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ABSTRACT 

 
 This study was carried out to study the effects of replacement of barley 
radicel (B.R) by 15 and 30 % from concentrate feed mixture (CFM) on digestibility of 
various nutrients using Rahmany rams and its effect on milk yield of fifteen lactating 
Demascus goats.  
 Three digestibility trials were carried out using three adult Rahmany rams 
about three years old and averaging 60 kg to evaluate the flowing rations: 

Control ration (C): 70 % concentrate feed mixture (CFM) + 30 % rice straw (RS). 
1st tested ration (T1): [55 % CFM + 30%RS + 15 % barely radicel (BR)]. 
2nd tested ration (T2): [40 % CFM + 30%RS + 30 % barely radicel (BR)]. 

Also the effect of the three experimental rations on milk yield through 16 
weeks were studied by lactating goats. 

The obtained results of the digestibility trials showed that, the CP and CF 
digestibility of ration T2 were significantly (P<0.05) higher than that of C and T1 rations 
. While no significantly differences of DM, OM, EE and NFE among the three rations 
(C, T1 and T2). 

In the feeding trials, data indicated that, the total or daily DM intake 
decreased with increasing radicel replacement (0, 15 and 30 %), yet the weekly milk 
yield was higher for rations T1 and T2 than for control one. 

Milk constituents (T.S., SNF, fat, protein, lactose and ash) of lactating 
Demascus goats fed C, T1 and T2 rations were not significant. 

Economical efficiency and return were the best for goats fed the rations 
contained radicel (T1 and T2).  
Keywords: barley radicel , Demascus goats, Milk constituents , digestibility.  

 
INTRODUCTION 

 
 The shortage of feed stuffs and the high price of concentrate feed 
mixture are considered the important problems for development of livestock 
in Egypt. 
 Therefore, it is believed that inclusion of some agriculture by-
products to replace a part of the concentrate diet for animals becomes an 
obligation. One of these by-products is the barley radicel remaining usually 
from the processing of beer. 
 In Egypt, about 6550 tons of dried barley radicel are yearly produced 
(Al-Ahram for Manufacturing and Filling Co.) this by product remains from the 
squeeze of fermented barley. It is rich in protein and energy. Ibrahim et al. 
(1999), El-Gendy et al. (1999) and Abd El-Malak et al. (2001) concluded that, 
using barley radicel for growing rabbits and poultry with different levels had a 
beneficial effects on rabbits and poultry performance. Zaki et al. (1999) 
concluded that, barley radicels could be used successfully and economically 
in rations for lactating cows as a cheaper ingredient to improve the 
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performance of animals the aim of this study was conducted to study the 
replacement of barley radicel by concentrate feed mixture. 

 

MATERIALS AND METHODS 
 
 This experiment was carried out at El-Gemmiza Experimental 
Station, Animal Production Research Institute, Agriculture Research Center, 
Egypt. The experiments were digestibility trails using nine Rahmany rams 
and the dairy feeding trials on barely radicel (BR) using fifteen Demascus 
goats. An anple amount of barley radicel was provided by Al-Ahram for 
Manufacturing and filling Co. 
Digestibility trials: 
 The digestibility trials were carried out using three adult Rahmany 
rams of about three years old weighing about 60 kg in average to evaluate 
the following experimental rations: 

Control ration (C): 70 % concentrate feed mixture (CFM) + 30 % rice 
straw (RS). 

1st tested ration (T1): [55 % CFM + 30%RS + 15 % barely radicel (BR)]. 
2nd tested ration (T2): [40 % CFM + 30%RS + 30 % barely radicel (BR)]. 

 Each digestibility trial lasted for 21 days, the first 14 days were used 
as a preliminary period along with seven days as collection period. The rams 
were put individually in metabolic cages during the experiments. The rams 
were fed twice daily at 8 a.m. and 4 p.m. and water was offered after feeding 
as desire, after feeding concentrate. 

Chemical composition of feedstuffs and the three rations which were 
used in the experiment are presented in Table 1. 

 
Dairy feeding trials : 
 Fifteen lactating Demascus dose in the 4th season of lactating, aging 
five years and average weighing 41.67 kg were divided randomly into three 
similar groups (five dose each). The experiment started after suckling and 
continued for 16 weeks. Maintenance and production requirements of 
lactating goats were calculated according to NRC (1981).  Recomandation 
animals were fed individually on the experimental rations using the 
randomized complete block design. Animals were fed three experimental 
rations as the rations of the digestibility trials. 
 The animals were weighted biweekly for two successive days. 
Drinking water was available all time. The daily milk yield was recorded for 
each goat. Representation milk samples about 0.5 % of total milk produced 
were taken once biweekly from each goat, from the morning and evening 
milking of the same day,  and then stored in deep freezer till chemical 
analysis. 
 The official method of A.O.A.C. (1990) were used for running the 
proximate analysis of feedstuffs, tested rations and feces. 
 Analysis of variance was carried out using F. test according to 
Snedecor and Cochran (1982) and differences among treatments means 
were tested using Duncan's multiple rang test (Duncan, 1955). 
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RESULTS AND DISCUSSION 
 
 The ingredients and the chemical composition of the experimental 
rations were shown in Table (1). The results showed that, barley radicel 
contained about 21 % CP and about 1.35 times of CFM content. Chemical 
analysis of tested rations  indicted that were nearly similar for most 
constituent.  
 The results showed that, there were no significant differences among 
the three rations in daily dry matter intake as g / h / d or kg w0.75 of sheep 
(Table 2) and the values were nearly similar. Similar results of total DM intake 
g/kg w0.75 were obtained by Zaki et al. (1999), who fed sheep on rations 
contained 20 and 40 % barley radicel and El-Gendy et al. (1999) in rabbits 
fed radicel diets. 
 The digestion coefficients of T2 were slightly higher than that of the 
other treatments (IC and T1). 

The digestibility coefficients of  CP and CF for rams fed ration T2 
were significantly (P<0.05) higher than that of ration IC and T1, while no 
significant differences among the rations IC and T1 for the same items while 
no significant differences among the three rations of DM, OM, EE and NFE 
digestibility. 
 The values of various nutrients were higher than that reported by 
Abou EL-Nasr (1985) using sheep fed 25 % barley radicel + 75 % rice straw. 
The CP digestibility of sheep fed ration T2 was slightly higher than that of 
sheep fed rations IC and T1, this is most probably due to the complementary 
effect of the sources protein. 
 
Table (1): Chemical composition (%) of feedstuffs and experimental 

rations on DM basis. 
Items DM OM CP CF EE NFE Ash 

Concentrate feed mixture (CFM)* 
Rice straw (RS) 
Barley radicel (BR) 
Experimental rations:  
C (CFM + RS) 
T1 (CFM + RS + 15 % BR) 
T2  (CFM + RS + 30 % BR) 

92.0 
91.5 

89.67 
 

91.85 
91.52 
91.19 

89.70 
83.65 
88.43 

 
87.93 
88.73 
89.77 

15.8 
3.7 

21.38 
 

12.27 
12.99 
13.84 

14.7 
34.80 
15.59 

 
20.57 
20.79 
20.82 

2.2 
3.45 
2.61 

 
2.57 
2.63 
2.68 

57.0 
41.7 

48.85 
 

52.52 
52.32 
52.43 

10.3 
16.35 
10.57 

 
12.07 
11.27 
10.23 

* CFM contained of 35 % wheat bran, 15 % cotton seed meal, 30 % yellow corn , 15 % 
sunflower meal, 3 % molasses, 1.5 % limestone and 1 % salt. 

   
 The nutritive values as TDN of rations T2 was significantly (P<0.05) 
higher than that of the rations IC and T1. Also DCP of sheep fed ration T2 was 
significantly higher (P<0.05) than that of sheep fed rations IC and T1 due to 
high digestibility coefficient of CP and CP content of ration T2. In this 
connection, Zaki et al. (1999) reported that, the addition of radicels increased 
CP content. 
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Table (2): Feed intake, digestibility and nutritive value of experimental 
rations containing barley radicel by rams. 

Items C T1 T2 
Animal weight   (kg) 
Daily DM intake : 

CFM g/h/d 
RS g/h/d 
BR g/h/d 

Total DM intake g/h/d 
T. DM intake g/kg/w0.75 
Digestion coefficient (%) 

DM 
OM 
CP 
CF 
EE 

NFE 
Nutritive value  (%)  

DCP 
TDN 

62.60 ± 3.34 
 

776.94 
320.50 

- 
1097.45 
49.30 

 
77.22 ± 1.04 
76.11 ± 0.13 
77.99b ± 0.96 
59.77b ± 3.06 
82.13 ± 1.02 
83.31a ± 1.16 

 
9.57b ± 0.05 

68.36b ± 0.12 

61.5 ± 4.20 
 

616.77 
324.83 
152.89 

1094.49 
49.84 

 
77.62 ± 2.02 
76.24 ± 2.15 
79.73b ± 2.40 
60.88b ± 4.75 
82.59 ± 1.29 
82.38b ± 1.40 

 
10.36b ± 0.04 
71.01b ± 1.96 

61.40 ± 4.40 
 

460.00 
315.91 
305.49 

1081.40 
49.31 

 
78.08 ± 1.65 
77.12 ± 1.59 
81.48a ± 2.15 
64.29a ± 2.09 
82.82 ± 1.05 
82.70b ± 1.28 

 
11.28a ± 0.44 
73.02a ± 1.68 

 a , b , c means in the same raw with different superscripts differ significantly (P<0.05). 
 

From the data of Table (3), it was observed that, no significant 
differences of the daily DM intake as g / h / d or per g / kg w0.75 among the 
three experimental rations (C , T1and  T2 ) were fed to lactating goats. It was 
noticed that, the total or daily DM intake as   g / h / d or g / kg w0.75 decreased 
with increasing radicel replacement (15 and 30 %) although a good 
palatability of barley radicel may be due to the different bulk between 
concentrate feed mixture and barley radicel. Also the rumen size of goats. 

The feed units intake as TDN and DCP h/day or g / kg w0.75 of goats 
increased with increasing barley radicel in the rations due to high nutritive 
values of TDN and DCP. 
 
Table (3): Feed intake of experimental rations containing barley radicel 

by lactating goats. 

Items IC T1 T2 
Body weight  (kg) 
Daily DM intake: 

CFM g/h/d 
RS g/h/d 
BR g/h/d 

Total DM intake g/h/d 
T. DM intake g/kgw0.75 
Daily DM intake kg/100 kg BW 
Daily TDN intake g/h/d 
Daily TDN intake g/kgw.75 
Daily DCP intake g/h/d 
Daily DCP intake g/kgw.75 

42.00 
 

1375.0 ± 0.25 
350.10 ± 0.08 

- 
1680.10 ± 10.4 
101.82 ± 5.08 

4.00 ± 0.19 
1148.52c ± 20.2 
69.61c ± 7.21 

160.79b ± 9.52 
9.74c ± 1.13 

41.80 
 

1170.0 ± 0.18 
300.23 ± 0.06 
152.50 ± 0.02 

1622.73 ± 9.29 
98.71 ± 6.07 
3.92 ± 0.21 

1152.3b ± 18.5 
70.09b ± 7.59 

168.11ab ± 8.48 
10.23b ± 1.29 

41.20 
 

965.0 ± 0.12 
310.38 ± 0.07 
320.20 ± 0.05 

1595.58 ± 8.17 
98.13 ± 4.05 
3.87 ± 0.17 

1165.09a ± 17.6 
71.65a ± 6.11 

179.98a ± 10.28 
11.07a ± 1.38 

a,b and c means in the same raw with different superscripts differ significantly (P<0.05). 
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Milk yield : 
 Many factors may affect milk yield such as breed of dose, number of 
suckled kids, feeding level and parity of ewes (Abdel-Karim, 1981 and Latif et 
al., 1988). 
 The average milk yield of lactation period (week 1 to week 16) after 
sulking are show in table (4) and figure (1). Milk yield of dose of all treatments 
studied reached peak from six to eight weeks in T2, from six to seven weeks 
in T1 and at the six week in T1 after suckling and then gradually declined till 
the end of the lactation period figure. 

The milk yield of dose fed ration T2 was significantly (P<0.05) higher 
than those fed rations IC and T1 during most weeks of lactation period and in 
average of the entire period which may be due to higher CP intake and 
digestibility (Table 2 and 3). 
 The milk yield of Demascus goats fed ration T2 was significantly 
(P<0.05) higher than those ration T1 and IC during lactating period (6 to 16 
weeks). This resulted may be due to higher DM intake then higher CP intake 
and digestibility (Table 2 and 3) and agreement with those reported by 
Moawed (2003) .  
 In this connection, Porten and Conrad (1975) reported that, using 
dried brewer's grains in the ration of lactating cows at 20 % of the total dry 
matter improves the milk production of cows. Also, Zaki et al. (1999) found 
that, milk production of Friesian crossbred lactating cows improved with 
increasing barley radicel replacement (0, 20 and 40 % from concentrate feed 
mixture). 
 
Table (4): Average weekly milk yield (kg) for dose fed experimental 

rations during lactation period. 

Week C T1 T2 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

4.45 ± 0.07 
5.17 ± 0.80 
4.31 ± 0.95 
5.31 ± 1.48 
8.98b ± 0.70 
10.11 ± 0.50 
9.23b ± 0.59 
8.07b ± 0.84 
7.35 ± 1.20 
6.66 ± 0.47 
6.03 ± 0.99 
6.35b ± 0.67 
4.23b ± 0.84 
3.53b ± 0.70 
1.91b ± 0.23 
1.33b ± 0.25 

6.77 ± 1.01 
6.23 ± 0.80 
6.40 ± 0.92 
6.66 ± 1.21 

10.60b ± 1.12 
11.23 ± 1.25 
10.80b ± 0.50 
9.24b ± 1.30 
8.26 ± 1.03 
7.15 ± 0.87 
7.61 ± 1.15 

6.35ab ± 1.00 
5.83ab ± 1.12 
5.93ab ± 0.94 
4.31ab ± 0.80 
3.32ab ± 0.63  

7.14 ± 2.34 
7.81 ± 2.56 
7.68 ± 0.10 
9.36 ± 2.58 

12.44a ± 0.88 
13.32 ± 1.30 
13.32a ± 1.41 
11.64a ± 1.27 
10.70 ± 1.83 
10.66 ± 1.50 
9.83 ± 2.12 
9.92a ± 2.62 
8.83a ± 1.97 
9.05a ± 2.32 
7.68a ± 2.12 
6.05a ± 2.07 

a,b and c means in the same raw with different superscripts differ significantly (P<0.05). 
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Fig. (1): Average of daily milk yield (kg) for does fed experimental ration 

during lactation period 
 

Table (5): Milk chemical constituents (%) of lactating Demascus goats 
fed experimental  rations. 

Items C T1 T2 
Moisture  

TS 
SNF 
Fat 

Protein 
Lactose 

Ash 

89.22 ± 1.13 
10.78 ± 0.33 
7.38 ± 0.37 
3.06 ± 0.16 
2.37 ± 0.16 
4.25 ± 0.02 
0.77 ± 0.02 

89.68 ± 1.85 
10.32 ± 0.21 
7.42 ± 0.13 
2.88 ± 0.11 
2.43 ± 0.10 
4.26 ± 0.02 
0.69 ± 0.03 

89.54 ± 1.61 
10.46 ± 0.16 
7.48 ± 0.10 
2.99 ± 0.02 
2.56 ± 0.02 
4.16 ± 0.02 
0.70 ± 0.03 

TS = total solid     SNF = Solid non fat  
No significant differences among all treatments. 

 
The milk constituents as percentage (Table 5) such as total solid 

(TS), solid non fat (S.N.F.), fat, protein, lactose and ash of lactating 
Demascus goats fed the three experimental rations were not significant 
differences. This findings are in accordance with those obtained by Mohamed 
et al.(2003) and Kholif et al. (2005).   
 
Table (6). Economic efficiency of lactating Demascus goats fed rations 

containing barley radicel meal. 

Items  C T1 T2 

Cost of feed daily intake(pt.): 
CFM 
RS 
BR 

Total input (LE) 
Average daily production milky 

(kg) 
Total output (LE) 
Return 
Economic efficiency 

 
0.93 
0.03 

- 
0.96 
0.83 
2.49 
1.53 
2.59 

 
0.68 
0.03 
0.07 
0.78 
1.04 
3.12 
2.35 
3.01 

 
0.51 
0.03 
0.14 
0.68 
1.39 
4.17 
3.51 
5.16 

The price of feedstuffs and products: concentrate feed mixture / ton = 1100 (LE), rice 
straw / ton = 90 (LE), barley radicel / ton = 400 (LE) and milk / kg = 3 (LE). 
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The cost of feed intake (total input) were 0.96, 0.78 and 0.68 (pt.) for 
lactating goats fed ration C, T1 and T2 , respectively. The values of 
economical efficiency were 2.59, 3.01 and 5.16 for C, T1 and T2 rations , 
respectively. The corresponding values as return / kg were1.53, 2.35 and 
3.51 pt., respectively. This showed that, better economical efficiency of milk 
production were obtained from goats fed rations containing radicel   (T1 and 
T2 ) than those fed concentrate feed mixture (CFM) and rice straw (RS) due 
to increasing milk yield and decreasing feed cost.                          

Abou El-Nasr (1985) reported that, the utilization of by-product 
containing diets could substantially reduce the cost of meat and milk 
production as compared to the conventional diets. 
 In conclusion, radicels could be used successfully and economically 
in formulating rations of lactating Demascus goats as a cheaper ingredient to 
improve feed intake, digestibility of various nutrients of the rations and 
improved performance of lactating goats. 
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                                                     تأثير استخدام الراديسيل الجاف على أداء الماعز الحلابة
            مصطفى مرغني

           مهلإريددة مصددر  ج  -               لإزارة الزراعددة    –                     مركددز البحددلإن الزراعيددة   –                          معهددد بحددلإن اجنتدداو الحيددلإاني 
        العربية

 

        ج لد ذإ                                                              تذثيرا لةذتادلا لدالدرةذرل لد ذيف لاذق المذع لدلذياة لدىلإذ  ا ذ    تذي       دالةذ                   تهدف هذه  لددالةذ 
           دلشذذلق ىلإذذ        ا ذذة     51          ةذذتادا اذذدد  ل  –                                                          ولدلذذثلول ولمذذيلله لدهاذذا ولدلرلذذ  لداهلمرذذ  ولدلذذادود ل  ت ذذيد  

                                          دلل ل لوا ( ولي ه لدملمع لدت ارإر  ليلآتق:   1        ل يلرع )   3          ةله  د  
                        ش أاة )ا رل  ل تاول(.   %    37                                          لا وط لدم ف لدلالة ل  ل ىتري يه لداهلمر  +   %  07 (1
  (T1 )         الدرةل    %  51            ش أاة( +                      لا وط لدم ف لدلالة +   % 1 8 ) (2
  (T2    ةل )    الدر   %  37           ش أاة(+                      لا وط لدم ف لدلالة +   %  07 ) (3

                   ولي ه أها لد تيمج:
         اذيا أا ذ                                                                                  لارلي رتم ع إلميلله هاا لدلالإيه لداهلمر  لي  لميلل هاا لدإاوتر  لدايا وللأدريف لد (1

       لاذذق                       إر لذذي  تو ذذد لاذذاوي لم ورذذ  T1                                              ( لاذذق لدم رلذذ  لديي رذذ  اذذ  ا رلذذ  لدل تذذاول وا رلذذ   % 1        لم ورذي )
                             س لداذذيدق لذذ  للأةوه إذذر  لدملمذذع                                                   لدلذذيد  لد يلاذذ  ولدلذذيد  لدماذذور  ولةذذتا س لليرذذا ولةذذتا 

        لديلي .
        د   ىذذلل                                                                                   لارلذذي رتم ذذع إت ذذياذ لدتاهرذذ  أتهذذاه لد تذذيمج أ  لدلذذيد  لد يلاذذ  لدلثلودذذ  رولرذذي تلذذل لذذع ةرذذي (2

    اذذ   T1   ،  T2                                                                       لدالدرةذذل ولذذع هدذذأ   ذذد أ  لل تذذيج للأةذذإواق د ذذإ  لذذي  ايدرذذي لاذذق لذذل لذذ  لدم رلذذ  
                ا رل  لدل تاول.

    ذه          لدالذيد لي                                                       لد لدل ر  ولد وللد لدلده ر  ولدده  ولدإاوتر  ولدللتوة و                         للو يه لد إ  دلل ل  لد ول (3
            غرا لم ور .

 T1 ،  T2                                                                           لدلفيء  ل  ت يدر  ولدميمد ل  ت يد  لي ه ألاال لاق لدلياة لدلاهل  ا   لدم رل   (4
   لذ     %  37   أو    %  51                                                                         للي ةإع رتاح أ ه رلل  لةتادلا لدالدرةل لد يف لاق المع لدلياة لدىلإ  إ ةذإ  

            مذع وتىةذر                                                                     إ  يح وإشلل ل ت يدى لا  تىةر  لدلثلول ولدلهاوا ولدلرا لداهلمرذ  لاذ  لدمل                  ىتري يه لداهلمر   ل 
  .                         لمدل للآدلء د لياة لدىلإ  
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