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Table 1. Ingredients and chemical composition of the experimental diets used for Dalagh ewes (% of diet DM) 

Ingredient 0% Cottonseed 
plant 

50% Cottonseed plant 100% Cottonseed plant 

Wheat straw 40.00 20.00 0.00 
Cottonseed plant 0.00 20.00 40.00 
Barely grain 20.60 19.70 19.50 
Maize bran 9.81 10.71 11.37 
Soy bean meal 11.36 10.66 10.10 
Wheat bran 5.80 6.50 6.60 
Beet pulp 4.00 4.00 4.00 
Canola meal 3.00 3.00 3.00 
Salt 1.00 1.00 1.00 
Limestone 1.50 1.50 1.50 
Fat powder 1.43 1.43 1.43 
Urea 0.50 0.50 0.50 
Vit & Min* 1.00 1.00 1.00 
Chemical composition 
Dry matter )(%  87.51 87.65 87.79 
ME (Mcal/kg) 2.30 2.30 2.30 
Crude protein (%) 13.50 13.50 13.50 
Acid detergent fiber (%) 27.21 28.02 28.84 
Neutral detergent fiber (%) 40.94 42.97 45.01 
Ether extract (%) 1.23 1.14 1.02 
Ash (%) 4.62 4.37 4.13 
Phosphorus (%) 0.79 0.79 0.78 
Calcium (%) 0.29 0.30 0.31 
*Vitamin and mineral premix provided per kilogram of diet: vitamin A: 1000000 U, vitamin D3: 250000 U, vitamin E: 3000 
U, Mg: 32000 mg; Mn: 10000 mg; Zn: 10000 mg;  Cu: 300 mg; Se: 100 mg; Ca: 100 mg; Fe: 3000 mg; Co: 100 mg; P: 
30000 mg; monensin: 1500 mg; antioxidant, 100 mg. 
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Table 2. Chemical and nutrient compounds of cottonseed plant 

% of DM Nutrient 
88.10  Dry matter  
8.14 Ash  
7.10  Crude protein  
66.40  Neutral detergent fiber 
4.40  Ether extract 
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Table 3. Effect of different levels of cottonseed plant on the performance of Dalagh ewes 

Item 
 Treatment    

0% cottonseed 
plant 

50% cottonseed 
plant 

100% cottonseed 
plant 

SEM P-value 

First weight (kg) 36.06 35.80 35.96 0.77 0.98 
day 7 weight (kg) 37.12 36.42 36.92 0.68 0.80 
day 14 weight (kg) 37.80 37.30 37.44 0.66 0.90 
day 21 weight (kg) 38.82 38.32 38.52 0.64 0.88 
day 28 weight (kg) 40.18 40.36 40.82 0.62 0.81 
Final weight (kg) 40.98 41.35 41.41 0.62 0.90 
Weight changes (kg) 4.92 5.55 5.45 0.19 0.40 
Daily weight gain (g) 140.45 158.52 155.68 5.30 0.40 
Dry matter intake (g) 970.08 1052.87 1048.42 70.02 0.65 
Feed conversion rate 6.87 6.68 6.78 0.28 0.93 
SEM: Standard error of the means 
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Table 4. Effect of different levels of cottonseed plant on apparent digestibility of nutrient in Dalagh ewes  

Treatment  
P-value  SEM  100% cottonseed 

plant  
50% cottonseed 

plant  
0% cottonseed 

plant  
Item 

0.34  0.97  72.65  70.66  71.44  Dry matter  
0.32  0.55  76.18  77.30  76.04  Organic matter  
0.45  0.57  66.05  66.98  65.39  Crude protein  
0.34  0.70  37.82  39.13  37.83  Neutral detergent fiber  
0.68  1.32  85.74  84.35  85.79  Ether extract  

SEM: Standard error of the means. 

  



68              #L�� L�]3  :���N�� 
 $E� ��% F5�G3 H&I� .2 J7 �K	L2-  ��+- �� �02?5��M *�$N5�6 $� 9+�O�* �'2��$:#�� )&P ....
   

 

�'2��$::.)&P #�� V ��)  F5�G3 H&I� $+E�� �� j&�$3

��+- �02?  �'2��$: $� �)�� )&P #��. B+3#��  � RS��

 �
LK5 �L� �{�� 9�� .T��� $� V ��)*  ��J+3

#$�  ��J+3 B �J:� �� J-&5- 
 L $+�+5-�02? ��+-  B �J:�

.2/3 mX�P� 
 ��:� ��#  L� �L��(3 ����+� D+�

)05/0<P.( �'2��$: $ �� � a3�� .)&P #�� *�
$��5%

 �� D+3&0iC 90�) 
 D+i&�&5- *D+3&0iC *a% D+n�
$? *�
�

D+i&�&5- .2/3 mX�P� �L22% 9:� � #����+� D+� #��

F5�G3 H&I� ��+- .L() �L��(3 �02? �'2��$: #��

 ��&+k 9+/l
 4� .�&P �+�� �P�� .)&PL2��� .

+[3 �P�� 	$� J-&5- zI� � #r$)� m$Z3 4� #L

��% b�$++"� �� 
 9�� ��-L22%�&G() �$+K � .[+% 
 .

 9�� �C $� �A�)� .9�� c0�$3 �&P J-&5- zI�� 	�� -

�:&56 4� �% . ��.3 F+5/� @4� �% .0(P #�� L22%

 L��� ./+0, �23�� 4� $��%)et al., 2009 Ndlovu .(

� J-&5- ��J+3 V ��) 23�� � $l�k B �34C� ./+0,  �$M

�����fK 
 &?��G3 .) �+�1395 �% L)��� ��() J+) (

��+5� � �&P J-&5- zI� �� �L� � !"� .)���+� #��

 .) �:&56 �23�� �./+0,  �&P.9��� �$M  �f)C D+2w��

.2/3 mX�P� L)�$% @�J- .( �34C #����+� D+� #��

 .L() �L��(3 J-&5- ��J+3 $A) 4�D $��f3 �
�  �&Z]3

� J'�  $+�3 � D+n�
$?4�� 
 9P&�  
 9�� �L� � �C

�
� �r
$�+) *D �$��2�.3 �&P #� .�$� #�$� L)�&�

 �&� ���[��� ��-L22%�&G() � D+n�
$? � !"� 9+/l


)et al., 2009 Ndlovu .(�
� �r
$�+) 9A5q � �&P #�

a+0M 4� .[5�G3 a3�&6 �� ��-L22%�&G()  _+%$�

D+n�
$? L`� *d�&P . �+�+�  90�) *�$+K 	�P

D+n�
$? ��&3 �� 	�P a��M .iC  
 �0�N� � $+�G� 9P&�

4�� 
  z�$� *�0�N� 4� L/� D+n�
$?�
� �r
$�+) #� ��

.5P�� �(23 �+5% 
 L0% �$N5�6 
��� .7��� ��  

)et al., 1993 Rosler .(�
� �r
$�+) ./+0, 9A5q #�

� �&P D+10  ��25 .5+3.�� � 	$- $�+i9��  

)2009; Ndlovu et al., 2009 Merck,(.  �� �K&� �� ���(3

 ��&��
� �r
$�+) 9A5q $� $E&3 a3�&6 D+� �&P #�

F5�G3 #����+� .( �34C* .3.2/3 b
�[� 	L6 ��&� ��

�
� �r
$�+)�&P #� �$% �+K&� �.  ��J+3 D+2w��

�
� �r
$�+) �&P #��23�� � $l�k B �34C V ��) � 

./+0,  .�&���fK 
 &?��G3) �+�1395 �% L)��� ��() (

�
� �r
$�+) 9A5q��+5� �&P � #� � !"� .)���+� #��

 .) �:&56 �� �L� �23�� 4� $��%�% �&� ./+0,  D � a+i�

.3 $3� �% L��� �$+K � �r
$�+) �&0�% L)�&�_0� 

�
� �r
$�+) 9A5q B��%.3 �&P � #� �&�)NRC, 

2000.( _+�C �+G(� #�$� �&P �
$��5% #
�$[` #��

.3 ���[��� #L0% 
 �&�)Silanikove and Tiomkin, 

1992.(  � �
$��5% ./+0, 9A5q$) �i��&-  D+�63  ��

193 .5+3.�� � 	$-9�� $�+i )2009; Ndlovu et al., 

2009 Merck,(. V ��) � �&P �
$��5% ��J+3  B �34C

�23�� � $l�k ./+0, 9��� �$M. )1999( Marie  ��+�

��&� S�� $� #r$)� ��J+3 �% �$% zI� �
$��5%  #$+E��


 ��L) �'2��$: D � �02K $+E�� 9]� _+%$� .[+% #��

.3 �$M �$+K�$+-. B�
u? D � V ��) �� �K&� �� D+2w�� 


 ^��I3 �� V ��) )���N�� 
 $f3 #L�]3 B �34C1397(* 

B+3 � �
$��5% ��J+3  B �J:� �� B �34C �&3 #��

9��� B��% �� a ��� ��% L`�*  $A) 4� mX�P� D � �3�

.2/3 #�3C.�&0) ��  

  

 �
LK5 - $E�  F5�G3 H&I���+- �'2��$: $� �)�� �02? )&P #��. B+3#�� RS��   
Table 5. Effect of different levels of cottonseed plant on blood parameters of Dalagh ewes 

Blood parameters 

 Treatment     
0% 

cottonseed 
plant 

50% 
cottonseed 

plant 

100% 
cottonseed 

plant 

SEM P-value  

Cholesterol  (mg/dL) 59.48 61.14 62.35 1.648 0.478 
Triglyceride  (mg/dL) 21.08b 23.14a 28.03a 1.649 0.044 
Glucose  (mg/dL) 71.22b 78.17a 79.74a 2.294 0.046 
Urea  (mg/dL) 11.07 12.66 12.65 0.785 0.288 
Total protein (g/dL) 6.97 6.83 7.45 0.245 0.916 
Albumin (g/dL) 4.50 4.59 4.25 0.226 0.393 
Globulin (g/dL) 3.27 3.24 3.19 0.419 0.256 
Albumin:Globulin 2.08 1.47 1.41 0.400 0.207  

a-b Values with different superscript letters within a row are significantly different (P<0.05). 
SEM: Standard error of the means. 
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Table 6. Effect of different levels of cottonseed plant on eating and rumination behavior of Dalagh ewes 

     
Behavior P-value SEM 100% cottonseed 

plant 
50% cottonseed 

plant 
0% cottonseed 

plant 
0.06 13.51 317.4 273.4 274.0 Eating 
0.29 11.30 275.0 242.4 243.0 Rumination 
0.12 24.66 592.4 515.8 517.0 Chewing 
0.12 24.66 847.6 924.2 923.0 Resting 

SEM: Standard error of the means. 
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Abstract 

The objective of this study was to evaluate the effect of the replacement of different levels of wheat straw with 
cottonseed plant on performance, digestibility, blood parameters, and rumination behavior of Dalagh ewes. 
Therefore, 15 ewes with three treatments and five replications were used in a completely randomized design. 
The treatments consisted of 0, 50, and 100% replacement of wheat straw with cottonseed plant. The whole 
period of the experiment was carried out in 35 days, consisting of seven days for the adaptation period. Ewe 
body weight was recorded weekly. Fecal and feed samples were collected on days 31 to 35 for five consecutive 
days from each treatment to determine digestibility. Blood sampling was done on day 35 and 4 hours after 
morning feeding. On days 29 and 30, the rumination behavior of ewes was estimated for 24 hours. Results 
indicated that dry matter intake and weight gain in the second treatment (50% cottonseed plant) increased and 
feed conversion rate was decreased, but generally performance and digestibility were not affected by treatments. 
Also, there was no significant difference between experimental treatments in digestibility. Results of the present 
experiment showed, by increasing the amount of whole cottonseed plant in ewe diets, the concentration of 
triglyceride increased (P<0.05). The most and the least concentrations of glucose were observed in the first 
(contained 0% cottonseed plant) and second treatment (contained 50% cottonseed plant), respectively. With the 
reduction of wheat straw levels in the diet, chewing time and rumination behavior were increased. The 
difference was not significant in eating, rumination, and chewing behavior. Based on the results of this 
experiment it could be possible to replace the cottonseed plant in the diet of ewes. 
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