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Abstract 
This study was conducted to investigate the chemical composition and nutritional characteristics of corn seeds exposed to gamma ray and the effect of 
its silage feeding on performance of finishing male Zandi lambs. First, the germination characteristics of control and irradiated corn seeds with 
different dosages of gamma ray (25, 50, 100, 150 and 200 gray) were measured. After determining the appropriate dose, corn seeds were irradiated 
with gamma ray at 25 gray and cultivated in the field. At the end of the growth period, corn forage was harvested and ensiled in experimental and farm 
silages. In addition, the effects of feeding experimental silages on performance and blood metabolites of finishing Zandi lambs were determined. 
Experimental treatments were: 1) control; diet containing 20% non-irradiated corn silage and 2) diet containing 20% corn silage irradiated with 25 
gray gamma ray. Irradiation with 25 dosage of gamma gray increased secondary roots, plumule and rootlet number in greenhouse condition as 
compared to other irradiation dosages (P<0.01). Irradiated corn had higher levels of soluble carbohydrates, soluble protein and chlorophyll content in 
the field condition compared to control group (P<0.01). Silage obtained from irradiated corn had higher crude protein content and lower pH compared 
to control (P<0.05). Feeding irradiated corn silage increased final body weight and average daily gain and improved feed conversion ratio of fattening 
lambs (P<0.05). Based on the results of the present study, irradiation of corn seeds with gamma ray improves corn silage quality and performance of 
fattening lambs. 
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�3�35�� /� �3�C7�� �� 01�2 ���  ����I ��H)�SAS 
 @��)1/9 i�\ D��Q �3 � (j&��G  .�� 
H6$ �)3�]$

�3�3 H ���I6	���) � 3�4*!+ ����� B�L ���  
��
�3�3  /� �3�C7�� �� B��/ �3 ������4$ ���Mixed Model 

� ) ���� Y�����2 � (� X�� � �
�U� ����  a���4��3  
 |�� �305/0 �� 5�6��.  

)2  (               Yijk = μ + Ti + δij + tk + (T×t)ik + eijk 

 ���� �
� �3 GYijk ~����A� �� ���U� ;μ � X�� � ;
 ~0GTi ~��! $ �'� ;δij � �C1 � X�� � �� �)3�]$ ���L ;

 n��
���2σ ~tk B��/ �'� ;��!� �� � ~(T×t)ik 0��U7� �'� ;
�3 B��/  � ��! $eijk .F�� �A
��/I ���L  

  
��� 	 �����  

���8 O
��/I �3  � e*7@� i��� �3 ���$�$�. /� n. ;��/
��� �� J U7�� ,����A� � 8�$ ��  ��'� ;�A
��/I B��� �

� '($ .�A� ����A� �����3��� B��� � �3 OE8 /�  ���/3
 e*7@���$�$�.�  �����
� ���8 ���  ,�- �"� ��/ �3

���8 )3( �I.F�� ��� �3�  ���$�$�. ���/3 O
�H)� ��
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A
� 3���$ A
� ��\ ;
���' ��� Q�� � K  F)�
 O��G K
)01/0<P���8 �1�3 .(  ;��/A
� 3���$  ��\ ;
���' ���

A
� Q�� ��\ � K  ��! $ �3 K25  ���� �� �$��C$ ���
 .F���� ����� '($  � �$�.�
��� ��� � ��  *2�� ;JQ�)

 ;�����7L��  (5��% B��/�� � F)�� ��
��� ���  O��$
G) C F(k��� �3 �7)�����Q ,�� ;/3 ; F�� ����� . �3

����� 3 ���� ���$�$�. ��O �) [�� ���/3 �  /� �$200  (���
A
� �/���� O��G P+�� ,�- �3Q�� � K �� K]7[ .

J�  /� �$[�� ���/3 �� ���� ���$�$�. ;� 	K150  �3 ���
A
� ��\ O��G ��
/�� Q�� � K  3�3 B�A� �� K]17[ G ;

�� � 
($ �� D*�� �
� �W�2 ����� Z
�7� O��G 0 �3 .�	G
?L�� � ���� ;[�� /3 �� ��3�$�. �'� �3 A
 � ��$ O
�H)
B����� ) ���	
�2; l 7�� � ��(  ��3�$�. /� n. ��� �G-

 F��]8[ �� ��3�$�. ����� �
� Z
�7� ��A� ��2 � + �3 .
� O��$ /3 � 2  �$30 ��� �H)� P+��
O ,�C1  ���

���8 �1�3) ���8 ?L�� ;��/ �/�� ��\ ;
A  �
� $�G�d 0 �3 ( �3 ��4 7
�$ �� ��U�
� � �� �� �� ���� 
]15[. �7�
Z a��H� �
�� � ����� �
��� B�A� ��  G ��3
$ ��!  �"����$�$�.  ��� ���� ��� ��JG  /� �$25  �$30 ��� 

� �!����� _�R� �� /� �$[�� /3 �3 �100 -70 ��� ; �6	�
 ��� O��G
� ?L�� �� A
� ��� ���3��.  8�$ �� �"�

� Z
�7� � F�3  y�� ��\ ���I25  ��3�$�. ���� ���
.�� w�@7�� O
��/I ��� 02��� �3 ,�-  

 �'���$�$�. /3 ��) ���� �25 (��� ��  3��� F�*^
FAG ,�- u�� ��*R� �3 +�H� �3 ��� ���8 )4( 

.F�� ��� �3��I  3��� F�*^ O
�H)� P+�� ���$�$�.
� �� ,�- u�� �3 ��*R����\ ?L�� G ���

 ��! $ �3 ��*R� � �$��. � ,��� ����G B�H � ;0 )��*G
���$�$�. O � ���  3�� �$)05/0P< .( G F�� ��� a��H�

 P+�� ���� ���$�$�.#$  � ��*� ��7L�� �3� ����7� � J� 
� ��  `
�\ /�$ ���$� z�G& � #$ ;�A^  �  ;H7	��7) �3

��$
0 � J7� �G� �W $�� � G�$ p!6$ � ,�V *	)� 
��7L��� ��*� ��� � ��� O��$ FR$ ��  3��]11[ �3 .
����� �� ��7R�� � �� ! ����*� �
 �H)� ��
O /3 �$�. 
 �����$ 50 ���  ��� � ��� �3B. inermis  O
�H)�

� ;F)�
���\O � G  0 )��*G ���U� �
�$a  �b  ��! $ �3
20 B�A� Z
�7� �
� .�� ����A� ���  O
�H)� ��	�3

���X�� P+�� G F�� � 
�. ���/3 �3 0 )��*G ���
�� �� � �H7	��7) F )�v O
�H)� � ��� B3���$[�� .3��

�� � 
�. /3 �� ��3�$�. �3 �H7	��7) F )�v  P+�� ����$
O � Y��� � � ��$ � ��� F+�� O
�H)�  FAG �3 �$

��� J� .3�� ��� � e*7@� ���  ���� #7� 3�VE� ;� 	K
 �	��� �
� ! �� � ,��� ����G � � �$��. ;� ���. B�H �

�� ��*R��7�I F )�v O
�H)� FE8 �3 ����$  � ���� �G�
O � F���U�  �� R� ���
�.�� S
��� �3 ��� ���� �� � �$

 �	G 0!+]1[.  
  

 A�'B3!12�� �- �&�1 !-�5)5�� �=>5 . ��.)B ��� 8�9 �3- !�( 

   ���/3���$�$�.  
SEM  P value    �C1  25  50  100  150  200  

���8 �1�3 ��/  2/97 8/95 6/98 8/95 2/97  2/95 88/1  9/0  
� 3���$
A ��� ���'
 a27/4 a37/4 b50/3 bc17/3 c85/2 c90/2 13/0  01/0<  

A
� ��\ �7���) K (�7�  a32/8  a08/8  ab37/7  bc89/6  cd23/6  d10/6  02/0 01/0<  
 ��\Q�� �7���) K (�7�  ab14/4  a30/4  ab05/4  b86/3  ab74/3  b68/3  15/0  03/0  

a-d!% & V��� �� �� �-�C&�� W��< �- �.'�. 8���5 : ) Q0. �.�05/0<P.(	 	
SEMK,��& ��.'��I0. ��YE : .��  
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A�'B 4 .-�5)5�� �=>5�3- !  8��� �- !��	
1�� 8�9 !�&) (TCE *(� R�1 /R�1  

� #7�  ����  ���$�$�. ���  SEM  P value  

 0 )��*Ga b43/16  a73/18  40/0  01/0  
 0 )��*Gb b09/13  a01/16  65/0  01/0  

0G 0 )��*G  b70/29  a70/34  83/0  01/0  
,��� ����GwI �3 ��*R� ���  b6/449  a0/616  54/21  01/0  

��*R� � �$��.  b25/12  a43/14  73/0  04/0  
a-d�-�C&�� W��< �- �.'�. 8���5 : !% & V��� �� �� ) Q0. �.�05/0<P .(	 	

SEMK,��& ��.'��I0. ��YE :  .�� 

'��
 :1�� 8�9 ;��< (. Q
�D �3- *�'- ��)5��! � -�5)5��! �'
 :1�� 8�9 ;��< (. Q
�D �3- ��)5��! �'
.  

  

��! $ �'� � ,�- %& � �
� ! � D G�$ �� �A
��/I  H8
�	�� 5�L � �$��. ���8) 3�V� ��35 01�2 ,�- %& � .(

 ��"� /����$�$�. ���  ���U�pH JG �$ ��! $ � FV�� �
 F��3 ����)05/0<P  .(JG �$  B3��pH  ,�- %& � �3

 ��"� /� 01�2���$�$�. ��� �� ��  B3��[�� �� B��$
,��� ����G �3 �$�
�� � !@$ 6 7� �3 � ��*R� ��� 

BI  �� �3�3 FV�� ��I ���� �� O
�H)� 6 7� �3 ]4[.  
B�!�G��\ ) ���8 �36( � ����A��  3��.��$�$�� 

) 
H6$ p
�� O@� O
�H)� P+��a( ) �� %& �05/0=P ;(
 �� �� '($ ���) 
H6$ �	�G O@�b) 
H6$ ��� F��' � (c (

J� .F���� 
H6$ ���U� � 	K  �3 lAL �3�� �'�� ��
".
 ��V+ ���V!4�  /� 01�2 %& � �3 F+�� �3 �1�3 �3 ��

���$�$�. �"� O � ��� ) 3�� ���� /� �$05/0<P ,������ .(
 �� �
[�� �X7�V!� 
H6$ p
�� O@� G F�� �3�3 B�A�

 3��3 � �$��. ���U�]14[O � �"� ; O@� B3���$  ��*R� ���
���$�$�. %& � �3 �� ���  O@� O
�H)� P+�� ����$a  %& �

$ �A
��/I �3 .3�� ��! ]15[ 6	���) �
�U� �3 � ��$ ���
 ���/3 �� �"� ���$�$�. /� 01�2 5����� )�*+ /��100  �$

200 6	���) �3 O
�H)� ;���� ���� �� ��� /�� � ��$ ���
O���. �
� .�� ����A� lAL �3�� J�� F *��Q �  B���

6	���) �3 O
�H)� �
� 0 �3$�. /� n. � !@$ ��� �� ���$�

 ���/3100  �$300  ,��� ����G ���U� O
�H)� �� ���
 a��H� 5����� )�*+ �	 ��7
� � ����� ,�V G�$ � ��*R�
 � � 5����� ;B/�� ��"� ���$�$�. �A
��/I �3 ��� .��3�G
 F *��Q �� �� '($ ���� �$�. e*7@� i��� �� ,�- �
�V �

BI %& � lAL �3�� J�� ��XA
��/I a�� � �� F���� �
]4[� O
��/I �
� �3 . �� ���O � �!���) G ��� �$ 

� $��� ����G ,�V G�$���$�$�. ��! $ �3 ��*R� � �$��.  ���
���8)  ���4  �5 
H6$ p
�� O@� B�H � O
�H)� P+�� (

H6$ � .F�� ��� %& � lAL �3�� �'�� ��
".  

 ���8 `V\)7(� ; �
�� HG�*� H8F ����7���� 
���L ��� FR$ �A
��/I ���� '($ �� 8  ��������3��� 

 ��! $ ���� �3 HG�*� ���U� .F)�X� ���QJG �$  ���� /�
) 3�� ����05/0P<.(  

) ���8 �3 �� 8 �"#� 3��� J�� F *��Q ���U�8 B�A� (
��� �� 8 lAL �3�� J�� F *��Q .F�� ��� �3�3  ��! $ ���

��� /� �$[�� �A
��/I���� ��! $ ��� ) 3��04/0=P �3 .(
� +  � '($ FR$ �"#� 3��� �
�� J�� F *��Q ;��2

 � ���7�3 3�VE� j[�!72� .F)�X� ���Q �A
��/I �����! $
�� 8 �"#� 3��� ��3�$�. %& � ���2 ���  P+�� ���

� �� 8 lAL �3�� J�� F *��Q O
�H)�  O
�H)� ��V�3

H6$  ���8) %& � lAL �3�� �'�� ��
".6��� (  .F�� 
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 A�'B5 .-�5)5�� �=.!  �3- �-FD�5 
	�!�  �pH 670 8�9  

� #7�  
%& � ,�-  

SEM  P value  
����  ���$�$�. ���  

�3�� (�1�3) lAL  94/26  60/26  9/2  93/0  
�3�� (�1�3) ��I 00/96  96/98  4/1  17/0  

NDF (�1�3)  88/49  51/49  4/5  65/0  
ADF (�1�3)  51/35  24/32  46/1  38/0  

(�1�3) 5�L � �$��.  b23/9 a44/10  18/0  01/0  
(�1�3) ��$� ���]+  57/4  32/5  73/0  48/0  

pH  a76/4  b51/4  05/0  01/0  
a-d!% & V��� �� �� �-�C&�� W��< �- �.'�. 8���5 : ) Q0. �.�05/0<P .(	 	

SEMK,��& ��.'��I0. ��YE :  .�� 

'��
 :067 8�9 ;��< (. Q
�D �3- *�'- ��)5��! � -�5)5��! �'
  :067 8�9 ;��< (. Q
�D �3- ��)5��! �'
.  

  
 A�'B6 .-�5)5�� �=.!  �3- �-�[%0.�: ���[5 ��� 670 TCE ���& ���3� 8�9  

6	���)  
%& � ,�-  

SEM  P value  
����  ���$�$�. ���  

a  b2/13  a4/18  028/0  05/0  
b  3/62  2/64  08/0  13/0  
c (F+�� �3)  1/7  5/8  01/0  31/0  


H6$ (�1�3) �'�� ��
". b4/61  a3/70  06/0  04/0  
a-d!% & V��� �� �� �-�C&�� W��< �- �.'�. 8���5 : ) Q0. �.�05/0<P .(	 	

SEMK,��& ��.'��I0. ��YE :  .�� 

 !-�5)5�� � !��)5�� *�'- �3- Q
�D (. ;��< 8�9 670 ���< ��B :'��
 !��)5�� �3- Q
�D (. ;��< 8�9 670 ���< ��B : �'
 .�'
  

  
 A�'B7 .��B �=>5 ��� �&(?�C!  �-QH)-�I& !�&) !�)E ��� !0� /R�1 ��- (�IH ��  

� #7�  ����  ���$�$�. ���  SEM 
P value  

��! $  B��/  ��! $× B��/  

HG�*�  a5/83 b83/71 65/2  02/0  01/0  64/0  
���7�*G  33/39  00/36  52/2  40/0  03/0  15/0  

��$ �
�� *�  67/18  08/21  60/2  54/0  07/0  93/0  
���� B%��7 ���  21/27  37/31  23/2  24/0  19/0  62/0  

) JG ���XK �� � �$��.�d �LDL(  85/11  20/9  60/1  29/0  24/0  17/0  
) [�� ���XK �� � �$��.�d �HDL(  75/23  58/22  80/0  35/0  19/0  17/0  

 FV��LDL � HDL 45/0  40/0  06/0  60/0  36/0  16/0  
� ���7�*G FV�� HDL 64/1  59/1  07/1  40/0  31/0  24/0  

a-d!% & V��� �� �� �-�C&�� W��< �- �.'�. 8���5 : ) Q0. �.�05/0<P .(	 	

SEM ��.'��I0. ��YE :K,��&  .�� 

'��
 :067 8�9 ;��< (. Q
�D �3- *�'- ��)5��! � -�5)5��! �'
 :067 8�9 ;��< (. Q
�D �3- ��)5��! �'
. 
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 A�'B8��B ����] #^� Q�-�_ .  �� !C��&(? ���

��- ��.��� ���  

FC1  
�A
��/I ����  

SEM  P value  
����  ��! $  

(�1�3) lAL �3��  b3/64  a7/69  4/1  04/0  
(�1�3) 5�L � �$��. 7/59  1/58  1/1  41/0  

NDF (�1�3)  2/48  3/48  4/1  96/0  
ADF (�1�3)  7/39  1/38  6/1  54/0  

(�1�3) ��$� ���]+  1/52  8/50  1/2  03/0  
a-d!% & V��� �� �� �-�C&�� W��< �- �.'�. 8���5 : ) Q0. �.�05/0<P .(	 	

SEM ��YE :K,��& ��.'��I0.  .�� 

 � !��)5�� *�'- �3- Q
�D (. ;��< 8�9 670 ���< ��B :'��


!-�5)5�� !��)5�� �3- Q
�D (. ;��< 8�9 670 ���< ��B :�'
 .�'
  
  

) ���8 `����9 O
�H)� � ����. B�
�. B/� � X�� � ;(
��� �3 ��/�� B/�
"#$ ���  %& � ���2 �� 8 �� ���

"� /� 01�2���$�$�. � O � ��� ) 3�� ���� /� �$05/0P< .(
J� ��� ���� �
�"^ 0
�V$ D
�W � 	K
"#$ ���  �� ���

���$�$�. ��"� /� 01�2 %& � ���2 �� 8  �� �
�U� �3 ���
) F��3 O��G � 0
�!$ ����07/0=P( ��H8� � �[ B/� .

�	�� ,��C$ BI ���8) F���� �A
��/I �����! $ � � ���3
10 �
 ,�- ��"� ���$�$�. /� 01�2 %& � � '($ /� ����H� .(

5�3 3�4*!+ �� B��� � �
�� B������X� S��$ �����. ���
�
� � 8�$ �� .�A� F)�
 �	�� ,��C$ G x�]� �3 ���3

 F���� 3�8� ��! $ � ���� ���� B��	C��� � � lAL �3��
��  B/� O
�H)� � X�� � 3�VE� ;�
�E� B/� O
�H)� B��$


H6$ O
�H)� � �� �
�"^ 0
�V$ D
�W � ��/��  ��
".
 ���8) lAL �3�� �'��6 FV�� %& � �3 �C G ,��C$ � (

 0G lAL �3�� J�� F *��Q 3�VE� P+�� F
�E� �3 G 3�3
 ���8) �A
��/I �� 88J� .F�� ��� (  ����� �3 � 	K

E	$ �W�2 � ���� %& � �3 �3 �
� ! � ,�V G�$ ,��C$ �
���$�$�. ��"� /� 01�2 %& �  5�L � �$��. � ����� ���

BI x� �� ���7R� �3 �$��C$ � 3��  .�A� ����A� ��X7�V!�� 
7Vf�� � � ���U� �$��. � )�*+ � ���U� %���� 5�L � 0��Q 

J�� �3 �	C��� a��H� ��� F�� ]18[ ��� `V\ .
� x�4���  B���4!�]12[  � � �$��. O
�H)� ���U7�� G

 O
�H)� DV� �� � lAL �3�� �3 ��*R� 3��� B�H �

H6$ � �
����	� ;�� ����L �� 8 ��
". �� ���  G ���
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