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 )
����ML � !�# C>��.LL  )
���� &�' �$��% C>��ML � !�# C>��ML  &�' �$��% C>��

 )
����2M � !�# C>�� NM �' �$��% C>�� )
���� &NM  � !�# C>��2M  &�' �$��% C>��


���� ( GH� �� �� P�� <��+ ����+ 	� 
����� ���� �)� 	�Q�� �� 
�����$�� RK �$�� 
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���.LL  � !�# C>��.LL  
��� 
��� � 
���� &�' �$��% C>��.LL  � !�# C>��

ML C�( 
�C� 	��� ��$� 	�Q�� �� 
���� &�' �$��% C>�� .��RZ� �C$�� ?C�,�� U�$%� Y,

Y$$W5 
">��� 	*��+ 
$"$= ?C��= .	*��+ ,� � ��R= �C$�� ?C�,�� U�$%� ����� C,�� -( ?C

 )P�K Y$[5��\ )]�K ?��� &^� 
$���;!��C$� ��)���=�K C>�� )_( �� -��4� Y��= � 

C��� ����$� 	*��+ 	� 	��� 
��� � 	;�� 	� `�� 
��� .  
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  مقدمه

�� � ����� ��� !�"�# $"	�	% &�'(��# )*�* "� +*, -

. )��,���/� '(��# & �0*, ."2("	. 3��� -'(��# &

"2(" 45��	67� )*��
"8 3	� '/ ��0 (Ghanbari, 

2000). .���.�� !. 8"�9� -'(��# &�% 4��*/  '. &;"

<�67� $" => )"�	�?�� 8�@ ', '�  ��*�A;" )B $"

�/ ��. .� C8*D# ',	. �E��� "8 '(��# &/� )"��  ��F�
#

�G� �H� !,*I � ��0 ��8�J '(��#	��

 K(Coleman 

& Moore, 2003). ��GA� !�"�#�  !,*I !�"�# '�
5 $"

�� ��A�.	�	A/ L !�"�# ��M� ��A�. !,*I��N/  �,
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.���" '(��# &� �?/ �
8"6% (Ditsch & Bitzer, 2005). 

O�E� *, CPL Q��R� &S.  &���T 3	"2(" 45�� *�

��0 /� '(��# (Dhima et al., 2007; Tsubo et al., 

2005).  8�;8�,/ C8U Q��R� &S. *	�; �-  &S.

 �H� !,*I VSJ ��*� W�*J &S. ', &D�
 Q��R�

)DMD(
1 . )B XD� ', ���� C8U '(��# &��+*,� �8"� .

����> 8� 3	"2(" 'N;"� ', '�Y�� �	"� O*J �)CP(
2  �

�A�.*J �Z8�3 /� �0*,(Murphy et al., 1996)  .

Ghanbari & Lee )2003(  PI*, Q��R� &S. /;8�, 8�

'. �
��

 )*�, O��% �  ��D�, 45�� Q��R� &S.

.��� '(��# &/� ��%� . 8� 'T ��A0"� )*�, ��99M� �	"

 �	�*9� Q��R� &ST����>� � O*J �C"8��� *��  �,�T

 [B 8� ���M�)WSC(4  ���	�0 ^*��" �"�AM� � 3	"2("

 /_�J)NDF(
5  ���;" �)ADF(

6  3�*T/� �,*	 . 8� *�"

*�$B	 3 Hosseni )2005( �#/" �L8	�  '. &S. �?"

����> �Z8� �, Q��R�� � �ADF /�G� 8"�  �, *�" ��,

*;	. C*�Z ���/ ��?Y� /�G� 8"�� &0"�
  .Karadage 

)2004(  /;8�, 8�'
�% *��  V� 8� �5 � V0*� K�AR�

AS./  Q��R� &ST '. &0"� 8*�`" Q��R� &ST �

', &D�
 AS. V�/  ���+*, '(��# ��F�
#�8"� . 8�

;8�,/ ��a Q��R� &ST	 V� *, b"�% � O�E� '
�% �

AS./  *�
B�0 WRS� "�AM� -'(��# ��F�
# '.� 

����>�I VSJ ��*� -O*J � &S. 8� !T �H� !,*

b"�% Q��R� $" b"�% W�*J–  � O�E�	 W�*J &S. *

*> O�E��	��, �� � . -)B �, ��P#O�E� *� AS. V� 8�/  �

8�  *, Q��R� &STb"�% *� *9� 8�	 W�*J &S. *, '�

b"�% *� "8"�� NDF �A
.� �
��, .(Sleugh et al., 

2000)   
�D�, �Sa *�,�� � C8U Q��R� &ST /;8�, 8�/ 

�0 WRS� ����> )"2�� '.� &M� O*J ���?Y� 

&D�
 *��  /�D�, �Sa *�,�� � C8U &0*./� 0*, � �

"2("	&D�
 3  c#*, Q��R� &S. 8� /�D�, �Sa *�,��

"2("	� 3�����> )"2� O*J �/� ��%� . ', ��0 &S. C8U

                                                                                   
1. Dry matter digestibly 
2. Crud protein  
3. Ash 
4. Water soluble carbohydrate 
5. Neutral detergent fiber 
6. Acid detergent fiber 

"8"� W�*J C8�Z� �A
.	� ������> )"2���, O*J �   

(Mohammad et al., 2006). "2("	*�,�� &D�
 3  �Sa

.�� 8� /�D�,� Q��R� &ST 4 O�%8�; *,"2(" c#*,	 3

"�AM� -'(��# ��F�
#� ����> � �A�.*J� O*J �/� ��0 

(Thomas et al., 1984)  . Eskandari )2004(  8�

;8�,/ � C8U Q��R� &S. ,���, *� )*��

 -'.  ��F�
#

����>� 8� O*J �&S. *�� , Q��R� ' 8�@/�G� 8"�� 

,� $" �AS&S. *��  W�*J/� 0*,�.  

  �A
��	 &M� "8 '(��# &���T '. /��*# ���?Y� 

 8"�I/� ���% �; -� �*/� 0*,� . &0"��, )*�$��?Y� 

. �, /	"2�,����8"� '(��# & ..���"2(" *, '(��# &	 3

;8 '�<���%�/� 3�*. -/ 	�,*(Ghanbari & Lee, 

2003; Swenson et al., 2000).Sheperd & Kung  
)1996(  �08 !<"�� �?" /;8�, 8��, '(��# &���T  8�

"2(" *, '. �
��

 d8"2% C8U	� �*�% �; 3� )"2

����>�� 3�*. '(��# O*J �/ 	�,*. Cleale & Bull 

)1986 ( 'T �
��

 d8"2%�Z8� ����>�� O*J  � �Z8�

,�a/- "2(" *,	% �; 3��* 8"� /;�eG� 'N,"8
� . )*�$

 &0"��,��?Y� /�G� "�8� �8�  3�*. �A�.*J �Z8�

8�@ ', -�8"� '(��#	� $" 'F� )"2��  �J"�" �Z8�!% /�� 

 ',�/g 
J �J"�" 8� �Z8����  3�*. '
"�	&(*.  h+�
G�

"2(" *,	% �; 3��� ', �*�"2(" !	)�0 /���E�� 3� -

�,*I�� �H� &	���; �8"�/ � 3�*./ 	�,* (Esmail et 

al., 1991) .Boxton )1996 (*A
 8�	i  3�*. ', ��J

"2(" *, 'I*; ', j�, &D�
	% �; 3� )*�*'(��# �" 

��

 �8*0" . Cherney  وMartin )1982( ,� '. �
��

 )*

S<*( �?" &0"��, O*E�� 8� �08 '�<��/ . �,��� &

 CPL '(��#'(��# �" �8"� ."�,*�,	 $" ��*�A;" �

�A��; *��  )*�$ 8� '(��# &0"��, � Q��R� &0*.

�� � 4;*��� ', 'k5�( )"2���� �D���  K�AR� !<"�� 8�

% �08�"2�, 39
 -�*/	 �,*I 8�� ��"�J '(��# �H� &

&0"� .  

" $" ^��	9M� ��G� l���, &D�
 �� &S. '�

,�� � C8U Q��R���D�, �Sa */  &0"��, )*�$ �	�A�, �

, 4�. &�5��AS	. ����, 'N,"8 /;8�, � '(��# &� �

.���. m"25" � '(��# &��/ , )B��.  

                                                                                   
7. Lignifications 



   ������

����� �: �! "�
��! 
��� � "��# "$%& �'
 �(��! ...  ��) 

  ها مواد و روش

;8�, 8�n�� ',/  �?"&D�
 *��  � &0*. K�AR�

)*�$ *�� C8U Q��R� &S. &0"��, C�*�A�  �I8

;� b"�. !E�o�� . �, /�D�, �Sa *�,�� ���� -'(��# &

*�$B	 8� /S�*; *�� �pqg  ��pqo  ��FS��r> 8�

$8�*S.� ��% "�5" !,"$ �*ES
"�	� .3	*�$B �"�5" !M�  

 8�g� � '58� �p I��I�0 ��@ '9/  �p�  � '58��� 

I���*
0 s�# '9/  t*��8" *,�qp 8� uN; $" �A�	 XI"� *

��, ��0 . b*;" �,'9D@ ��,� "�� � [B �>�.�  '9N��

�I" 8���, � VSJ ��� *, O�% 8*�E
*�%�
8*, �/ �*;� '
*

�� ���/ &0"� 8"�I �A� .*A
	2v� i	 �"�5" !M� w*J '

 ���5 8� 3	*�$B� � )*S
&;" ��0 ��" .  

  

 *�+,�- �/&�0�1 2� 3�	 �
 4�5 ��6 -6 7 �/� �/&�(� *�( ��
�,
 88 ���9�;.  

���  �����  

 ���)pH(  

��������� !��"

)mmohs/cm(  

�#�� 

 $%&'���  

�*+- �#��

)ppm(  

���/ �#��% 0

)ppm(  

�#��  

 1	  

 �#��  

23  

�#��  

 4�  

�
��  �  �/6 78
/7 �/6 �
7  �
  �7  �6  

�
�6  
/6  �/8 7��/7 �/
 ��7  8�  ��  �7  

  

*�$B	 !	8�AT*( C8�Z ', 3o×�  x�@ 4�*I 8�

w��, *�� (�*y� !�*./  8�� > 8"�F���0 ��* . ��" !�*#

 &S. uN; &�� !�*0) -W�*J C8U���  C8U �Z8�

 ����  -/�D�, �Sa *�,�� �Z8���� � C8U �Z8�  �� 

 -/�D�, �Sa *�,�� �Z8��� � C8U �Z8� ���  �Z8�

*�,��  -/�D�, �Sa�� � C8U �Z8� �� �Z8�  *�,��

 -/�D�, �Sao� � C8U �Z8� ��  �Sa *�,�� �Z8�

 -/�D�,��  � C8U �Z8�o� /�D�, �Sa *�,�� �Z8� ( �

 &0"��, )*�$ �� ��
��%�, 8� O�� !�*#) 8� &0"��,

0 '�<����� 
J ���� '
"� )�0 (��, . C�. ��

 !�*0 /S	*�$Bg  ��@ *, zJo �Z*( � �A� ��, '

 Q�NJ�� ��, �A� /A
*; ."�, 4;*�� �."��� %� C8U �*

q  8� '��,X,���A� )C8U W�*J &S. 8�( "�, ��  *�,��

 /�D�, �Sa�� X,���A� 8� '��, )W�*J &S. 8� ,��� *

�D�, �Sa/( �0 'A(�% �n
 8� . C8�Z ', *� 8*
�� �T"��

�
�0 "�5" /�	2E	*5 � /S	"2(" .&D�
 *��  *, &0*.

7��� �'��, �."�� )7����8 '��, �� '�Z*( �� �8	K ( �

, &,*? '�Z*(��8 �� �	K )�� /A
*; �A� (�0 "�5" .O*I8" 

; C8U ��*�A;" �8��� b"�. !E�o��  �Sa *�,�� �

 �I8 /�D�,����� ��, .*A
 b*;" �,	2v� $" !Z*< i	 '

-w*J g� .� -���( 8*AF� 8� O�%���o .�;*A> O�%��� �

 ��� .�
 O�%����A�$ ', W�*J ){��" � ��% '(*|	 8� -�

2v� ', '5�� *, O�� �*;	� ', ���( ��. w*J '� )"2�� 

.�" 8*AF� 8� O�%�� �0 '(*| .8� &0*. ��  �*� ���;"

��% O*v
" &;� *,	� .  

'
�

 8"��,�8 �� ^6< $" => �	 �A� ��
 � �8*�T K

0*< )"��# ', C�. �� ^�@ �� $"� $" -'�� X,���A� 

. �� z;��0 O*v
" C� . ��X,���A�  8�@ ', C�T �� $"

 /(�*y�'
�

 8"��, C�� ', � ��q ��� )�B *, &#*;	 '

*�� 8� 8"�� o� A
*; '58�/ ��% VSJ �"�%	�
� .

'
�

 *�� ;� ', ��0 VSJ�;B '�� �
�0 8��> [*) *�

 �<�/� /��� �A� ( ���� "�, )B $" O�%� �$"�
" ��%� 

. ', Q�,�� C*�Z���(��# & ')������> )"2� O*J �

)CP(�" -��0 $" !Z*< ^*	;" ������ )ADF(�" -� ^*

�0 $" !Z*<	_�J ���/ )NDF(- C"8��� *��  �,�T

 [B 8� ���M�)WSC( �A�.*J �Z8� -)Ash ( &��,*I �

 VSJ ��*� �H�)DMD(  �*EA;� *,NIRS
1  �F;"

��%	 �
�)Roberts et al., 2003.( ;� �A�NIRS  �8��

�; ��*�A;"� "	�*�"���� Vqg��2 ���> &.�03  *,�� 

 '��"� 8� }�� ��@�������� ��, �A��
*
 . C+�*G�

�*.�;"�D�"�, )�� "	 *, C*�Z ��$"�
" ��%� *�� 

*�$B	�*ES/ �  $" �Z8�'
�

 *� ��G5 �A.� z;��� 

))"��� -X�"�� � *��E�5 )*�$*; (��B &;�,(Jafari et 

al., 2003).  '(��# ', '
"� &D�
)G/F ( ', j�, &D�
 �

'I*; )L/St ( /(�*y� 8�@ ', C�T �� $" 'T '��, �� ��8


 �
��, ��0 [*RA
"���% 'D;*M� 2	� .��"� *�  $" =>

 � ��E
*�� '�	*9� -=
*	8"� '	2v� �8�� ���% ��E
*��

                                                                                   
1. Near infrared reflectance spectroscopy 
2. Informatics 8620 
3. Perten 
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����� ���	  

��
 ���������� � �� ����� 

��A(�% 8"�I )��;�%8 .*9�	� '��E
*��  $" ��*�A;" *, *�

'��"� ��a )��$B "� A<" uN; 8� �F
"��*
 �  �Z8�

&(�% O*v
" .O�
 $" ��*�A;" *, �8*�B C*D;*M� *�8"2("� 

SAS  �Mstatc &(�% O*v
".  

  

  ج و بحث ينتا 

�,*I ��D�,��A
�� $" �H� &	'�*
�, ^"��" � *�� 

 C8U xPZ"'(��# �" &;"- �,*I '. "�a� +*, �H� &

8�	� �_."�< "8 '(��# &(*/ *

	"8*. � �/	 �D�	 �Z*�# !

~67�� 8;�, "�< ���� ��D�, )"�/ �SR, ." �, ��P#	 -�

�,*I��A
�� �H� &	"�, &�Z �� "2("	)$� 3 

)Wheeler & Cobett, 1989 (��� ��� 0� �                   

)Smith et al., 1997( /� 0*,� . �H� !,*I VSJ ��*�

*

 4�L"	{�
" ����  �H� !,*I)DE(� �/ �0*, 

Coleman & Moore, 2003).( 8�  � �*; /;8�, �	"

�, �?" &0"��, )*�$� 8*/�G� 8"�  �&D�
 *��  �?" &0*.

/�G� 8"� ��A0"� �SJ ��*� �H� &��,*I �, �

)���5� .(0 '�<�� 8� &0"��,���  '�<�� ', &D�


 ��, 8"�8�J�, ���+*, '(��# &���T $" '
"� ���
J

) ���5� .( �, &0"��, )*�$ � &0*T &D�
 !,*9A� �?"

H� &��,*I �*
A<" uN; 8� �SJ ��*� ��  �Z8�

/�G� 8"� , � ��,��AS	� �� �SJ ��*� �H� &��,*I )"2

 &0*. &D�
 8���� � C8U �Z8����  *�,�� �Z8�

 'T ��B &;� ', '
"� )�0 ���0 '�<�� 8� /�D�, �Sa

 &0*. &D�
 *, �8*�B �n
 $"��� � C8U �Z8��� 

'
"� )�0 ���0 '�<�� 8� /�D�, �Sa *�,�� �Z8� 

 C�*��/�G� 8"�&0"�
 � . ��*� �H� &��,*I �	�A
T

 &0*T &D�
 8� �SJ��  � C8U �Z8�o�  �Z8�

 &;�, '
"� )�0 ���
J '�<�� 8� /�D�, �Sa *�,��

 ��B) ���5� .(" ',*S�	9M� �� l;8�, 8�/  &S.

*, �5 Q��R� O�E� *�� 	 '�*�F�0 WRS� ��+*, '.	 �

���*J &S. 8� �H� !,*I VSJ ��*� )"2 -��R
 W

&S. � V0*� W�*J &S. *�� O�E� *, �5 Q��R�  *�

��B &;�, (Hail et al., 2009). ��
�� �;8�, 8�/ 

V0*� � O��% Q��R� &S.- �,*I� VSJ ��*� �H� &

"2(" *, '(��#	O�E� &D�
 3 "2(" Q��R� &ST 8� *�	 3

                                                                                   
1. Digestible energy 

	 &(*Roberts et al., 1989).(   

�"�;" ���	�0 ^*���SR, -/ �" $"�'. ^* �,*I� &

 "8 &;" �A
. )B �H��$"�
" ��%� �/  !�*0 � ��.

���E�&;" 2���; � O*J � McDonald et al., 1995).( 

�"�;" ���	�0 ^*��� ��� 8�N,/  *,�Z8� �,*I� �H� &

{�
" �$"�
" 'v�A
 8� � &;" 'A�D
��  "8 b�A;� !,*I

"�,� 8"�RS
 &M� )*%���.��?Y� /� 8"�I  ���(Reid et 

al., 1988). i	*A
 ', '5�� *, 2v�	8"� '	=
*  -�*; �?"

�" �, &0"��, )*�$ � &0*. &D�
�;" ���	�0 ^*��� 

/�G� 8"� ��, .�A
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 &0*.��� � C8U �Z8���  /�D�, �Sa *�,�� �Z8�
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 C�*��/�G� 8"��  �
�"� )*S
 "8)���5 � .(,��AS	 �

 8"�9�C"8��� *��  W�*J &S. 8� [B 8� ���M� �,�.
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#/  -���.�,	
 $" C8U '. C8�Z ��L ){��A��B �/ 
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,�� �0*, �AS�����> )"2�
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A<" �  C�*�� �Z8�/�G� 8"��  �Z8� �"�, "8
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 � . �A�T*J �Z8� )"2�� �	�A
T

 '�<�� 8� C8U W�*J &ST $"
J���  )�0 '
"�

��B &;�, .  

  

 *�+,=- 8�
�9 >�,�� ����?1 @!�A�&�/(
 ��$/�
 � B��$1 C��D �>
���?1 C��D �>�E!�� B�F&��� � ��
+>�G �H��	 "�I�#  

�%%9: ;<��=  >�?��

3��@A  

>�B<�= 1%C$�%=  

DMD ADF NDF WSC  CP  Ash  L/St  

G/F 

��� � **7�/���6 **
�/���� **7�/��� **�
/6�
 ns�6/7  **67/�8  **7�/
6� **�
/��


 

����:)���( � �
/�6 �7/� 88/�� �7/6  6�/7  7
/7  8�/
�  ��/�  

!	�D !E+$ � *
�/�� **

/

 ns�7/�6 **
�/��  *�8/�  ns��/7  **��/�6�  **86/��  

!	���< &�=@ � **
�/�
� **�
/��� ns�7/67 **��/88  **�
/�7� **��/��  **��/
�8� **6�/�8��  

!	�D  !E+$×!	���< &�=@  � *��/�8 **
�/�6 ns�
/�� **7�/��  **��/8  ns��/7  **
8/��  **66/��  

���×!	�D !E+$  � ns
�/� ns

/6 ns�7/�� ns
�/�7  ns
�/�  **8
��/7 *�7/��  **
8/�6  

���×!	���< &�=@  � ns87/�� ns7�/� **
�/��8 **�
/�

 ns7�/7  ns7�/7  **�7/��� **��/
8��  

���×!	�D !E+$ ×!	���< &�=@  � ns��/�� ns
�/�� ns
�/�� ns��/��  *��/
  ns��/7  *7
/8
  **�8/��  

�F� 6� 8�/�� ��/6 ��/�
 ��/8  �
/�  ��/7  ��/�6  �
/8  

>��%%9: G��H � 
�/� 6/�� 6�/� 66/7  �8/�  ��/�  6
/
  �
/�  

1%%E: G��H � 6�/7 �8/7 6�/7 �8/7  �6/7  �
/7  66/7  
�/7  

����$���� ��E�	� _ 7�/� 6�/� �8/� �6/�  7
/�  �7/7  �6/�  
6/�  

*  �** ���� ���	� 
�  �
� ��  ����  ��  � ����ns ���� 	�� ���.  

DMD ���� ���� ��� !�"��# $CP �%�� &�'��	( $WSC)����� $  �*+ �� ,-"/� &�	0 1��ADF �1���� ���2-3 4��5� $NDF ��6�� ���2-3 4��5� $Ash ���� $

 �	780��L/St �
#�� 
� 9	� !:8; $G/F
<-"= 
� 
;�� !:8; $.  

  

  

+, *��- �# �! J�!�� >�IK 8
�! "��L "$%& 8�� B�F&��� �%��M��H��	 "�I >�G  ��= *�(  

�%<I� � >�J !	�� !E+$  DMD ADF NDF WSC CP Ash  L/St  

G/F  

�77��77  ab��/��  bc7�/�
  a�6/8�  b�6/��  ab�
/�
  ab88/�  b
7/��  c��/�6 

�77�87  a6�/�� c��/�� a�6/�
 a��/�
 ab7�/�
  b��/�  a��/��  ab�7/�
  

87 �87  ab��/�� bc67/�� a
7/�
 ab6
/�� b6�/��  ab8�/�  b�8/��  bc86/��  

87 ��77  a��/�8 b�8/�� a
�/8� ab6
/�� ab��/�
  ab�8/�  c�
/

  c8
/�6  

�8 �68  b�8/�� bc��/�� a7�/8� b

/�7 a�
/�
  a68/�  c�7/
�  d��/��  

68 ��8  a�6/�8 c
8/�� a�
/87 a�
/�
 b8�/��  b�
/�  b6
/��  a87/
�  

�77�7  ab8�/�
 a��/
� a��/8� a�8/�
 b�
/��  b

/�  a��/�6  a��/
7  

DMD ���� ���� ��� !�"��# $CP �%�� &�'��	( $WSC)����� $  �*+ �� ,-"/� &�	0 1��ADF �1���� ���2-3 4��5� $NDF ��6�� ���2-3 4��5� $Ash ���� $

 �	780��L/St �
#�� 
� 9	� !:8; $G/F�� !:8; $
<-"= 
� 
;.  
  

  

  

  

  

  



   ������

����� �: �! "�
��! 
��� � "��# "$%& �'
 �(��! ...  ��� 

  

%�,/  )��,�/ 
"��,�J WJ*0 �/ "�,� .��� &
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