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Table 1. Components and chemical composition of experimental diets (% of dry matter) 

  Experimental diets   

Diet components  1 2 3 4  

Barley 61.72 68.74 6874 68.74 

Wheat straw 23.20 24.06 24.06 24.06 

Soybean meal 9.03 - - - 
Molasses 5.05 5.05 5.05 5.05 

Urea - 1.16 - - 
Optigen® - - 1.29 - 

Slow Release Urea  - - - 1.45 

Mineral and vitamin supplement 1 1 1 1 

Total 100 100 100 100 

Chemical composition (% dry matter)      

Crud Protein  12.90 13.01 13.01 13.01 

Energy (Mcal/kg)  2.383 2.391 2.378 2.375 

Neutral detergent fiber  33.79 34.54 34.54 34.54 

Acid detergent fiber  17.15 17.42 17.42 17.42 

Ash 3.79 4.00 4.00 4.00 
1Diets were included concentrate and mineral and vitamin supplements plus: 1) wheat straw and soybean meal, 2) wheat straw 
and urea, 3) wheat straw and Optigen® and 4) wheat straw and slow-release urea produced in laboratory.
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Fig. 1. Amounts of urea release from selected systems in water (A, B) and buffer (A(b), B(b) 
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Fig. 2. Amounts of urea release from selected systems based on in situ procedure
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Fig. 3. Camparison of urea release from slow-release urea and Optigen® in water 
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Fig. 4. Comparison of urea release from slow-release urea and Optigen® based on in situ procedure 
 S!�4 -  �# 

�# ,���$#�J B�9�D�

�# B��?J >?
)SRU <�
 P��# *0 �@/�3# � (�B�/ &"'(9�" ,�?  

 �� V2 -  � &6*i� R�[ 
$��<
#'+ 3=%R�[ 
$�� ,*?�y ,*9  , /�# � &c.[ 
 .9'� 
$ �'(`��" b�/K# %A/X5�*3 %&KJ 
$��

 
$
*0 �? ,=k5B9   �0 
 �V
*/ &�9���J ,�? 
Table 2. Dry matter intake, aparent digestibility of dry matter, organic matter, protein, neutral detergent fiber and 

acid detergent fiber in lambs fed with experimental diets 
  Experimental diets       

 
Digestibility (%) 

1 2 3 4  SEM  P value  

Crude protein 60.08 58.04 61.61 61.80 1.174 0.1404 

Organic matter 63.08 61.95 64.62 64.65 1.3290 0.4395 

Neutral detergent fiber 26.83b 29.13ab 26.44b 31.07a 1.038 0.0278 

Acid detergent fiber 17.52c 17.37c 21.74b 26.20a 0.9018 ˂0.0001 

Dry matter 61.82 66.47 65.22 66.29 1.3706 0.1309 

Dry matter intake (g/day) 1444.39 1489.45 1477.91 1462.74 40.513 0.8731 
1Diets were included concentrate and mineral and vitamin supplements plus: 1) wheat straw and soybean meal, 2) wheat straw 
and urea, 3) wheat straw and Optigen® and 4) wheat straw and slow-release urea produced in laboratory. Means with different 
superscripts within the same row differ significantly (P<0.05). 
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Table 3. Nitrogen balance and blood urea nitrogen in lambs fed by experimental diets 

  Experimental diets       

Parameter 1 2 3 4  SEM  P value  

N Intake (g/day) 24.84c 28.47 bc 32.01 ab 33.90 a 1.337 0.011 

Fecal N (g/day) 7.04 b 7.06 b 8.42 ab 8.78 a 0.5167 0.0558 

Urine N (g/day) 10.30 b 12.59 a 10.93 ab 11.06 ab 0.6391 0.1136 

 N Retention (g/day) 7.64b 8.54b 12.61a 13.48a 0.4037 0.0001 

Blood Urea Nitrogen 
(mg/dl) 

19.91b 24.63ab 25.55a 22.49ab 1.215 0.0281 

1Diets were included concentrate and mineral and vitamin supplements plus: 1) wheat straw and soybean meal, 2) wheat 
straw and urea, 3) wheat straw and Optigen® and 4) wheat straw and slow-release urea produced in laboratory. Means with 
different superscripts within the same row differ significantly (P<0.05). 
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Abstract 

This study was conducted to compare effect of different nitrogen sources on the rate of release, nitrogen balance 
and nutrient digestibility in Mehraban male lambs. Digestibility parameters and nitrogen balance were measured 
in 15 Mehraban male lambs. The experiment lasted 21 days including 16 days of adaptation and five days for 
sample collection. Diets were isonitrogenous and isoenergetic. Diets were included concentrate, mineral and 
vitamin supplements plus: 1) wheat straw and soybean meal, 2) wheat straw and urea, 3) wheat straw and 
Optigen® (a commercial slow-release urea supplement) and 4) wheat straw and slow-release urea produced in 
laboratory. Before beginning the in vivo experiment, release rate of slow-release urea sources in water and also 
rumen disappearance was measured. Intake and digestibility of dry matter and organic matter did not affect by 
treatments, whereas the digestibility of NDF and ADF was significantly different in the treatments containing 
slow-release urea supplement in comparison of soybean meal treatment (P<0.05). The amount of nitrogen 
excreted in urine was significantly higher in urea treatment while retention of nitrogen in slow release urea diets 
was significantly lower (P<0.05) than other treatments. The results of this study were shown that the slow 
release urea produced in this study had suitable rate of release in rumen and it could be used in ruminant diets 
containing low quality forages as a supplement. 

Keywords: Release, Urea, Mehraban sheep, Nitrogen  

 

 

 

 

 

 
 

 
*Corresponding author: alipourd@basu.ac.ir 


