.28 13.43 1.361 

Experimental ration: 
T1 89.392 89.12 14.57 4.69 12.57 47.38 10.88 1.316 
T2 89.23 90.21 14.51 5.99 4.66 54.28 9.79 1.296 
T3 89.311 89.66 14.54 5.344 8.62 50.83 10.34 1.306 
* Gross energy (GE) calculated according to MAFF(1975) using the following equation: 
                    GE, MJ/Kg DM=0.0226CP+0.0192EE+0.0192CF+0.0117 NFE. 
T1=70% Conc.+30% Forage. 
T2=100% Conc.. 
T3=85%Conc.+15% Forage. 

 
Lambs Performance:  

The analysis of variance of the results of lambs performance are 
presented in Table 4. 
 
Table (4): Analysis of variance of live body weight, average daily gain 

and feed conversion as affected by dietary treatment. 

 Live body 
weight (d.f.=3) 

Average  
daily gain (d.f.=3) 

Feed conversion 
(d.f.=3) 

 MS F. Value MS F. Value MS F. Value 

1st  stage 24.48 5.8** 62.3 5.32* 31.4 27.44 *** 
2nd stage 15.69 27.1*** 21.1 19.5*** 22.6 17.12** 
Whole stage 19.45 24.6*** 17.9 33.1*** 27.16 16.35*** 

 
Changes in live body weight: 

Live body weight (LBW) of the experimental lambs at different stages 
of the experiment are presented in Table 5 and are graphically illustratedin 
Figures 1 and 2. 

Although all lambs had nearly similar initial weight in the first stage, 
yet the final weight was significantly (P<0.05) heaver for lambs fed 100% 
concentrate diet compared with the other treatments (Table 5).  
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Table (5): Live body weight (kg) of growing lambs in first and second 
stage of   fattening. 

Body weight (kg) T1 T2 T3 T4 

1st Stage:     
No of animals 8 8 8 5 
                   Initial 14.88 a 15.43 a 14.75 a 15.10 a 
                      14 days 17.50 a 17.79 a 16.63 a 16.80 a 
                      27 days 20.81 b 21.57 a 20.63 a 20.00 b 
                      40 days 21.81 b 23.71 a 22.06 a 22.30 a 
                      54 days 25.25 a 26.79 a 23.56 a 25.50 a 
                      68 days 27.56 b 30.14 a 27.25 b 27.80 b 

2nd Stage:     
No. of Animals 5 5 5 5 
                   Initial 29.19 b 32.86 a 28.19 b 30.20 a 
                      14 days 32.30 b 35.88 a 30.00 b 33.40 a 
                      28 days 34.80 b 40.00 a 34.60 b 39.00 a 
                      42 days 37.40 b 45.33 a 38.20 b 43.80 a 

                      52 days 40.10 a - 39.38 a - 
                      62 days 42.90a - 42.38 a - 

          70 days 44.7 a - 44.00a - 

Days to reach marketing weight 138 110 138 110 
a and b: Means having different superscripts within the same row for each stage are 

significantly different at P<0.05. 
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Fig. (1): Live body weight of growing lambs in the first stage of 

fattening. 
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Fig. (2): Live body weight of growing lambs in the second stage of 

fattening. 
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During the second stage, lambs transferred to 100% concentrate diet 
after being fed on control diet (T4) and those continuously fed 100 % 
concentrate diet (T2) gained more weight compared with lambs of the other 
treatments (T1 and T3) (Table 6) 

During the two stages, lambs fed 100% concentrate diet gained the 
highest LBW as compared with those fed 85% or 75% concentrate diets. The 
lambs fed the control diet (T1) followed by 100% concentrate were similar to 
those continuously fed concentrates. The lambs of both treatments T2 and T4 
reached marketing weight (45 Kg) earlier than the other two treatments by 
about one month.  

Average daily gain of growing lambs during the two stages of 
fattening as affected by dietary treatments are presented in Table (6) and  
Figures (3 and 4). 

The average daily gain attained by lambs fed 100% concentrate diet 
during the two stages was 272 g, being 216 g in stage 1 and 297 g in stage 2.  
However, lambs switched to 100% concentrate diet in stage 2 after being fed 
the control diet in stage 1 (T4), accomplished better growth rate  (324 g/h/d) 
during stage 2 while was similar to the control one during stage 1(187 g/h/d). 
Lambs fed 85% concentrate (T3) did not show difference from the control 
lambs. 

Generally,  rate of growth increased for all groups by advancing  age of 
lambs where growth rates were higher during the second stage compared 
with the first stage. Meanwhile, lambs fed 70% concentrate diets showed the 
lowest ADG. 
 
Table (6) Average daily gain (g/day) of lambs at the two stages of 

fattening. 

 T1 T2 T3 T4 

First stage 187 b 216 a 184 b 187 b 
Second stage 222 b 297 a 226 b 324 a 
Whole stage 216 b 272 a 212 b 261 a 
a and b Means having different superscripts within the same row are significantly 

different at P<0.05. 
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Fig. (3): Average daily gain (g /day) of lambs at different stage of 

fattening. 
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Fig. (4): Effect of different treatments on average daily gain (kg /day) of 

lambs at different stage of fattening. 
 

These results are in agreement with, McClure et al., (1995) who 
compared growth rate characteristics of forage and concentrate fed lambs 
and demonstrated that lambs grazing ryegrass gained approximately 140g/d, 
whereas those fed concentrate gained approximately 280 g/d.  

Shehata, (1997) reported that, local lambs feed 100% concentrate 
dietproved to have a pronounced potential of fast growth which averaged 225 
g/h/d. Greater potential could be recognized through the wide range of means 
(145 to 379 g/h/d) among the flocks fattened with this system.  

Marino, et al., (2006) studied the effect of forage to concentrate ratios 
of 60:40 vs. 70:30 on growth of twenty organically farmed Podolian young 
bulls. The animals on high concentrate (HC) (60:40) had higher(P < 0.05). 
weight gain than those on low concentrate (LC) (70:30)  
 
4- Feed intake: 

Concentrate and forage feed intake by lambs from the experimental 
lambs in different stages of fattening are presented in Table (7). 

Feed intake as a percentage of body weight in the first stage, second 
stage and whole stages was calculated and was found to range from 3.5 to 
3.8 % of LBW lambs. These figures are relatively less than those 
recommended in NRC (1985) for lambs of daily growth rate from 222 to 324 
g/h/d, being 4.0 to 4.3% of body weight. This means that ad lib feeding did 
not encourage lambs to consume more feed when the ration consisted of 
100% concentrate in the second stage but it resulted in relative reduction in 
feed intake. The present results are in agreement with Shehata (1997) who 
found that feed intake as percentage of body weight ranged between 3.5 to 
4.1% % of body weight for Egyptian lambs. One of the advantages of feeding 
on full concentrate ration is that it allows to start fattening at an early age up 
to marketing weight. Although it was recorded that lambs of T4 which were 
fed on 70:30 conc.: forage up to 27 Kg body weight and then shifted to 100% 
conc. tended to consume less concentrate at the beginning of the second 
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stage, yet they rapidly consumed more concentrate ration even more than 
those fed full concentrate ration at an early age (Table 7). 

Early feeding on full concentrate ration utilizes that rumen being 
undeveloped which allow fast adaptation of lambs on the diet. Starting at 
older age need more time to minimize activity of the functioning rumen to 
avoid problems of increased acidity (Shehata 1997).  
 
Table (7): Average daily feed intake by lambs during the two stages of 

fattening (g as fed/day). 
  First stage Second stage Whole stage 

T1    
    Forage 262 456 366 

   Concentrate 590 1027 825 
   Total 852 1483 1191 

T2    
   Forage -- -- -- 

   Concentrate 912 1314 1073 
   Total 912 1314 1073 

T3    
   Forage 146 238 195 

   Concentrate 711 1207 978 
   Total 857 1445 1173 

T4    

   Forage 197 -- 236 
   Concentrate 648 1450 969 

   Total 845 1450 1205 

 
Feed Conversion : 

Feed conversion (FC) of lambs as kg DM/kg gain as affected by dietary 
treatments at different stages of fattening is shown in Table (8) and Figure 
(5).   

Feed conversion for the different systems showed better rate in stage 
one compared to stage 2 of fattening. In both stages, the best FC was 
attained by T2 which received 100% concentrate diet being, 4.32 and 6.29 kg 
DM/ Kg BW during stage 1 and 2 of fattening, respectively.  

Feed conversion of lambs fed 100% concentrate in the second stage of 
fattening (T4) averaged 6.456 kg DM/ kg BW compared to 5.217 kg DM/ kg 
BW in the first stage of fattening. Meanwhile, this treatment showed better   
DMI/BW in the whole stage of fattening. 

Lambs fed 85% concentrate diet or 70% concentrate diets during the 
whole stage showed that FC values were 5.04 kg DM/ kg BW and 5.25 kg 
DM/ kg BW during the first stage of fattening, respectively and 7.30& 7.55 kg 
DM/ kg BW in the second stage of fattening (Table 8) without significant 
differences within each stage. These results are in agreement with, Shehata, 
(1997) who reported that the feed conversion averaged 4.2 kg DM per kg live 
body gain for 60 trials. A wide range of variation was noticed, being from 2.9 
to 6.2 kg DM/kg body weight gain. Feed conversion for the comparative trials 
average 7.5 kg/kg BW with a narrow range from 7.4 to 7.6 kg DM/kg 
BW.Allso Abou-Basha, (1980) reported that feed conversion improved from 
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8.7 to 6.9 to 5.6 by increasing concentrate ration in the ration from 20 to 40 to 
80%, respectively. However, he reported growth rates of only 110, 145 and 
178 g/d., respectively. 

Measured as kg DM/Kg gain, feed conversion (FC)for the comparative 
trials showed better rate in stage one compared to stage 2 of fattening. In 
both stages the best FC was attained by T2 which received 100% 
concentrate diet being, 4.32 and 6.29 kg DM/ Kg BW during stages 1 and 2 of 
fattening, respectively. The next two parts of this series of experiments will 
deal with the effects on fermentation in the rumen, anatomy of the digestive 
system and the histology of the rumen to better interpret the findings before 
recommending the optimal system of feeding high concentrates.  
 
Table (8): Feed conversion (Kg DMI/kg BWG) of growing lambs in the 

different stages of fattening.    

Item Stage of fattening 

DMI First stage  Second stage  Whole stage 

T1 5.25 a 7.55 a 6.67 a 

T2 4.32 b 6.29 b 5.64 b 

T3 5.04 a 7.30 a 6.52 a 

T4 5.22 a 6.46 b 5.07 b 
a and b: Means having different superscripts within the same row for each calcification 

are significantly different at P<0.05. 
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Fig. (5): Feed conversion (Kg DMI/kg BWG) of growing lambs in the 

different stage of fattening. 
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   :                              الحمالن النامية على عالئق مركزة      تغذية 
  .      الحمالن    نمو     داء  أ          تأثير على   ال  -   1

  2    سبع        السيد       فاطمه   و   2       شحاته               الدين إبراهيم      عصام   ،   1    محرز     زكى     أحمد 
  0     نصورة         جامعه الم  - ة           كليه الزراع  -            نتاج الحيوان إ    قسم     - 1
  ة   راع         وزارة الز  -   ة                   مركز البحوث الزراعي  - ي            نتاج الحيوان إل           معهد بحوث ا    -   2

 
  –     واني          نتداج الحيد إل            لمعهدد بحدوث ا   ة           بسخا التابع   ي            نتاج الحيوان إل      بحوث ا   ة   محط   ي ف   ة                أجريت هذه الدراس

   و       لد  يونيد إ                                     جامعه المنصدور  خد ا الرتدر  مدن  ينداير     ة                            وذلك بالتعاون مع كليه الزراع   ة                   مركز البحوث الزراعي
    م .      5002

   سد                      علد  ع قدت تحتدول علد  ن   ة         ير التغذيد ث أ تد   ة    معرفد   ة        هو محاولد   ة               جراء هذه الدراس إ              وكان الهدف من 
   ي لدد إ                                                    % علددف مركددز علدد  أداء الحمدد ن حديثدده الرطددام وذلددك للوصددوا    000   ي لدد إ                مددن المركددزات تصددا    ة     مختلردد

                                                              ن يتبع ويوص  به كنظام للتسمين بناء عل  معلومات حديثه ومتطور . أ               افضا نظام يمكن 
                               ام حددديثو وكددان متوسددط وزن    ( فطدد ي     فنلنددد   5 / 0 * ي     رحمددان   5 / 0    حمددا     25       ة          هددذه الدراسدد   ي        أسددتخدم فدد

    0               ، ذبح منها ث ثة     يوم      9031                 كجم ومتوسط العمر       0231      لحم ن  ا
  : ي      كالتال         موعات  مج               حم  عل  أربعة    51      ووزع    
  0     حم ن(   8                   أخضر كماد  خشنة         % برسيم  20          % مركزات +  20                       كنتروا وتم تغذيتها عل    - 0
  0     حم ن( 8          % مركزات         000- 5
  .     حم ن(   8      ضر        برسيم أخ  %   02        مركزات +   %  82  - 2
  م   كجد    59              عندد وزن حدوالي                     منتصدف فتدر  التسدمين   ي        مركزات ف   %   000   ل   إ                          مجموعه كونتروا ثم االنتقاا   - 4

              كجددم إلجددراء بعدد      59              عنددد وزن حددوالي    2  و    5  و    0                   حيوانددات مددن مجموعددات    2       تددم ذبددح  0       حمدد ن(   2  
  0    راسة                                                                        الدراسات التشريحية للقنا  الهضمية والتي ستنشر في الجزء الثاني من هذه الد

  : ة                          وقد تم اخذ القياسات التالي
      يوميددا    ي           كوا والمتبقدد أ         وحسددا  المدد   ة      اليوميدد                       سددبوع مددع حسددا  الزيدداد أ                         تسددجيا وزن الحيددوان مددر  كددا 

  . ي                               للوقوف عل  كراءه التحويا الغذاق
   : ي                               هم النتائج المتحصل عليها كالتال أ      وكانت 

   ة    جموعد               معددالت النمدو للم   ي    وظ فد        تحسدن ملحد   ي لد إ   ة                     مراحا التسمين المختلر   ي                       أدت المعام ت الغذاقية ف
   ي                           % مركدزات و الكدونتروا وذلدك فد  82   ة        بالمعامل   ة                 % مركزات بالمقارن   000                   عل  ع قت تحتوي عل            المغذا

     يدومو  /  جم   519                                    عل  التوالي( بينمدا كاندت معددالت النمدو            حم نمو/يوم      089  و      502 و   595       ولي   أل              فتر  التسمين ا
                   علد  عليقده كدونتروا   ة                 مركدزات بعدد التغذيد   %   000   ة               جم /يدوم للمجموعد     254           % مركزات و    000   ة       للمجموع

   ة    جموعد             % مركدزات والم  82    علد            المغدذا   ة                                    و بينما لم يكدن هنداك فدروي بدين المجموعد ة                    مرحله التسمين الثاني   ي ف
           الكونتروا.

         % مددن وزن    238  :      232    بددين            يتددراوم مددا   ي                         مددن الغددذاء بعددد حسددا  المتبقدد   ي         كوا اليددوم أ            كددان معدددا المدد
  . ة           ول  والثاني أل   ن ا      التسمي   ي    فترت   ي         الحيوان ف
   ي     مرحلتدد   ي          % مركددزات فدد   000    علدد            المغددذا   ة                               ن كردداءه التحويددا الغددذاقي للمجموعدد أ              ظهددرت النتدداق  أ

   ة   غذيد              مركدزات بعدد الت   %   000    علد                                   جافه / كجم نمو. الحم ن المغدذا           كجم ماد      2351  و       4325             التسمين كانت 
   2   235                  علدد  عليقدده كددونتروا          لمغددذا              بينمددا الحمدد ن ا              جافدده/كجم نمددو           كجددم مدداد       23509                  علدد  عليقدده كددونتروا 

  %   82    علدد                                علدد  التددوالي. الحمدد ن المغددذا   ة       والثانيدد   ي  ولدد أل               مرحلدده التسددمين ا   ي         كجددم نمددو فدد     932          كجم/كجددم و 
    نمدو             جافده / كجدم           كجدم مداد      9322                جافده /كجدم نمدو و            كجم ماد      2304                           كانت كراءه التحويا الغذاقي    و        مركزات

          لتوالي.       عل  ا   ة           ولي والثاني أل         التسمين ا   ي     مرحلت   ي ف
    بعدد                                  % مركزات باسدتمرار بعدد الرطدام أو     000                                                وبالرغم من أن النتاق  قد أوضحت تروي التغذية عل  

           كجدم( مبكدرا     42                                                      كجدم حيدث أن حمد ن هداتين المجمدوعتين وصد  إلد  وزن التسدويت      59               الوصوا إلد  وزن 
          علد  ع قدت                     ة تدأثير نظدم التغذيدة    دراسد                                         شهر وبمعدا استراد  أع  من الغذاء ، إال أن    ي             م األخرل بحوال ظ      عن الن

     بحداث                                                                                          مركز  عل  التخمر في الكرش وتركي  القنا  الهضمية والصرات التشريحية للكدرش والتدي ستتضدمنها األ
            0          م الغذاقية ظ                                                                      التالية من هذه السلسلة من الضرور  بمكان قبا الحكم النهاقي علي أفضا الن


