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ABSTRACT 
 

 Thirty-six Finn-Ossimi crossbred male lambs with an average live body 
weight of 22 kg and 4 months age were randomly assigned to 6 nutritional groups 
each of 6 animals. Six mixed rations based on bean straw were formulated to be 
isonitrogenoues and isocaloric so as to provide 14% CP and 64% TDN according to 
NRC (1985) recommendations. Soybean meal (SBM), corn gluten meal (CGM) and 
cotton seed meal (CSM) were used as the sole dietary protein source or it was 
partially substituted by urea (U) at 1% level. Experimental animals were allotted to one 
of the following rations in a fattening trial for 106 days; Tr1 SBM, Tr2 CGM, Tr3 CSM, 
Tr4 SBM + 1%U, Tr5 CGM + 1%U and Tr6 CSM + 1%U. A digestibility trial and 
nitrogen balance were conducted to evaluate the nutritive value of the experimental 
rations. 

Results obtained showed that: 
1- Dietary protein source (SBM, CGM  and CSM) affected partially (p> 0.05) 

digestibility coefficient of nutrients, however  urea  supplementation  caused an 
increase in  EE,DM and OM digestibility but it decreased CF digestibility. 

2-  Higher (P<0.05) protein digestibility  was obtained  with diets contained SBM either 
with or without urea. 

3- Urea supplementation resulted in a significant reduction of DMI for CGM 
(1353vs1159gm) and CSM groups (1319vs 1151gm) but it was not for SBM (1349 
and 1341gm/h/d). 

4- SBM diet had higher(P<0.05)TDN% value either it was supplemented with U or not. 
5- DCP% value was increased (p<0.05) for CGM supplemented with U, but it  was 

decreased with the other two protein sources (SBM and CSM). 
6- Similar nitrogen intake was observed for all diets irrespective of source of   protein 

or supplementation with U. 
7- SBM group with or without U had higher (P<0.05) nitrogen retention (NR), however 

urea supplementation resulted in less NR for CGM and CSM groups. 
8- Dietary nitrogen source had insignificant effect on live body weight gain of  the 

experimental animals, however animals fed CGM with or without U had 
insignificant higher daily gain compared with the other treatments. 

9- Incorporation of U in the diet improved insignificantly daily weight gain of SBM 
group (235 vs. 255 g/h/d),  however it decreased daily weight gain of CGM and 
CSM groups. 

10- Animal’ s feed consumption was decreased insignificantly due to U supplem-
entation, however it improved lamb’s feed efficiency (as DM and DCP/kg gain). 

11- The best feed utilization and the lowest feed cost/kg live body weight gain was  
achieved by (CGM+1%U) group; being 4.56kg DMI, 0.427 kg CPI/kg gain and 
1.73LE. 

 It was concluded that to maintain maximum feed efficiency of a resistant 
dietary nitrogen source; inclusion of rapidly degradable N i.e. urea should be 
considered. 

Keywords : lambs - protein sources - urea - performance . 
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INTRODUCTION 
 
 Improvements in performance have been suggested when feeding 
diets to ruminants formulated to be low in N solubility or to include protein 
sources slowly degraded in the rumen (Hvelplund 1991). By feeding protein 
sources that escape rumimal degradation, improvement in gain and feed 
efficiency of beef steers have been observed (Stock et al., 1981 and 
Goedeken et al., 1990). Soybean meal (SBM) is commonly utilized as a 
protein source in ruminant diets despite extensive degradation of its amino 
acids. Cotton seed cake has moderate amount of degradable protein in the 
rumen, while corn gluten meal (CGM) is naturally resistant to microbial 
degradation. However, the amount of a protein source that escapes microbial 
degradation is related to the rate of which the protein source is ruminally 
degraded (Zinn et al., 1981 and Loerch et al., 1983). On the other hand, urea 
(U) is completely degraded in the rumen, resulting in adequate amount of 
ammonia to be utilized by ruminal microorganisms, but not for maximum 
growth or lactation. In the mean time, it can reduce the cost of protein without 
deleterious effect on growth if such supplementation is considered to be part 
of an integrated approach that takes into account dietary protein and 
carbohydrate fraction and their ruminal availabilities. Therefore, the objective 
of the present study was to determine the impact of protein source (SBM, 
CGM or CSM) and urea supplementation on body weight gain and economic 
efficiency of Finn-Ossimi crossbred male lambs fattened on bean straw based 
diets. 

 

MATERIALS AND METHODS 
 

 The present study was carried out in El-Azhar experimental station, 
Nasr city, Cairo, while the chemical analysis and laboratory studies were 
undertaken in the Animal Prod. Research Institute, Ministry of Agric. Dokki, 
Giza.  

Animals and experimental rations: 
 Thirty six healthy Finn-Ossimi crossbred male lambs with an average 
age of 4 months and 22.00 kg live body weight were randomly assigned to six 
nutritional treatments, each of 6 animals. Six mixed rations in a pellted form 
(1.2mm), based on bean straw were formulated to be isonitrogenous and 
isocaloric so as to provide 14% CP and 64% TDN according to the (NRC 
recommendations, 1985). 
 Experimental rations used (Tables 1 and 2) in the study differed 
mainly in the source of dietary protein. Soybean meal (SBM), corn gluten 
meal (CGM) and cottonseed meal (CSM) are three different protein sources 
varied in their rumen degradability, were utilized.       
 Urea (U) as a highly degradable NPN source was also  incorporated 
to partially substitute 1% level of the crude protein sources used. Animals 
were fed diets ad lib. for 106 days and water was available all the time. 
Animals were weighed at biweekly intervals and feed consumption, live body 
weight gain, feed efficiency and feed cost per kg live body weight gain were 
estimated.  
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Table (1): Diets formulation. 

Treatments Tr1 Tr2 Tr3 Tr4 Tr5 Tr6 

Ingredient% SBM CGM CSM 
SBM 

+1%U 

CGM+1

%U 

CSM+1

%U 

Bean straw 40 45 26 40 41 31 

Wheat bran 5 5 5 5 5 5 

Yellow corn 28 28 23 35 36 34 

Soybean meal  (44% 
CP) 

18.7 ---- ---- 10.7 ---- ---- 

Gluten (60% CP) ----- 13.7 ---- ---- 8.7 --- 

Cotton seed meal ---- ---- 37.7 ---- ----- 20.7 

Urea  ---- ---- ---- 1 1 1 

Limestone 2 2 2 2 2 2 

Molasses 5 5 5 5 5 5 

Sodium chloride 1 1 1 1 1 1 

Mineral premix*  0.3 0.3 0.3 0.3 0.3 0.3 

TOTAL 100 100 100 100 100 100 

Price L. E / Ton  398 409 390 363 379 360 
* Each kg. contains: 100,000mg. Mn ,  80,000mg. Zn ,  20,000mg. Cu,                                 

25,000 mg. I ,  200mg. Se ,  500mg.Co .  

 
 

Table (2) : Chemical composition of the mixed diets containing different 

protein sources ( % DM basis ) . 

Item Experimental diets 

 Tr1 Tr2 Tr3 Tr4 Tr5 Tr6 

DM 93.06 92.15 92.03 92.41 90.84 91.10 

OM 90.77 87.25 89.16 90.98 88.75 90.77 

CP 14.22 14.04 14.57 14.00 14.56 14.29 

CF 16.92 16.22 16.97 15.25 16.14 17.92 

EE   1.89 2.24 2.66 2.89 3.06 3.15 

NFE 57.74 54.75 54.96 58.84 54.99 55.41 

Ash 9.23 12.75 10.84 9.02 11.25 9.23 

 

Digestibility trial and N balance: 
 At the end of the fattening trial, three adult Finn-Ossimi rams per 
each treatment were used in a metabolic trial  conducted as described by El-
Shazly (1958). The digestibility trial lasted for three weeks as a preliminary 
period followed by one week as a collection period. Feed, feces and urine 
analyses were carried out according to the methods of A.O.A.C. (1970). 

 

Statistical analysis: 
 Statistical analysis was carried out using SAS program (SAS 1988). 
ANOVA of SAS followed by Duncan (1955) multiple rang test were used to 
compare the effect of different treatments in the study. 
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RESULTS 
 

Effect of protein source on feed intake and nutritive values: 
 No significant differences (P>0.05) were detected in dry mater intake 
(DMI) by sheep fed diets with different protein sources with no urea 
supplementation (Table3). Urea supplementation to soybean did not affect 
DMI (1349.37 vs. 1341.08g, respectively). In contrast, supplementation of 
gluten and cottonseed cake diet with urea reduced (P>0.05) feed intake 
(1353.73 vs. 1159.29 and 1319.10 vs.1151.77g, respectively). Matras et al., 
(1991) found no interactions (P<0.05) between intake level and protein 
source. Also, Lailer and Singh (1998) found that the N-source (groundnut-
cake, CSM, mustard cake and U based concentrate) had no significant effect 
on daily DM intake of male crossbred calves.           

 

Table (3) : Feed intake and nutritive value of mixed diets  containing 

different protein sources fed to sheep (meanSE).  

Item Tr1 Tr2 Tr3 Tr4 Tr5 Tr6 
Feed intake  (g 

DM/h/d) 

1349.37a 

23.34 

1353.73a 

14.39 

1319.10a 

48.80 

1341.08a 

7.76 

1159.29b 

1.77 

1151.77b 

19.7 

TDN(g/h/d) 865.67a 

21.02 

841.69a 

14.20 

838.21a 

31.89 

864.83a 

5.89 

725.74b 

11.18 

720.68b 

19.82 

DCP(g/h/d) 127.79a 

2.27 

117.91c 

2.22 

118.15c 

2.27 

123.15b 

1.02 

108.56d 

5.15 

100.38d 

11.12 

TDN (%) 64.14a 

0.57 

62.17b 

0.53 

63.54ab 

0.17 

64.49a 

0.16 

62.64b 

0.13 

62.49b 

0.43 

DCP ( % ) 9.48a 

0.30 

8.71b 

0.22 

8.97ab 

0.19 

9.18ab 

0.08 

9.41a 

0.16 

8.70b 

0.24 

a, b, c and d: Means in the same row with different superscripts are significantly different  

(P<0.05). 

 
 No significant change in TDN% was observed when urea was added 
to the basal diet except with cotton seed cake where a slight insignificant 
reduction in TDN was noticed (63.54 vs. 62.49%).  
      Digestible crude protein (DCP%) was increased (P<0.05) by urea 
supplementation only in gluten meal containing diet (8.71 vs. 9.41%, 
respectively), while it was decreased for the other two protein sources 
(soybean and cottonseed cake). No significant differences (P<0.05) were 
obtained in DCP% for soybean and cottonseed cake containing diets without 
urea and soybean and gluten diet with urea (Table 3). 
 The present results are in accordance with those reported by Colovos 
et al. (1967) using high-quality concentrate mixture containing 0, 1.25, 2.0 or 
2.5% U replacing an equivalent amount of plant protein nitrogen. They found 
that TDN was not altered by U concentration in the diet. 
 Similar results were also obtained by Etman et al., (1995) who used 
concentrate feed mixture with or without 25% protein concentrate containing 
U. They found that the latter slightly improved the feeding values (TDN and 
DCP), but without any significant difference. While, Matter et al., (1995) 
indicated that using U as a substitution for 25% of CP of the concentrate feed 
mixture in the ration significantly (P<0.05) improved the TDN and DCP values. 
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  When DMI was expressed as TDNI, no significant differences 
(P<0.05) were observed between TDN values of different protein sources in 
diets without urea supplementation and soybean diet with urea. Lower 
(P<0.05) TDN intake was noticed for the diets which contained gluten and 
cottonseed cake with urea (725.74 and 720.68g, respectively).  

          When the intake was expressed as DCP, higher DCPI was found for 
soybean diet without urea, followed by the same diet with urea (127.79 and 
123.15g, respectively). Lowest (P<0.05) values were obtained with gluten and 
cottonseed cake diets with urea (108.56 and100.38g), respectively. 
Intermediate values were obtained by the same diets without urea 
supplementation (117.91 and118.15g, respectively). It was noticeable that 
urea supplementation decreased (P<0.05) DCPI. 

 

Nitrogen utilization: 
     Nitrogen utilization of the diets fed to sheep are presented in Table (4). 
Nitrogen intake (NI) was almost similar for diets which contained different 
protein sources, either unsupplemented or supplemented with urea. The 
values were 30.70, 30.41, 30.75, 30.04, 27.00 and 26.33(g/h/d) for the diets 
which contained soybean, gluten meal and cottonseed cake without urea and 
with urea, respectively. Although, supplementation with urea resulted in lower 
NI in gluten meal and cottonseed cake containing diets, but without significant 
differences. 
 The same trend was observed regarding the nitrogen excreted in 
feces or in urine. Similar results were obtained by Lailer and Singh (1998) 
who reported that nitrogen intake and excretion in feces were not significantly 
differed due to difference in dietary N sources (groundnut-cake, CSM, 
mustard cake and U based concentrate rations and wheat straw). As for (ND), 
soybean diet with and without urea had the higher digested nitrogen (20.44 
and 19.70g/h/d, respectively) compared with the other dietary protein sources 
and without significant differences. Cottonseed meal supplemented with urea 
had the lowest (P<0.05) value, i.e. 16.06 g/h/d. Urea supplementation 
resulted in reducing (ND) insignificantly.      
      Higher (P<0.05) nitrogen retention (NR) was recorded by soybean 
containing diet with or without urea (12.52 and 11.79g/h/d, respectively). 
Lower (P<0.05) NR was showed by sheep fed diets contained gluten meal 
and cottonseed cake supplemented with urea (8.45 and 9.05g/h/d, 
respectively). These results are in accordance with those of Nikolic et al., 
(1983) who found that replacing SBM protein with U (1.5%) did not 
significantly affected NR, while Oroskov (1972) illustrated that supplementing 
basal diet with urea (0.7, 1.4 or 2.1%) significantly improved the NR in young 
lambs.  When the nitrogen utilization of the experimental diets was expressed 
as either NR/NI or NR/ND, no significant differences (P<0.05) were detected. 
However, soybean meal-containing diet was well utilized by urea 
supplementation (38.38 vs. 41.67 and 57.86 vs. 63.55%, respectively).  
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Table (4): Nitrogen utilization by sheep fed mixed diets containing 

different protein sources (meanSE). 
Item Diets 

 Tr1 Tr2 Tr3 Tr4 Tr5 Tr6 

Nitrogen intake 
(NI) (g/h/d) 

30.70 

0.53 

30.41 

0.32 

30.75 

1.14 

30.04 

0.17 

27.00 

4.15 

26.33 

2.73 

Feces-N  
(FN) (g/h/d) 

10.26 

0.82 

11.54 

0.58 

11.85 

0.82 

10.33 

0.21 

9.63 

1.72 

10.27 

1.09 

Nitrogen digested  
(ND)  (g / h / d) 

20.44a 

0.36 

18.87ab 

0.39 

18.90ab 

0.36 

19.70ab 

0.17 

17.37ab 

2.42 

16.06b 

1.78 

Urinary nitrogen 
(g / h / d) 

8.65 

1.09 

7.82 

0.16 

7.47 

0.17 

7.18 

0.76 

8.92 

2.98 

7.01 

1.92 

Nitrogen Retention 
(NR)   

(g / h / d) 

11.79ab 

0.73 

11.06b 

0.25 

11.45ab 

0.39 

12.52a 

0.76 

8.45c 

0.75 

9.05bc 

1.32 

NR / NI, % 38.38 

1.94 

36.36 

0.94 

37.29 

1.16 

41.67 

2.29 

33.84 

8.55 

34.99 

5.65 

NR / ND , % 57.86 

4.57 

58.58 

0.53 

60.55 

1.17 

63.55 

3.81 

51.96 

12.21 

57.18 

8.11 
a, b and c: Means in the same row with different superscripts are significantly different  

(P<0.05). 

 
 While other protein sources were lowly utilized due to urea 
supplementation; the values were 36.36 vs. 33.84 and 58.58 vs. 51.96% for 
gluten meal diet and 37.29 vs. 34.99 and 60.55 vs. 57.18% for cottonseed 
cake diet. The same trend was also obtained by Lailer and Singh (1998) who 
reported that NR as a percent of N-intake and absorbed-N did not differ 
significantly in animals fed different N sources. 
 While Oltjen and Putnam (1966) showed that N-retention was 
significantly greater when steers were fed purified diets containing isolated 
soybean protein as the sole source of dietary nitrogen compared with that of 
steers fed U. Moreover, Poos et al. (1979) using diets supplemented with U or 
SBM, found that U resulted in the greatest amount of urinary-N, while SBM 
showed the greatest N-retention.  

 

Effect of protein source on digestibility coefficient: 
      No significant differences were noticed for DM digestibility coefficients of 
protein sources for diets containing soybean, corn gluten and cottonseed 
cake. The values were 66.80, 66.17 and 65.64%, respectively (Table5). The 
supplementation with urea resulted in a significant (P<0.05) decrease of DM 
digestibility coefficients of all diets. The values were 64.23, 63.44 and 61.78%, 
respectively. However, no significant difference was found between soybean 
and gluten meal supplemented with urea, while lower digestibility coefficient of 
DM was noticed with cottonseed cake + urea diet. The present results are in 
accordance with the results of Garrett et al. (1987), who noticed little effect of 
urea on DM digestibility as a nitrogen supplement. The same trend was also 
observed for OM digestibility coefficient (Table 5). 
          In the same manner, Urbaniak (1995) found no significant differences 
(P>0.05) between groups of animals regarding DM and OM digestibility when 
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they fed diets containing SBM or fish meal since the later is considered to be 
less degradable in the rumen, as the same as corn gluten used in this study.   
 Concerning CP digestibility coefficient, only gluten-containing diet was 
improved after urea supplementation, but without significant difference from 
the same diet without urea (64.66 vs. 62.07%, respectively). In this respect, 
CP digestibility coefficient was not significantly (P>0.05) affected within each 
protein source by the addition of urea. Sharma and Mudgal (1981) found that 
addition of urea resulted in decreasing CP digestibility coefficients of diets. 

      Crude fiber digestibility coefficients were significantly (P<0.05) 
reduced by the addition of urea (Table5). This was especially evident with 
gluten meal (35.45%). However, CSM and CGM had significantly (P<0.05) 
higher CF digestibility compared with the other dietary protein sources (46.72 
and 45.08%, respectively).   
 Thombson et al. (1982) showed that when lambs were fed diets  
supplemented with urea, CF digestibility coefficient was lower compared with 
those unsupplemented. In contrast, Abdel-Hafiz and El-Hommosi (1982) 
indicated that CF digestibility coefficient increased as urea increased in the 
diet of lambs. Animals on the non-urea ration digested more crude fiber than 
those on urea supplemented ration (Table 5). 
 Supplementation of soybean and gluten meals with urea improved 
(P<0.05) EE digestibility coefficient (70.87 vs. 85.76 and 74.49 vs. 82.07%, 
respectively). However EE digestibility coefficient of cottonseed cake 
containing diet was significantly decreased (81.19 vs. 75.93%, respectively). 

No significant differences (P>0.05) were noticed between soybean and gluten 

meal diets without urea and cottonseed cake with urea. These results are in 
partial agreement with the results obtained by Kakkar and Mudgal (1979) who 
reported higher EE digestibility coefficient values for diets containing urea.    

 

Table (5) : Digestibility coefficients (% DM basis) of diets containing 

different protein   sources (meanSE). 

Item Tr1 Tr2 Tr3 Tr4 Tr5 Tr6 

DM 66.80a 

0.57 

66.17a 

1.2 

65.64ab  

0.58 

64.23bc 

0.31 

63.44c 

0.71 

61.78d 

0.51 

OM 68.82a 

0.73 

68.87a 

0.55 

68.23ab 

0.12 

67.47b 

0.17 

67.04b 

0.13 

65.55c 

0.46 

CP 66.66a 

2.11 

62.07bc 

1.57 

61.57bc 

1.34 

65.61ab 

0.59 

64.66abc 

1.12 

60.91c 

1.67 

CF 40.10b 

1.90 

45.08a 

1.15 

46.72a 

0.99 

36.87bc 

2.05 

35.45c 

1.48 

36.30bc 

0.79 

EE 70.87c 

3.70 

74.49c 

2.26 

81.19ab 

1.87 

85.76a 

0.46 

82.07ab 

1.24 

75.93c 

0.50 

NFE 77.70 

1.18 

77.42 

1.45 

76.02 

0.62 

74.94 

0.35 

76.11 

0.62 

75.61 

0.72 
a, b, c and d: Means in the same row with different superscripts are significantly different  

(P<0.05). 
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 NFE digestibility coefficient showed no significant differences among 
the experimental diets (Table5). Urea supplementation had no effect on NFE 
digestibility coefficient, although the values were slightly less than those for 
unsupplemented diets. 

 

Feeding trial: 
 Results obtained in Table (6) showed the performance of Finn-Ossimi 
crossbred male lambs fed mixed rations containing different protein sources. 
It shows that lambs fed on gluten meal (60%CP) as the sole protein source 
(Tr2) had the heaviest total gain (27.32 kg) and the faster daily weight gain 
(258 g) compared with other protein sources. However, the difference was not 
statistically significant. On the other hand, lambs fed a combination of 
cottonseed meal as true protein with 1% urea had the lowest total weight gain 
(23.88 kg). Other protein sources used in feeding male lambs gave 
intermediate values without significant differences among various groups. It 
was also evident that the partially substitution of dietary natural proteins with 
1% urea led generally to decrease, lambs total gain. As shown, the effect was 
more pronounced with CSM groups, (Tr3 and Tr6, respectively). On contrast, 
the partially substitution of SBM with a highly degradable nitrogen compound 
(1%U) resulted in accelerating lambs daily gain, i.e 0.235 vs. 0.255 kg (Tr1 
and Tr4 , respectively). Similar results were obtained by Krause and 
Klopfenstein (1978) who attained higher body weight gain with cattle fed diets 
containing corn gluten meal than with soybean meal.  

 

Table (6) : Performance of Finn-Ossimi corssbred lambs fed diets 

containing different protein  sources (meanSE) for 106 days.                        
Item Diets 

 Tr1 Tr2 Tr3 Tr4 Tr5 Tr6 
Initial body weight 

(Kg) 
22.72 
2.01 

22.58 
2.04 

22.68 
2.00 

22.63 
2.01 

22.55 
1.93 

22.60 
1.89 

Final body weight  
(Kg) 

47.62 
3.35 

49.90 
2.62 

49.68 
1.78 

49.70 
2.46 

49.43 
2.25 

46.48 
1.56 

Total body gain (Kg) 24.90 
2.00 

27.32 
1.62 

27.00 
1.35 

27.07 
1.34 

26.88 

1.05 
23.88 
1.59 

Daily gain (Kg/h/d) 0.235 
0.02 

0.258 
0.02 

0.255 

0.01 
0.255 
0.01 

0.254 
0.01 

0.225 

1.01 
Feed consumption 

(Kg DMI/h/d) 
1.349 
0.02 

1.354 
0.01 

1.319 
0.05 

1.341 
0.08 

1.159 
0.01 

1.152 
0.18 

Feed efficiency:       
(Kg DM/Kg gain) 5.74a 

0.10 
5.25ab 
0.06 

5.17ab 
0.19 

5.26ab 
0.03 

4.56b 
0.70 

5.12ab 
0.53 

(Kg DCP/Kg gain) 0.544a 
0.01 

0.457ab 
0.01 

0.463ab 
0.01 

0.483ab 
0.01 

0.427b 
0.06 

0.446b 
0.05 

(Kg TDN/Kg gain) 2.74a 
0.03 

2.41c 
0.03 

2.48b 
0.01 

2.54b 
0.01 

2.48b 
0.00 

2.77a 
0.01 

Cost of Kg DM feed 
(L.E) 

0.398 0.409 0.390 0.363 0.379 0.360 

Economic efficiency 
(Cost of DM/Kg gain) 

 
2.28 

 
2.17 

 
2.02 

 
1.91 

 
1.73 

 
1.84 

a, b and c: Means in the same row with different superscripts are significantly  different  

(P<0.05). 
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 Data of daily feed consumption (kg DM/head) pointed out insignificant 
differences among groups; however lambs fed on gluten meal diet (60%CP) 
consumed more feed (1.354kg) compared with cottonseed meal + 1%urea 
(Tr6), which had the lowest daily feed intake (1.152 kg) and body gain. 
 Inclusion of urea to the experimental rations, Tr4 ,Tr5 and Tr6, 
respectively decreased lambs feed consumption, however it led to improve 
their feed efficiency. 
 Feed efficiency on dry matter basis showed significant difference 
(P<0.05) among groups, however lambs fed on soybean meal as the sole 
protein source (Tr1) had the lowest feed efficiency (5.74kg DMI/kg gain) 
compared with those fed on a combination of gluten meal+1%urea which had 
the best feed efficiency value  (4.56kgDMI/kg gain). Feed efficiency of other 
treatments pointed out to insignificant differences among groups. 
 Results of economic efficiency took the same trend, since lambs fed 
on the combination of gluten meal and urea had the cheapest cost of feed to 
produce one kg gain, being 1.73 LE/kg gain. 
 Results of feed efficiency on either DCPI or TDNI basis had the same 
trend, since lambs fed on gluten meal alone or in combination with urea had 
higher (P<0.05) feed utilization compared with the other treatments.   
     In the light of the present results, it could be concluded that rations 
containing lower degradable proteins i.e. CGM must be supported with highly 
degradable nitrogen sources like urea to maintain maximum efficiency of 
dietary nitrogen utilization.   

     Results of economic efficiency showed also that substitution of true 
protein in the diet with urea led in general to minimize, cost of production. 
Shain et al. (1994) observed improvement in ADG andG/F by supplementing 
steers consuming dry-rolled corn finishing diets with 0.88% urea, but no 
improvement in performance was noted when dietary urea was increased to 
1.94%. Performance responses in the present study and responses reported 
by Shain et al., (1994) also agreed with those obtained for diets based on 
extensively processed corn. Reverse results were obtained by Aregheore 
(1992) who reported that the differences in feed conversion efficiency for 
growing sheep fed diets with 7.5% palm kernel meal or 1.65% U as the 
protein source, were not significant.   
 Lavezzo et al. (1996) demonstrated  that with sheep fed diets without 
or with U, partly replacing SBM, U supplementation had no significant effect 
on feed conversion value.     

 

DISCUSSION 
 
       Using crop residues (as roughage) complemented with any industrial by-
products of high protein content will give a complete and an economical diet. 
There are many by-products used in formulation of feed concentrate. Those 
from feed meals with characteristics that make them desirable feeds for 
ruminants. They are relatively high in crude protein content and over 50% of 
the protein of most of these feed by-products have been estimated to escape 
from rumen fermentation (Poos, 1981). However, the protein chosen for the 
present study represented a wide range in ruminal degradability. Dry matter, 
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organic matter and NFE digestibility were not affected (P>0.05) by protein 

source. Urea supplementation resulted in less DM and OM digestibility, which 
could be related to the lower DM intake, where the reduction was 14 and 13% 
for corn gluten meal and cottonseed cake, respectively. While the reduction 
was negligible for SBM diet supplemented with urea. 
 Animals on urea diet digested lower crude fiber than those on non 
urea-diet. These could be related to the higher content of corn of such diets 
compared to the natural protein containing diets. Joanning et al., (1981), 
showed that moderate to high level of concentrates (corn) in the diet can 
cause a reduction in the degree and extent of fiber digestion. In the same 
manner, as level of corn grain in cereal crop residue diet increased, ruminal 
activity increased and cellulose and hemicellulose digested were reduced 
(Abou-Akkada and El-Shazly,1958 and Henning et al., 1980).  
 Higher (P<0.05) protein digestibility (CPD) was noticed with diet 
containing SBM either with or without urea supplementation. The greater CPD 
was likely due to increased ammonia absorption in the rumen and dilution of 
metabolic feed-N from SBM (Tritschler II et al., 1984), which resulted in higher 
(P<0.05) TDN and DCP values of such diet. 
 Nitrogen digested was not affected by dietary protein source, 
although digestible-N slightly decreased with urea supplementation indicating 
balanced situation between the amount of N intake and fecal-N. Nitrogen 
retention (NR) decreased (P<0.05) as corn gluten meal diet was 
supplemented with urea which could be related to the less N-intake and the 
higher urinary- N excretion. However, no significant effect of protein source or 
urea supplementation on NR (as percentage of intake or digested) was 
noticed. 
 Although, no significant differences were noticed among diets in dry 
matter intake (DMI) but those which contained urea had less DMI compared 
to the diets with no urea. This was confirmed by Leng et al. (1977) and 
Hennessy et al. (1981) where DMI increased when by-pass protein was fed, 
which was related to the less degradability of the unsupplemented diets as 
observed in this study. 
 In contrast, Santos et al. (1998) found no difference in DMI when 
SBM was compared by the ruminal less degradable protein sources, as well 
as nitrogen intake was generally not affected. 
        There was an improvement in average daily gain (ADG) of 8.5% with 
SBM+U than the unsupplemented diet, while it was slightly decreased for the 
other two protein sources (CGM and CSM). 
 However, a protein source that escapes ruminal degradation and that 
complements the amino acids (AA) profile of microbial protein (MP) synthesis 
should increase animal performance or decrease the amount of protein 
required for production (Owens and Bergen, 1983). These proteins must, 
however provide a ruminal level of NH3 for the rumen microbes to prevent 
inefficient utilization of other dietary nutrients (Klopfenstein et al., 1982). 
 These results could be due to the biological value of such diets, 
where it had more NR/NI and NR/NA (%) by about 8.6 and 9.8%, respectively. 
These results were in contrast to those reported by Ludden and Cecava 
(1995), where replacing urea with true protein in their study linearly increased 
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ADG regardless of true protein source. Several researches have shown that 
certain species of ruminal microbes tend to use soluble AA and peptides as N 
source when NH3-N concentrations are limited (Williams   et al., 1991). 
  The feed efficiency (kg DM/kg gain) was much better for CGM+U diet 
than CGM (by about 13%), while other diets showed either similar efficiency 
(SBM) or 8% better (CSM), with no impact (P<0.05) on efficiency among 
diets. These results suggest that differences in the efficiency of gain among 
lambs apart from genetical, are mainly due to differences in pathways for the 
disposal of energy that are not specifically concerned with protein synthesis. 
MacRae and Lobley (1982) have suggested that differences in the efficiency 
of gain among animals on roughage- based diets could be due to a shortage 
of glucose or glucogenic substances (primarily propionate). Glucose is the 
main substrate of the production of the NADPH2 required for utilization of 
acetate for lipogenesis in adipose tissue. A deficiency in NADH2 could lead to 
the oxidation of the excess acetate in a substrate cycle. The potential to make 
improvements in gain or efficiency by feeding ruminal escape protein in 
roughage-based diets may be limited. On the other hand, increasing 
degradable N is of little benefit for animals fed high-grain diets unless it is 
utilized for microbial protein synthesis (Rofflen and Satter, 1975). The quantity 
of metabolizable protein supplied by ruminal microbes and the basal 
feedstuffs in diet may be sufficient to meet the needs of growing lambs fed 
roughage-based diets. When formulating the diets, the primary consideration 
should be to supply sufficient protein for optimal microbial synthesis. 

 

CONCLUSION 
 
 Results of this study indicated that source of supplemental N has little 
effect on digestion of DM or OM in the rumen. Nitrogen digestibility in the 
rumen was influenced by supplemental N source; SBM-CP was degraded at 
relatively rapid rates compared with CGM-CP. Data presented here indicated 
limited ruminal digestibility of dietary N, when proteins resistant to microbial 
degradation were fed which may have reduced microbial growth. Therefore, 
feeding CGM would result in a greater escape of dietary N, but may not 
increase total N reaching the small intestine due to limited microbial growth. 
When a portion of the protein supplement of the diet is resistant to microbial 
degradation, then inclusion of rapidly degradable protein sources (urea) 
should be considered to maintain maximum efficiency of microbial conversion 
of N and organic matter.   
 

REFERENCES 
 
Abd El-Hafiz, G.A. and F.F. El-Hommosi (1982). The value of urea as a 

nitrogen source in fattening ration, containing bagasse, for lambs. 
Assiut Vet. Med. J., 9(17/18): 41. 

Abou-Akkada, A.R. and K. El-Shazly (1958). Studies on the nutritive value of 
some common Egyptian feeding stuffs.II. Effect of concentrates rich in 



Salama, R. et al. 

 8168 

protein on cellulose and dry matter digestion. British J. Agric. Sci., 51: 
157.   

A.O.A.C. (1970). Official Methods of Analysis (11th. Ed.), Assocition of Official 
Agricultural Chemists, Washington, DC. 

Aregheore, E.M. (1992). Effect of protein source on cassava peel utilization by 
growing sheep. Tropical Sci., 32(3): 313-317. (Nutr. Abst. and Revs., 
63(10), 5143,1993). 

Colovos, N.F.; J.B. Holter; H.A. Davis and W.E.Jr. Urban (1967). Urea for 
lactating dairy cattle.II. Effect of various levels of urea concentrate on 
nutritive value of the ration. J. Dairy Sci., 50(4): 523. 

Duncan, D.B. (1955). Multiple Range and Multiple tests. Biometrics 11:1 .  
El-Shazly, K. (1958). Some studies of the nutritive value of some ruminal   

ammonia curves. J. Agri. Sci., 51: 1.  
Etman, K.E.I.; H.M. El-Hosseiny and A.E.M. Khinizy (1995). Effect of feeding 

protein concentrate supplementation on feed intake digestibility and 
performance of growing Friesian calves. Proc. 5th Sci. Conf. Animal 
Nutrition, 1: 31, Ismailia, Dec., 1995.  

Garrett, J.E.; R.D. Goodrich; M.D. Stren and J.C. Mesike (1987). Influence of 
supplemental nitrogen source on digestion of nitrogen, dry matter and 
organic matter and on in vivo rate of ruminal protein degradation. J. 
Anim. Sci., 64: 1801. 

Goedeken, F.K.; T.J. Klopfenstein; R.A.  Stock and R.A. Brilton (1990).  
Hydrolyzed feather meal as a protein source for growing calves. J. 
Anim. Sci., 68:2945. 

Hennessy, D.W.; P.J. Williomson; R. F. Lowe and D.R. Baigent (1981). The 
role of protein supplements in nutrition of young grazing cattle and their 
subsequent productivity. J. Agri. Sci., Cambrige., 96 : 205. 

Henning, P.A.; Y.Van Der Lind; M.E. Maltheye; W.K. Nauhans and H.M.  
Schwarter (1980). Factors affecting the intake and digestion of soybean 
by sheep fed maize straw supplemented with grain. J. Agric. Sci. 
(Camb.) 46: 334.   

Hvelplund, T. (1991). Volatile fatty acids and protein production in the rumen. 
In: (Rumen Microbial Metabolism and Ruminant Digestion). Ed. J.P. 
Jouany. Institute National De La Recherche Agronmique. Paris. 

Joanning, S.W; D.E. Johnson and B.R. Barry (1981). Nutrient digestibility 
depression in corn silage-corn grain mixtures fed to steers. J. Anim. 
Sci., 53: 1095. 

Kakkar, V.K. and V.D. Mudgal (1979). Cottonseed-cake vs. urea-molasses 
complex feeding. 1. effect on the digestibility of nutrients and the 
efficiency of nitrogen utilization in the lactating Sahiwal cows (Bos 
indicus). Indian J. Anim. Sci., 49(3): 165. 

Klopfenstein, T.; R. Britton and R. Stock (1982). Nebraska growth system. 
Page 30, in protein requirements for cattle: Proceedings of an 
International Symposium. F.N. Owens, Ed. Oklahoma State Univ., 
Stillwater.  

Krause, V. and T. Klopfenstein (1978). High protein dehydrated alfalfa as a 
protein sources. J. Anim. Sci., 46: 499. 



J. Agric. Sci. Mansoura Univ., 27 (12), December, 2002 

 8169 

Lailer, P.C. and G.P. Singh (1998). Effect of different dietary nitrogen sources 
on growth performance of crossbred cattle. Indian J. Anim. Sci., 68(1): 
76. 

Lavezzo, O.E.M.; W. Lavezzo and R.C. Burini (1996). Effects of partial 
replacement of soybean meal by urea in diets for sheep. Comparison 
of apparent digestibility and nitrogen balance with (15N) glycine 
metabolism kinetics. Revista da Sociedada Brasileira de Zootecnia, 
25(2) 282, (Nutr. Abst. and Rev., 67, 4185). 

Leng. R.A.; T.J. Kemoton and J.V. Nolan (1977). Non-protein nitrogen and by-
pass protein in ruminants diets. Australia  Meat Research Committee 
Reviews., 33:1. 

Loerch, S.C.; L.L. Berger; S.D. Plegge and G.C.Jr. Fahey (1983). Digestibility 
and rumen escape of soybean meal, meat and bone meal and 
dehydrated alfalfa nitrogen. J. Anim. Sci., 57: 1037. 

Ludden, P.A. and M.J. Cecava (1995). Supplemental protein sources for 
steers fed corn- based diets : Ruminal characteristics and intestinal 
amino acid flows. J. Anim. Sci., 73: 1466-1475. 

MacRae, J.C. and G.E. Lobley (1982). Some factors which influence thermal 
energy losses during the metabolism of ruminants. Live stock. Prod. 
Sci., 9: 447. 

Matras, J.; S.J. Bartle and R.L. Preston (1991).  Nitrogen utilization in growing 
lambs: effect of grain (starch) and protein sources with various rates of 
ruminal degradation.  J. Anim. Sci., 69: 339. 

Matter, B.B.; A.M. Mahmoud; I.S. Kuoret and I.A. Abu-Selim (1995). Effect of 
feeding various sources of non-protein nitrogen on the performance of 
lactating Friesian cows. Proc. 5th Sci., Conf. Animal Nutrition, 1: 1, 
Ismailia, Dec. 1995. 

Nikolic, J.A.; D. Zeremski; A. Pavlicevic and D. Negovanovic (1983). 
Digestibility of the diet and nitrogen retention in calves given starters 
containing plant protein and urea. Zbornik Radova Poljoprivredong 
Fakulteta, Univerzitet Beogradu, 27/28(587)5-14(Nutr. Abst. and Rev., 
53(10), 5080). 

NRC. (1985). Ruminant Nitrogen Usage. National Academy Press, 
Washington, DC. 

Oltjen, R.R. and P. A. Putnam (1966). Plasma amino acids and nitrogen 
retention by steers fed purified diets containing urea or isolated soy 
protein. J. Anim. Nutr., 89: 385.  

Orskov, E.R. (1972). The effect on protein utilization of feeding different 
protein supplements via the rumen or via the abomasum in young 
growing sheep. Br. J. Nutr., 24 : 803  

Owens, F. N. and W. G. Bergen (1983) . Nitrogen metabolism of ruminant 
animals. Historical perspective current understanding and future 
implications. J. Anim. Sci, 57 (Suppl. 2) : 498 . 

Poos, M. I. (1981). Ruminal nutritional utilization of alcohol production by-
products. Feedstuffs., 53(26): 18. 

Poos, M.I.; L.S. Bull and R.W. Hemken (1979). Supplementation of diets with 
positive and negative urea fermentation potential using urea or soybean 
meal. J. Anim. Sci., 49(5): 1417. 



Salama, R. et al. 

 8170 

Rofflen, R.E. and L.D. Satter (1975). Relationship between ruminal ammonia 
and nonprotein utilization by ruminants.  I. Development of model for 
predicting nonprotein nitrogen utilization by cattle.  J. Dairy Sci., 58: 
1880. 

Santos, F.A.P.; J.E.P. Santos; C.B. Theurer and J.T. Huber (1998). Effect of 
rumen-undegradable protein on dairy cow performance.A 12- year 
literature review. J. Dairy Sci., 81(12): 3182.  

SAS user’s guide (1988). : Statistics, release 6.03 Edition. SAS Inst., Cary, 
NC. 

Shain, D.H.; R. A. Stock; T. J. Klopfenstein and R. P. Huffman (1994). Level 
of ruminal degradable nitrogen in finishing beef cattle diets. J.Anim. 
Sci., 74(Suppl. 1) :239 (Abstr.). 

Sharma, D.D. and V. D. Mudgal (1981). Performance of lactating Zebu cattle 
and water-buffaloes on different levels of urea in the ration. Indian J. 
Anim. Sci., 51(6): 599. 

Stock, R.A; N. Merchen; T.J. Klopfenstein and M.I. Poos (1981). Feeding 
value of slowly degraded proteins. J. Anim. Sci., 53:1109. 

Thombson, W.R.; K.K. Bolsen and H.J. Iig (1982). Mixtures of corn grain and 
corn silage, nitrogen source and zeranol for feeder lambs.  J. Anim. 
Sci., 55(2): 211. 

Tritschler II, J.P.; R.L. Shirley and J.E. Bertrand (1984). Tissue protein and 
energy deposition in steers fed isocaloric diets with different levels of 
nitrogen. J Anim. Sci., 58(2): 444. 

Urbaniak. M. (1995). Effect of blood meal, fish meal, soybean meal or casein 
on rumen protein metabolism in lambs. Small Ruminant Research 
18(1995) 207. 

Williams, C.L.; L.L. Berger; N.R. Merchen and G.C. Jr. Fahey (1991). Effect of 
supplemental protein source and level of urea on intestinal amino acid 
supply and feedlot performance of lambs fed diets based on alkaline 
hydrogen peroxide treated wheat straw. J. Anim. Sci., 69: 4925. 

Zinn, R.A; L.S. Bull and R.W. Hemken (1981). Degradation of supplemental 
proteins in the rumen. J. Anim. Sci., 52: 857. 

 

 دراســــات علــى التمثيــل الغــذائـى فـى الـكـرش

الحمــــنن  ـــادر نيتــروجيــن الغـــذا  علـك كــــا س تســميــن ذكـــــورتأثيـــر مص -1

 أوســـيمك.-الخليــط فلنـدي
 *ناصر عطية مهدي سليمان.*-محمود أحمد صـوت* -* محمد حلمك ياقوت*-*رضا سنمة

 لقاهرس.ا-نتاج الحيوانكقسم بحوث الإ-لأزهرجامعة ا-كلية الزراعة  *

 جيزس. -دقكال-زارس الزراعةو-** معهد بحوث الإنتاج الحيوانك
 

أذستت لاه  -استتدم ف  تته اتترا ا  تاستتث ستتن ذكوكتتذح لاتتح رلتتذت ا نلاتتوح ا م   تتث     تت    
دستتلذ ث  تته لا -ستلان ر تتذا  ل   تة ستتدث لاجتتللا    را  تثق -لجتتف ذرلاتت أتبأتتث أ تت ت22بلادذست  ذنح 

لاتلبلن لا ضذلاث ل  ث    بقتل  لاقتتتان  %64بتذد ح ملف ذ  %14دذاال لاح ا بتذد ح ذا  لقث  لان
NRC  1985. 

ذاح امد فتن   لاتل ب   تل  ته  -اردلا ن ا أو ق  ه دتل ب ل ر ة دبح ا فتذ  للاتل أ أسلست ث     
ب   تل  ته  ن ت  ا تدلا ن ر تة كوكتث لاصتل ت   بتتذد ح ا نق قته ددبتل ح   لاتل -لاص ت ا بتذد ح ا غرا ه 
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لستتل ا ق تتح   تتت  -لستتل ج تت ح ا تترتأ -ألا ذاتته لستتل  تتذ  ا صتتذ ل – تجتتث دن   تتل  تته ا لتتت  
م  بلاصت ت   دتذج  ته ستت   ا دن ت  ذاتذ ا  ذت تل ب ستبث  -ا لاق ذت كف استدب   ا بتتذد ح ا نق قتة جن  تل

لالأبتلن  ذق لان ا أو ق ا سن ا لاتا  امدبلتال   ن ذا لن  ددغرى ر   ل دغر تث نتتأ  ته صتذتأ -1%
م  106 ه دجتبث دسلا ح اسدلاتن  لا أ  ذر ك لامدبلت دلك ت لاصل ت  دتتذج ح ا غتراع ر تة لفتلعأ  - ذلال

 أذس لاه.-دسلا ح ا نلاوح ا م         
 للال اجت ن دجتبث اضف ذلا ناح انذن  دق  ف ا أو ق ا لامدبتأ.

 -ذقــ  أظ ــتن ا  دــل ج لاـل   ه :
 غ تتت لستتل ا ق تتح ا -رتألستتل ج تت ح ا تت -لستتل  تتذ  ا صتتذ لح ا غتتراع   تتف  لتتح  لاصتت ت  دتتتذج  -1

ب ا  جتنع لاتتح ذاح أ   استتد -لاق تذت  دتيك تا لاأ ذ تتل ر تة لاأتتللاون اضتف ا لاتل أ ا غرا  تتث رلاذلاتل
  ذت ل   ة ن ل أ لاأللا  اضف ا  اذح ذمفض لاأللات  اضتف اي  تل  %1ا بتذد ح ا نق قه ب سبث 

ل  تذ  ا صتذ ل ستذاع بلافتت أ أذ لات  ا  ذت تل ة لستذلا  ر ك  ق  ستج ن ا لاأللا تث ا لاندذ تث ر ت –
 .%5أر ة لاأ     ضف ا بتذد ح ر   لاسدذى لاأ ذ ث 

سج ن ا أو ق ا لاندذ ث ر ة لسل  ذ  ا صتذ ل  أر تة  ستبث   لاتلبتلن ا لا ضتذلاث ا ل  تث ستذاع  -2
 أ  قتتث ا لاندذ تتث ر تتة لستتل ج تت ح ا تترتأ لاتت  اب  لاتتل ستتج ن  -بلافت اتتل أذ ر تت  دتت ر لا ل بل  ذت تتل  

 لسل ا ق ح .ذ – ذت ل أ ض   سبث بتذد ح ملف لا ضذلاث لاقلت ث بل صذ ل ا 
دتيك ت لاأ ذ تل ذللح ارا ا  -  ذت ل   أو ق ا ة مفض للا ث ا لال أ ا جل ث ا لايلذ ث  ذلا لأ ن  ضل ث ا -3

جف/تأس/ تتذف  1151،  1159لاتت  لتت  لاتتح لستتل ج تت ح ا تترتأ ذلستتل ا ق تتح   تتت ا لاق تتذت  
  ذ  ا صذ ل.ذبصذتا   ت لاأ ذ ث لا  لسل 

 تتف  لتتح  لاصتت ت  دتتتذج ح ا أ  قتتث أ  دتتيك ت لاأ تتذ  ر تتة للا تتث ا  دتتتذج ح ا  تتذلاه ا لاتتيلذ  ذاح  -4
ستتج ن ا أ  قتتث ا لاندذ تتث ر تتة لستتل  تتذ  ا صتتذ ل   ستتذاع لاتت  ا  ذت تتل أذ بتت ذ  ل   أر تتة لاأتت   

دجتن  دتذج ح لاندجن  ، ذر ة ا  ق ض  ق  أ ن  ضل ث ا  ذت ل   ة مفتض لاأت   ا  دتتذج ح ا لان
 لا  بلقه ا لاصل ت ا بتذد   ث.

م ر ة لاأ   ا ن ل أ ا  ذلا ث  نلاتوح ا دستلا ح   -5 ذاح  – ف  لح  لاص ت   دتذج ح ا غراع ديك تام لاأ ذ ل
 سج ن ا أو ق ا لاندذ ث ر ة لسل ج  ح ا رتأ ن ل أ   ت لاأ ذ ث  ه أذناح ا نلاوح.

ذلاه   نلاتتوح ا لاغتتراأ ر تتة لستتل  تتذ   ن  ضتتل ث ا  ذت تتل   أو تتق   تتة دنستت ح لاأتت   ا  لاتتذ ا  تتأ -6
جف   تأس / ذف   ه  فس ا ذقن ا ر  ا مفضن   ه اترا ا لاأت لان 255جف   ة 235ا صذ ل  لاح 

 لا  لسل ج  ح ا رتأ ذلسل ا ق ح   ت ا لاق ذت  د جث   را الإضل ث.
ل ذاح  ن  ضتل ث ا  ذت تل   أو تق   تة مفتض   تت لاأ تذ   ته للا تث ا لاتل أ ا جل تث ا لايلذ تث  ذلا تأ -7

ذلل ن أ ض  لاأ لان دنذ    را ه ذأقت  ا أو تق دل فتث  ته  –نس ن ا لفلعأ ا دنذ   ث   نلاوح 
يلذ تث لجتف لاتل أ جل تث لا 4.56رلا  ث ا دسلا ح ا أ  قث ا لاندذ ث ر ة لسل ج  ح ا رتأ لات  ا  ذت تل 

 ج  ه/ لجف ن ل أ  ذلا ث. 1.73لجف بتذد ح لا ضذف ذ  0.427 –
تاستتث أ تته ر تت  استتدم اف لاصتتل ت بتذد   تتث  تته رو تتق ا نلاتتوح ذقتت  أستتدم   لاتتح اتترا ا    

جتل ا لاسلا ث ددلا ن بل مفلض لاأ   دلستال  ه ا لت    للال اذ ا نل   ه لسل ج  ح ا ترتأ    ل ته  
اف د ر ف ارا ا أو ق بلاص ت   دتذج  ه ست   ا دن   ذاذ ا  ذت تل ذر تك   ذصتذ    تة أ ضت  استدم 

 لفلعأ دنذ    را  ث لاتدفأث .       را ا بتذد  لن ذ  لانل ظث ر ة

 


