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

��� 

�	-�-./ .01���2�.&341 ��56
�1.� .� 	�
�6- 758/7.
41 9:�; ��	� ��� ���<�	2 =	

�!7�>
 	�
?
; ��1 ��>
2 @	A	� �.3� 


�	�#! 	B� C�DE**9�F�	G .HG1 ���I��J	K� CDE 9+��� L�J� 	B� �MN 9O��
 $ > <�I

)���	
� �	
�
 :��/��/���� ���	�� �	
�
 :��/�/����(

$3�>� 

1 ��7P<- C�9Q52� 2 	�
2 @	A	� ��	P� 	� .3�7R�&S� .)9 .%GTUU 9VUU �WUU��.A��
(X��-7(	&! :�>
��2�.&341 ��>� TT200 9

��1 Y#Z7�	��	0[2�.&341 �-./ �56
�1.� .� 	�
57�6- 
.78/41 � :�; ��	� ��! �� ���<�	2 =	7�>
	�
?
; ��1 ��>
�	-�-./ 9�>2>! .

 252� �6- Y#Z 	�7! 5� �	�7�[ L]� � :�; 1>&�1 �>2>! (	 .56
�1.�	�
�6- 758/7.
5� 3! 1
52� 2 � ^�� 	� 	��5D	�
	272�����

+� �	A @_� �`�&D�18A
��� 	� �>! Oaa ���� �.A���	�� 	�
9.%G b9*I9IO9O,9cI�db��1>21 Y�	� A�.
>!.��1� 	�
"G	E 

N �>� 	��;.e�56
�1.� 5��	<� Y#Z >4	2�>3� � =�3��1 	�
57�6- 
.78/ 41 � :�; ��	� ��f! �� ���<�	f2 =	7�>
 	f�
f?
; ��

�1�>
�.A ^�1.� 7>.�6-7�	�[ 5
��1� 	�
56
�1.� 5� g��.� 	�
�6- R�&S� 758/7.
�6- �758/7.
�.2 �1 ��	%&�1 	� .0h� �1�f�1 SAS 

>! �	621 .�6- �1 L/7�1� 57	�	�[ i.� �1 ��	%&�1 	� L2
jM�	� ��	k- �� 9�l2	�C>Z ����[ 	� 	�75
�1� >
$ >1
	P� ���� C321� 7�1.F 5D

>
&�.A .1��1 	�7�	-�-./ �� m�2�.&341 �.� mS� 97�6- �75)a(41 � :�; ��	���! �� ���<�	2 =	7�>
	�
?
; ��1 ��>
n��fG 5f� 

e;�1��1 7m7Y�	 .4	E ���� mS� 5� �6- >
75)b(41��! �� ���<�	2 =	7�>
	�
?
; ��1 ��>
o.2 Y�	0 �57�6- 
.78f/)c(��	f�

 1��1 L]� � m�	� 1>&�1 :�;7m7Y�	 .57�6- 
.78/ 41 � :�; ��	� .0h� ��! �� ���<�	2 =	7�>
	�
?
; �f�1 ��>
1�f�1 	f� 7�� m

�	-�-./�e; ��� 5� �1��1 7m7Y�	 .2�.&341 �-./���� 	� 	
*aa 9Iaa �+aa ��.A��
957�6- 
.78/ 41 � :�; ��	� .0h� ����<�	2 =	

 �! ��7�>
	�
?
; ��1 ��>
-.- 5� 1� ��1>P� 5� pc9**�*b;I9r�c;+9c�*a��f�� o.f2 �� >G�� rY�	f� �� >fG�� )r(

1��17�1� m.

�s1� 
	� �
>�� :�	-�-./�2�.&341 �2 @	A	� 9�6
�1.� 9.3�5	�
�6- 758/7.
41 � :�; ��	� 9��f! �� ���<�	f2 =	7�>
 	f�
f?
; ��

�1�>


�.���� � !" 
�	��#$� �%�& '�& 
� ( )��*
 +,�-.-/
 ( � !" 0&�( +��1$� ��23 4�567�� +���� � !" 8�#9� :;�$ 8 <67�� ��23 4�567�� +

4�67���9 0&�( +��1$� 

�.+���� � !" )�
�	��#$�$� ��23 4�567�� +82
(�69 40=67�� )��*
 ,�-.-/
 ( � !" 0&�( +��1 

�.-/
 >?$@� 
�.67�� .��� � !" ,�-�
 6A B�9 +

�.67�� .C�7� )��2�$ 
�8D
� ��	)��+>#?E ) F� ( � !" 4�56E(G� �8+�E 
�� ��;
�A 40H6E(G� )��*
 +

*:� ' I?�HJ� �?� +,�K
�H.7(�#H�:hossein_shahbazi39@yahoo.com 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.3

9.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.39.7
https://jstnar.iut.ac.ir/article-1-1070-en.html


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

��� 

5�>P� 

7 L�M�;.+�H6	H��E07�D?� 2� 87 >N�$ .�H6��0O�; P� >A

4
�Q" 2� M.�8M >N�$ 2� .� �R �; 4��07�� .�	E�� +07�D?� ST.�

�.�K8��; )3 2� ( >#O�� 82�$�U�A +�V $ W
�Q� 8XJ�Q� +

7�D#V�$�*
 (.J3 � A >�4��Y#$� ��� O .ZES.TF[ )� TF" >T; 

��; �#?;8J 
 .\
�N 0�E8A�
 V �J 
 +.I
(�� 0.J !$ ]
 S�(

7.�^
 
� _	�
�� W�Q� �
 � )�M0FFA
� `67 >)��.(� 
� T	 )��

7.J�$ +_.E K7� Z<& >7��7 L�M�; 2� T.J 
 �H6 T.0�T� � TO >TA 

a�
0D" �
�� b�Q#V� )�#$2 V )�#$� >; .W�QT� >TA 0TF[ �E

 6T`; )� TF" >; +L�M�;�� �� T� 2� .�TK8RT.��TU 4��	��� �TE 

+40TO � $�� �TJ( J� >T; T.E�� cT.� �._	TO H.D.��	!;�N +T.�

_<
	>��	�8�% (	?; )3 ZdE e.�� 
�	.S�$�.�T$ 0TF7�� 	�

K6V �� ���^
 �2
� � K*; �
 � 
� +	>�87 L�M�; .7 �H6.�
 _

fE(G� ) FA �E�	0F[ ( �$� >#��M ��<7� 	cD" �(
 S
(38

!;�N )��; g�; 
 hF� >;.ZdE ��_�� (	A�
 TV � TV f�)3

$
�; �
 ���$� >#��M 
��N .

�(
 �E8cD" 8
(3 Y!#`� ���; 8�_T�� 	_<
 fT	>�T�	�8

J�. O 
� ' !/��7 W�	iFV 40F�>� !" � �� T� ( �E.�TK8� TR( 

�
�� .� >!DR 2��cD" >; )� 
 
(38�TE8TO.D.��	)2� 4��Y#T$�

 � TTT$)��(7 �3 ( 4
(� +TTT. j�)��(?A� +.?TTT!A0.+Z?TTTA���.0

E.)C(
0)��(��(+cD" 8
(3�._	H�)�T; 4��TDE k3 
�T`;

 
�6�)�(�T*F
 >T; �T��M  
�� +�	)�((T	�T; �l T
 �cTD" 8
(3 

O.D.��	)�(( +ZTE S.TF[ cTD" 8
(3 _73 	TD�)2� 4��Y#T$� �T;

\
�N � c�� " +�E.;(�H�_73 (	Z�E8
�<
 8(��TA 4
�O�)�m.(

� 2� ��0A �E	ScD" 8
(3 �E�
�� 8�_� 	�n� ( �T	0F#?TE e.g�T;

 _E )� ;	>FM� J3 +�E�/�.2 o	
� ��;
�TA �J *T$ �0T" +�?

 T$( Xp$.#nFTq �0T" ( r��(0T/� >T!DR 2� )0TO 	��TE8

>n$ 
 
� 407
��2�;�(
 �E8cD" 8
(3 K6V �� � �k ?T/� 

��07 O)�(�.(��;
�A�(
 �E8;.S�  
(387.Y� _T.4� T; 0

dn; 
� 42(��� >A�4��Y#T$� �E
 6TA �T� � TO TJ +._E SH	>TF

2	��8�
���; 
� �
 .s�'�$ �E8V�T.;�T
 
�� �(
 +���
 T� 

$
�; ( >R 
��� ( �T$� >T#��M 
��N T.T� 0�)3 2� )� T#; �(


 �*RcD" 8
(3 �E07�D?� 82
(�6TA 8�^
 
 ThF� >T; T	��� >

� D7 4��Y#$�)��.(

;�
 
���+	�(
 ]cD" 8
(3 A�
 V �� � ��T� 0TO�; >TA 

#t�Y& �u��(
8A�
 V �� � ��
�� )��.(-/
 ) FA �
 ���.,�-

?;.�(0/� 
�8;�T
  T
�� �u� �; v�K

� 
� �T7(�#HJ� ��� T� �T; 

A�
 V�s ( ��� .>; 
 (	A�
 4G._J !$ ,�K8�T$� 40O ��<7� .

��23 
�	6�;�T
 
�� �u� >A �T7(�#HJ� �A�
 �T; T.TO e.D.��	(

><F$��� �E8>	_<
 �	��87 L�M�; .$
�; �H6��E2� 2� +0O 8

�mm +�mm +�mm +�mm (�mmmA.�M T!80TO 4��Y#T$� .�TT#7	w

��-� >A ��� )�67 cq�&	_<
 �	>��	�8J� �u@� .
� ' !/��7 W�

 O	40F�E8iFV �$� (.08�_�� 	� fT.�T$� 4��TA �0)��.(�T;

 � >; >R 
	S� 
� >A	�2 S.?; ,�"1s� >F.T� �(0T/� 
��+0TO�;

G� >; �%�& fE( T$
�; 
 ThF��;�T
 
�� XpT$ >T$ �Tu� ��T; 

><F$����E8_<
 	>��	�87 L�M�; .���M ��<7� �H6.

� �1��^�� 	�

52� 2 ��	-�-./ � 5�#- 	�

2�	7 L�M�; 4� 
 ].>Tx
 �TYE �nFTq ( �6TA �A�O �H6

 >7 D7 )�#$2 V )�#$� 
� rN�(�E87 �
 � .*
 2�.070TO >.��T;8

>7 D7 
���;82�	:TD" >; )3 y!#`� e7� R 2� 4� 
 ]�m�T
 

�m #7�$ ���0n
 >; �#��m>T7 D7 >p-7 
���T;8�T��M ,
 Tq .

>7 D7 Px$ A cTV�� 
� ( v T!`� ZTE �; �E T.>?�TE8�T7 	7 !�

>57 
��8070O .>7 D7 �E3��  T
�� _A�� >;	0TF T	 4��� '�T-#7� �_

;�
 
�� cD" ( 070O�(
8'0T� )(�T
(�(
 4�5#T$� �T; �*73 

TT200 �TT��M ��TT<7� .>TT7 D7 �TTE8 TT
�� z�TTn� 
� j�
 TTV 

7(�#HJ��2� >$ �; �mm +�mm (�mm A.�M !��070O 4��� 
��N .

C�7�8
�; 	7(�#HJ� >H��m�R ( � T; �TJ( )(�T#HJ� �T5� T	)�


�;	TT7(�#HJ� >TTH�(
8��.TT!�TThF
 �TTx�3.Z){(��(�(
 (

E� 
���,
 q >; 	0O ��<7� >��s ].��;8�|T
 .S�
 T� 2� 

7.+2�>7 D7 �EE� 
�� >!&�� 0F[ 
� �070O .

A�
 �0#;�.O ,�K.D.��	>7 D7 �E8cD" 8
(3 ( 40O ZES.F[ 

>7 D7 �E8_<
 �(
 >; 0E�O 	O >.D.��	n
..��M S	0.A�
.,�K

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.3

9.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.39.7
https://jstnar.iut.ac.ir/article-1-1070-en.html


6
�1.� .� �2�.&341 ��� ��	-�-./ .01557�6- 
	� =	�41 9:�; ��	� 
.78/...  

��� 

O.D.��	7 �
 � .� 
� 2�	��23 S	n
 c��O f..( �; s
 0q
� S

J� +]6V 4��� T.  TO 
� ' !/��T7 W�	FV 40F Ti�T$� (.08�T; +

�(
 L�$�AOAC)�(�;�42�07� +
��H
 M.�80O.

��;8n
..><F$��� S�E8_<
 	>��	�8>7 D7 Ll
 >T$ 2� �E

 6J�
 }J�; �7 (�M�� �T; T.57�.40T72 )2( S�mm A.�
�� ��M T!8

�.g #?8>KDHO �8�pN >;��×{0O 4��Y#$� .XpT$ 
� �E(�M

>57 
��8
 V 2� 4��Y#$� �; (j��E8�
	w)(  TR +4�TA	>T<7  (

�^
	070O >.R.��Q� 4��L�T$� �T; �m]6TV 4��T� 0Tq
� 

( >� !"�m4�#7�?FA 0q
� )]6TV 4��� e?& �; (*
T.
� ( >

#V�.
���� �E�T��M 
��N .+40TO ��TV  TR 2� 4�#7�?TFA fT`;

  $ >J�<FA	v T!`� +]TD7 +�0TFM L KT$ +>T7�� >KF� >J�<FA +�

(	��#.S0n� �� � ( �E7�2� 4��Y#T$� �T; >T� !" fT`; (	>T<7 

�|
 ]6V.0O S.

2� 0n;	,��" >#YE ]E��R +.4�(�?� 40"( (� 
� �E8
�

�"�$�0n; (2��"�T$ �*t��#V� 
� T.
���� �TE 4��� 
��TN 

��0O.( k3 #V� 
� Z��� 
 s >; ]D7 �F$.�O�� 
��N ��� 
� .


�0-��/�>7 D7 ��M 
�>?.9 �E	PFR 2� ��#$� �!� >T; >A

��n;� ��×{�#7�$ ���F� �pN �; �#���� ; �#�(�=.� �E 
� >?T.9


	0O >#`.A.>?�E8(�& 8>J J >; >7 D7 �E8#T$g .H�( ��T7 

��TTTpn7� cTTT;�N��s 2� ( >#?TTT; TTT	� :TTT.g #?8>KDHTTTO �8

>KDHO 
��M8��M 	070 .��;8)��2 +�YTq c��TO �TE�+��+��+

�� +��({��"�$ ��; 8�E
��H
 fO +>7 D7 )(�M L�
 >$

×�ATT.(�TTM �TTE 
� >?(0TTO >TT#��M �TTh7 
�)��(��.(>TTDE

A.>?�E8>; v ;�� 	7��2 4
(� ]�n�.( )�T�2 ZTE 
 Ts >; S

N�.� 2� cKN ��-	S& >A.J(� ,�7� .�
 � V >7�2(
 j�
 V 40"( S


�	0FFA ���)�XKq (A +.>?
��M8070O .)��TA B
�V 2� P�

A.>?( �E +k3 �;  6#?O>?.9 �E)(3 
� )��#7�$ >R
� ����TM

 ,0� >;���"�$ (J� ( ]6V 4��� ( ]6V.
� ' !/��T7 W�

 O	iFV 40F�$� (.0842�07� )3 M.�80TO .4��T� )2( ,(�TY


 J� +]6V. TO 
� ' !/��7 W�	TiFV 40F�T$� (.08>T7 D7 
� 

J(�.N�; ( >�A 407��.>?T$�; H7� 2� P� �E.)� TF" >T; )  
�0T-�

0��7	s 
� )0O 0�$�; H7� )��2 .��M >K$�/� ) 	0)��.(4���

J� ( ]6TTVTT. TTO 
� ' !/��TT7 W�	TTiFV 40F�TT$� (.08>TT;

�(
AOAC  42�07� M.�8()0TO 0	0��7 
�0-� ,�"�T$ 
� )3 

$�; H7� y!#`�.0O >K$�/� ) )�.(

U >p;�
 2� 4��Y#$� �;.pV ��0TJ�7(0H� ( W H$
� )��((


�_TT�� ��TT7SAS><FTT$��� +�TTE8yTT!#`� >TT	_<
 8�	�TT� (

_<
	>��	�8J� ( ]6TV 4��T� �u@� T. TO 
� ' !/��T7 W�	40F

iFV�$� (.08��M �2��; +	0.

>p;�
�)a + b(1- e-ct =  p

>p;�
�a + bc/(c+r) ED= 

p:_<
	>��	�84 -J�; 

a:�$ f`;	_<
 r	>

b:_<
 0FA f`;	>

:c ��7 �;�u >	_<
 8�	��)��2 0&�( 
� 

ED :>	_<
 8�	���u@� 

r:>KDHO 2� �� � 
 K" �"�$��0O�;.

� 
�	
�
 >; >p;�
 (� S.e>	_<
 8�	�� ( 4 -J�T; >T	_<
 8�	�T� 

J� ( ]6V 4��� �u@�. TO 
� ' !/��7 W�	TiFV 40F�T$� (.08

�7 
���E8%�� 
 K" ��+�(��"�$ 
� 0q
� )r(>K$�/�

 0TTO)�.(_<
TT	
�TT�3 >84��� �TTE8>TT; v TT;�� ><FTT$��� �TTE8

>	_<
 8�	�T� (>T	_<
 8�	�T� 
�_T�� ��T7 2� 4��Y#T$� �T; �u@T� 

Proc GLM, SAS)��(0O ��<7� ._<
 2� P� T	
�( >T	�T; P7�

 
��3 ��s 2� 4��Y#$�8���Q
 �1��A ��.57�.S3 �; �E 0TF[ ) T�2

>F��� �8�-� �
 � SH7�� T	0TF#��M 
��TN >?)��.(ZTE S.TF[ �T; 

_<
 2� 4��Y#$�	" >.F���% ( ,�0E�6� 	�-� eT	+c-#?T� ,�?

 � R(	pV o;�(
 � R( �0" ��>R
� +	>R
� ( (� >R
� +]

���M 
��N ) �23 �
 � >$.

u7	&2 

.f� �f2�.&341 ��	-�-./ .01 56
f�1.� 	f� 
5f7�6- 
.78f/ �

�6-57
.78/.0h� :�; ��	� 

><F$��� �E8y!#`� >	_<
 8�	�� (>T	_<
 8�	�T� 4��T� �u@T� 

A�
 V �� � ]6V�;�
 
�� ( 0E�O �
� 40O '(0TR�)�6T7 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.3

9.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.39.7
https://jstnar.iut.ac.ir/article-1-1070-en.html


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

��� 

��>Z*.�	-�-./ .01��6- .� 758/7.
�6- �758/7.
2 @	A	� :�; ��	� .0�� �.3� 

;�
  
���40O )A.�M !8(�$��#FA '�7 M 

� 

pV�>R
� (� >R
� �

><F$��� �E8

_<
	�� >	�8

0E�O 

�mm �mm �mm 

�pV8n�.
�

�$ f`;	_<
 r	>

)0q
�(

m�/�{�{/����/�m��/�����/m*NS NS 

_<
 0FA f`;	>

)0q
�(

{�/���{/����/����/�m���/m**NS 

_<
 ��7 �;�u	�� >	�8

)�"�$ 
�(

m�{/mm��/mm��/mm��/mmm��/m**NS 

_<
	>��	�8�u � 


 K" ��7�0q
� 

�"�$ 
� 

�{/��m�/����/���/�����/m*NS NS 


 K" ��7�0q
� 

�"�$ 
� 

��/��m�/����/�{��/���{�/m*NS NS 


 K" ��7�0q
� 

�"�$ 
� 

{�/��m�/��m{/����/�����/m*NS NS 

�$� 40O 4���.

�_�� �;	HJ�  
�� 2� f7(�#��$ f`; +	_<
 r	]6V 4��� >

pV 
 s >;��_�� 	f	���)m���/mP< .(ZES.F[ �T	fT`; S

;�
 
�� j�
 V 
��; 40O .� ; 0E�O j�
 V 2� f.0TFA f`;

_<
TTT	 2� 
� >�mmA.�M TTT!82� 
� PxTTT$( fE�TTTA �mm 

A.�M !8�_�� 	f	��� .

��7 �;�u>	_<
 8�	�� _<
 0FA f`; T	>)c(]6TV 4��T�

7 L�TTM�;TT.;�TT
 
�� �H6�� TT; 0E�TTO j�
 TTV 2� �TT#DA 40TTO .

>	_<
 8�	�� ��7 
� ]6V 4��� �u@� �E8>KDHTO 2� �� � 
 K" 

)�+�(��"�TT$ 
� 0TTq
� (TTpV 
 TTs >TT;��_TT�� �TT; 	2� f

;�
 
����_�� 	f	���)m��{/mP <.( 

:�; ��	� �>!>7>/	2 .� �2�.&341 ��� ��	-�-./ .01 


� 40TTO >TT��
� ,�TT"1s� '(0TTR�)�6TT7 TT� �TT; >TTA 0TTE�.S

�.57�.S�E80��7 0q
� 	08
 ]6V 4��� .)��2 ��D
 
� �E
�D �E

Fn� W1#V��
��8�
�� � R( )m���/mP <.( �_T�� �;	)�T�2 f

$�; H7�.) >7 D7 �E0��7 0q
� +>KDHO 
� 	]6TV 4��T� )0O0

��;8
 �E .�_�� 
�D	f	���.

.� �2�.&341 ��� ��	-�-./ .0156
�1.� 	f� 
5f7�6- 
.78f/ �

57�6- 
.78/ �?
; �>
7�! �� ���<�	2 =	�41 .0h� 

�$ f`;	<
 rT_	�_T�� �T; >	T
 
�� 2� fT;���_T�� 	f	�T�� .

_<
 0FA f`;	2� 
� >�mm A.�M T!82� 
� PxT$ ( fE�TA 

�mm A.�M !8�_�� 	f	��� .;.�#6	��7 �;�u S<
T>	_ 8�	�T� 

TT<
 0TTFA fTT`;T_	TTE2� >TT; >T�8�mm (�mmA. !TTMT���

)
.�E
�D8�(�(�O�� b�Q#V�)'(0TR�.(>T	_<
 8�	�T� 

�E ��7 
� �u@�8>KDHTO 2� �� T� 
 TK" )�+�( +�
� 0Tq
� 

�"�$ (pV 
 s >;��_T�� �T; 	;�T
 
�� 2� f��_T�� 	f	�T��

)m���/mP <.( 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.3

9.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.39.7
https://jstnar.iut.ac.ir/article-1-1070-en.html


6
�1.� .� �2�.&341 ��� ��	-�-./ .01557�6- 
	� =	�41 9:�; ��	� 
.78/...  

��{ 

��>ZI.5� 3! �>! >7>/	2 52� 2 :�; ��	� 
1 Y�	� �� .3��2 @	A	� 
	� R�&S� 
	� 

��E28;�
 
�� �m���������{�


(3 cD"84067 d{/�{d��/��d��/��d��/��d{�/��d��/��d��/��

�mmA.�M !8c��/��c��/��c��/��c��/�{c��/��c�{/�mc�{/��

�mmA.�M !8b��/�mb{�/��b��/��bm�/��b�/��b��/��b��/��

�mmA.�M !8a��/��a��/��a��/��a��/�{a�/��a��/�{a�{/��

�pV8n�.
��{�/m��/m���/m���/m���/m�{�/m���/m

U W(�& B
�.; ) #$ �E 
� >;�6��.Fn� W1#V� �57��Fn� Xp$ 
� 
���
��8�;��; �%�$�.

��>Z+.57�6- .� ��	-�-./ .01 57�6- � 
.78/ .0h� 
.78/ �?
; �>
7�! �� ���<�	2 =	�41.3��2 @	A	� 

;�
  
���40O )A.�M !8( ><F$��� �E8

_<
	>��	�8

0E�O 

�mm �mm �mm 
�pV8

n�.
�

�$��#FA '�7 M 

�� 

pV�>R
� (� >R
� �

�$ f`;	_<
 r	>

)0q
�(

��/���/��/���/��/m*NS NS 

_<
 0FA f`;	>

)0q
�(

��/����/�{��/����/�{���/m**NS 

�7 �;�u_<
 �	�� >	�8

)�"�$ 
�(

m��/mm��/mm�/mm��/mmmm�/m***

_<
	�� >	�8�u@� 


 K" ��7�
� 0q
� 

�"�$ 

{/����/�{�/��{�/�����/m*NS NS 


 K" ��7�
� 0q
� 

�"�$ 

{�/�m�/���/���/�����/m*NS NS 


 K" ��7�
� 0q
� 

�"�$ 

��/���/�m��/����/���{�/m*NS NS 

�� ���<�	f2 =	f�41 �>!>7>/	2 .� �2�.&341 ��� ��	-�-./ .01

�?
; �>
7�! 

�#7	�-� w	� >?.57�.S�E80��7 0q
� 	J� )0O0.
� ' !/��T7 W�

 O	iFV 40F�)��2 >DE 
� >A ��� )�67 >; �E ; +�Yq )��2 _R.S


.�E
�D8��23 	6�Fn� W1#V� �
��8�
�� � TR( )'(0TR�.(

�TT;�_TT�� 	TT$�; H7� )�TT�2 f.) >TT7 D7 �TTE 0TTq
� +>KDHTTO 
� 

0��7	��; )0O08
 �E .�_�� 
�D	f	���.

.f� �f2�.&341 ��� ��	-�-./ .01 56
f�1.� 	f� 
5f7�6- 
.78f/ �

57�6- 
.78/.3��2 @	A	� �?
; �>
7�! �� ���<�	2 =	�41.0h� 

�$ f`;	_<
 r	��7 �;�u +>>	_<
 8�	��_<
 0FA f`; T	( >

>	_<
 8�	�� J� �u@� . O 
� ' !/��7 W�	iFV 40F��_T�� �T; +	f

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.3

9.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.39.7
https://jstnar.iut.ac.ir/article-1-1070-en.html


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

�{m 

��>ZO.>/	2 75� 3! �>! >1
41��! �� ���<�	2 =	7?
; �>
�52� 2 	�
2 @	A	� �Y�	� �� .3� 	�
R�&S� 

�E2�8;�
 
�� �m���������{�


(3 cD"84067 c��/�d��/�d��/�d�{/��d��/��d��/��d��/��

�mmA.�M !8b�{/�c��/�c��/{c��/��c��/��c��/��c��/�{

�mmA.�M !8a��/�b��/�b��/��b��/�mb��/��b��/�mb��/��

�mmA.�M !8a��/�a��/{a�{/��a�/��a��/�{a��/��a��/��

�pV8n�.
����/m���/m���/m���/m���/m���/m���/m

U W(�& B
�.�E 
� >;�6��; ) #$ .Fn� W1#V� �57��Fn� Xp$ 
� 
���
��8�;��; �%�$�.

;�
 
�� 2���_�� 	f	���)'(0R�.(_<
 0TFA f`; T	2� 
� >

�mmA.�M !8;.�E2� 2� �#68�	� ; �5.

�� ���<�	f2 =	f�41 �>!>7>/	2 .� �2�.&341 ��� ��	-�-./ .01


>��1 �>
7�! 

�_�� �;	;�
 
�� 2� f���7 0q
� +0	J� )0TO 0T.
� ' !/��T7 W�

 O	$� 40F.08
�)��2 �E8$�; H7� y!#`� .�_�� ) 	f	�T�� .

;TT.�#6	0��7 
�0TT-� STT	082� 
� �mm (�mmA.�M TT!8 TT
�� 

7(�#HJ��� ; )m���/mP <.(;.0��7 0q
� S	
 )0O0.
� �TE
�D

 ��TTD
)�TT�2 �TTE>TT; )�TT�2 _TTR{�TT$�; H7� �"�TT$ .,(�TTY
 +) 

TTFn��
��8)m��/mP <(TT	� 0TTO 40)'(0TTR�.()�TT�2 
� {�

$�; H7� �"�$.�E2� +>KDHO ) 8�mm (�mmA.�M !8ZTE �; 

,(�Y
�Fn� 
��80F#O�07 .

v<� 

;�
 
���+T	� �(
 ]._	TH��^
 �2
� � TK*; �T*R T	>�8(

!;�N.A�
 TV �� T� ZdE ��J� >T; +T.� �T; f
��Tu� c.�E0T7 8

J._J !$ F58��0O�; .;�
 
�� �u���; ���M !;�N T.�� T� ZdTE �

J3�!;�N (.C�7� ZdE �82 >TJ�Y
 +>KF� k [ +�0FM 4�A 	( ) T#

 $ >J�Y
.2
� �Ki� e	;���T$� 40TO )�.(;�T
 
����T; _J !T$ 

�E 
��80T
�A 8!�� eKT$ g�T; C�T#J( �T; .�D	T$�_.fE�TA +) 

 �A 
�#V�$	J�#?�_<
 (T	2 >T	DV �� T. >TKF� _J !T$ ( k T[ �

�� � O)�{.(;�
 
���HJ� 7(�#�
�; �; 	C�7� >H8�)(�#HJ� �5� 

_<
 �"�; �J(	<72 >.4�4(�M +�E �E8$�.087 ;�A (._J !$ c

0TTO >TKF�)�{.(;�TT
 
���TT7(�#HJ� ��TTE2� 
� 8�mm (�mmm 

A.�M TT!8^
 eKTT$ +TT.. ��TTFn� 
��8q QTTV 
� .� ,�._	TTH�+

O.D.��	!;�N (.�E07�D?� ZdE �8�.�K87 L�M�; T.0TO �H6

)��.(	_<
>8�	�� 7 L�M�; ]6V 4��� �u@� .
�0-� >; �H6��

�_TT�� 0TTq
�	f	�TT�� .�TTE 
��8; 2� �TT; �TT��M TT. 2� �#6�mm 

A.�M !8�_�� eR � 	f>	_<
 8�	�� +w7�; 4�A �u@� 	( >T<7 

 0O >7�� >KF� >#$ �)�m.(

;�
 
���	7 �_<
 eR � 	-#?T� �(
 (� >T; _J !$ >.( Z

U.-#?� �.Z��� O .-#?� �(
.+Z 
�� c;�-#� ,��u� T	7 ��T; 

_J !$��0O�; J THJ � W�HO �"�; >A +�#7 
� (._<
 >T< T	 >

_J !$��� O .��;8�	?A� >; fFA�( S.7 )G.2�87T.�?.�(


U.-#?� �.�s 2� Z	;�
 
�� :�� ��Y
� k3 �0#�� .
 Ts >T;8>TA 

J 
 eK$ �E 
�� T. ��
 0	E '�TH.?TA(
0.c)•OH ( � ( 40TO T	 S

��
	 � � TTV '�TTHE ,g�QTT
� �TT��H;3 cTTD" eTTRTT.J(
0._8

�� � O  T/7 >; +8��TO >TA 	��T; o8_<
 T	� >.T;(�H�ZE��T� 

�� � TO .	TH�g� 2� T	�_T�� 40TD" c	f>T	_<
 8�	�T�J�T.W�

 O 
� ' !/��7	iFV 40F�A�
 V �� � ���23 	6�;�
 
�� �+40O 

H6
.��
 c	'�TH �TE8E.?TA(
0.�TE 
�� �
 TV�; �Tu� 
� c8

7(�#HJ��� k3 >;j�
 V 
� � R  �E��0O�; .
 s >;8� >A	S

��
	'�H ��TO �TE	��T; �
 o8!M ,g�QT
� �T��H;3 .2 H T	08(

_<
	� >.;(�H�� ZE��� �0FFA)��(��.(

�_�� eR � ���M  
��	!;�N f.TJ3 4��� ZdE ���0TFM 4�TA 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.3

9.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.39.7
https://jstnar.iut.ac.ir/article-1-1070-en.html


6
�1.� .� �2�.&341 ��� ��	-�-./ .01557�6- 
	� =	�41 9:�; ��	� 
.78/...  

�{� 

��>Zr.�	-�-./ .01 ��6- .� 758/7.
�6- �758/7.
.0�� 41��� ���<�	2 =	�!7�1 �>
�>
2 @	A	� �.3� 

;�
  
���40O )A.�M !8( ><F$��� �E8

_<
	>��	�8

0E�O 

�mm �mm �mm 

�pV8

n�.
�

�$��#FA '�7 M 

� 

pV�>$ >R
� (� >R
� 

�$ f`;	_<
 r	>

)0q
�(

�{/���/���/�m��/����/m*NS NS 

0FA f`;_<
	>

)0q
�(

�{/�m��/�{��/����/����{/m**NS 

_<
 ��7 �;�u	�� >	�8

)�"�$ 
�(

m��/mm��/mm��/mm��/mmmm�/m**NS 

_<
	�� >	�8�u@� 


 K" ��7��"�$ 
� 0q
� ��/���{/���/����/�{�m�/m*NS NS 


 K" ��7��"�$ 
� 0q
� ��/�{��/����/���{/�{���/m*NS NS 


 K" ��7��"�$ 
� 0q
� ��/����/��m�/���{/�����/m*NS NS 

��>Zb.>/	275� 3! �>! >1
41��! �� ���<�	2 =	7�1 �>
�>
52� 2 	�
2 @	A	� �Y�	� �� .3� 	�
R�&S� 

�E2�8;�
 
�� �m���������{�

cD" 
(384067 d��/�d�/�md��/��d��/��d�/��d��/�{c��/��

�mmA.�M !8c��/{cm{/��c�/��c��/��c��/�{c�{/��b��/�m

�mmA.�M !8b�{/��b�{/��b��/�{b��/��b��/��b��/��b�{/�m

�mmA.�M !8a��/��a��/��a��/��a��/��a��/��a��/��a�/��

�pV8n�.
��/m���/m���/m���/m���/m�m�/m���/m

U W(�& B
�.; ) #$ �E 
� >;�6��.Fn� W1#V� �57��Fn� Xp$ 
� 
���
��8�;��; �%�$�.

fE�A �; 4��DE�Fn� 
��8� 
�0-� 
� .J� ( ��V �K T. ' !/��T7 W�

 TTO 
�	TTiFV 40F���M TT	 0)�m.(
�TT	�TT�23 ]	�^
 fTT	>�8+

4�; �E8 R 4�A �; �7 cD" 8
(3 2� �; 40O ��mA.M T!�8 T
�� 

�^
 �
 � +���M	0��7 >A 0O 40E�6� +0F#��M 
��N >	J� )0O0.W�

 O 
� ' !/��7	iFV 40F�
 s >; ]6V 4��� (�TFn� 
��8>T; 


�
.�_�� ( fE�A e	� f�	0T;�)�.(>TA �T$� 40TO �
�_TM

J1&.!;�N ( �.�_T�� ���M  
�� �; �0FM 4�A ZdE �	T� f�	0T;�

)��.(>TA 07��� )�67 +)�--/�J1& T. !;�N ( �T.4��T� ZdTE �

7 L�M�; ]6V.2� �; �H6�mm A.�M !8�_�� ���M 
�� 	f	>#��

 �$�)��.(;�
 
����TE2� �; ���M 82� �
g�T; �mA.�M T!8
�

�_��	f>	_<
 8�	�� � oT$ 
 ]6V 4��� 	7 )��T5 T. �
�_TM _

�$� 40O)��.(

;�TT
 
���TT; �TT; _J !TT$ .TT7(�#HJ� Z�^
 >TT; �TT<F� ..TT
����


)3 )�D#V�$��� O .�	TO�7 �T$� SHD� � K*; S�0TF[ 2� 	S

��
 fFA�( >!DR 2� c��"	'�H �E8	]	
� _A !M ' HJ � (� �

0O�; )3 )�D#V�$ .� S#?HO.07  )�#;��+� (��
	� '�H�0T7� 


 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.3

9.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.39.7
https://jstnar.iut.ac.ir/article-1-1070-en.html


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

�{� 

� S#?HO >; �<F�.!M 07 .2 H	08� TO .2� +�TJ�& (� �TE 
�

�	7 ;�A 4(�M ���HO cD" S.cq�& c��� O .��#7 )� 
.>T<

 _<
 cD" >A ���M	>	��
 2� cq�& ' HJ � ]	J(� '�H T. >T; >

_<
 �; �;�N
 c;�N �u@� 
 s	?TA� oT$ 
 >.�T$� )G .ag�TD#&� 

H6
.��
 c	_A�� '�H8� cT��" S;�A 	�T58�`
 
� T	J(� eT.>


(3�� 
�� 2� cq�& _J !$ ' HJ �8��0O�;)�J�& (� �E 
�

��	0��R ( r(� >; +	 q SE Z
� W�& �; >A ,
.� 2� )C(
0.07 

E ;�A.,�
0 ��
 �E	'�H J 
 �E.� 0�07 O)��.(

� Z*� �/;	3 >A �$� S	;�
 
�� ��_<
 +_J !$ 	� >.;(�H�

� fE�A �
 )3�0E�	V �.g� ��	!�TFK� �)0TO 
�� >V�TO �T; 

;�
 
�� �u� 
� _J !$��
�� � R( .H6
.4(�M c�E8&�.40TFFA��

 TT!M >TT!DR 2� �_TT�� �TT; _A 	;�TT
 
�� 2� f�40TTFE� )�6TT7 +

!��.�D	TT$�_.<72 ) TT.!TTq� 4���TT$� _J !TT$ .2� 
��{mm 

A.�M !8T7(�#HJ�  
�� �( 40TO cT& cT��A 
 Ts >T; _J !T$ +

J 
.D`
 ,�0.�8� fE�A �	
 Ts >; 0F;�8<72 ' Ts >TA T.4�

?;.4�
 A 
���� O .�	;�T
 
�� >A �$� ��p� �/; S�k T[ 

T[�M� +g�; 2� 
� >T!D& >T; �K?T7 cT��A 
 Ts >T; �
 _J !T$ >

�#A�;8$3 �E.e��	T� ��<72 ' Ts �T�� +0TFA T. ?T; 4�.4�T
 A 
�

�� � O 
 s >; +8D`
 cD" >A.7�T$3 >; ��(
8��� 0TE� `7 .

2TT	 ,�
� 42�0TT7� +g�TT; 2� 
� ��)J !TT$ ��TTn;��(?TT;.]TT[ A 
�

�� � O)�
��.)(�H(�; _J !$ ��n;� >A �$� 40O �;�u( +	#?�

0& 
�8Tn� 
� >A 0O�; TD`
 z� T. T#A�; �T�	��	M 
��TN T.��.

nJ�p�Tn; ,�T0867T;�
 
�� ,��u� >A ��� )��)��A �(0/� 
� 

_<
	� >.;(�H�E2� 2� 4��Y#$� >; �Q/F� +_J !$ T�8?;.Tg�; 
�

 �$�)2� �
g�;��mm A.�M !8(!HO >; +�
 Ts >; �
 _J !$ >A

<72 ' s ( 4��A c& c��A.>; 4�
0N84�
 A ��� O D`
 >A .�

�#A�;	��	� fE�A �
 T�0E� .s >; ���T!A 
 �;�T
 
�� +�	T7 T�

E2� 
�T�8��.	TS2� �
�mmm A.T<72 ' s +8�M !.TT!$ 4�T_J 

 42�07� >; �
 �8� 4�
 A ��_T�� �"�; >A 0FA	_<
 fT	� >.T;(�H�

� O)�.(


�1�l�	]� 

>!.T$( S	0; 3��  T
�� _TA�� 2�	0TF T	 �_ (ZTE S.TF[ >?T$ � 

-/
.��� � !" ,�-�
�
 >; 
 6A .J� >; e.$ 2� 4��Y#$� cT.Z#?

 ��23 ,�7�H�� ( )(�
(�(
 40FE� k�#O	E�56�� �H6
 ����M .

�	�#A� >J�$
 2� c��A 
 s >; >J�-� S8QQ`
 ��TN3 8?T& .S

2�K*O �%
8�$� 40O B��`#$� .

��	
� ���� ��	%&�1 

1. Agricultural and Food Research Council (AFRC). 1993. Energy and protein requirements of  ruminants. In: AFRC 
Technical Committee on Responces  to Nutrients. CAB International, Wallingford, UK. 

2. Al-Masri, M. R. 1999. In vitro digestible energy of some agricultural residues, as influenced by gamma irradiation  
and sodium hydroxide. Appl. Radiat. Isotop. 50: 295-301. 

3. Al-Masri, M. R. and K. D. Guenther. 1993. Effects of gamma irradiation on cell-wall constituents of some 
agricultural residues. Radiat. Phys. Chem. 44: 661-663.   

4. AOAC, 1995. Official Methods of Analysis. (16th ed.), Association of Official Analytical Chemists, Arlington, VA. 
USA. 

5. Brownell, J. and N. Saddler. 1987. Steam pretreatment of lignocellulosic material for enhanced enzymatic 
hydrolysis. Biotechnol. Bioeng. 29: 228-235. 

6. Caneque, V., S. Velasco, J. Sancha, C. Man Zanares and  O. Souza. 1998. Effect of moisture and temperature on the 
degradability of fiber and on nitrogen fractions in barley straw treated with urea. Anim. Feed Sci. Technol.  
74: 241-258. 

7. Charles, O. 2006. Preliminary review of the degradation of cellulosic materials in the waste isolation pilot plant, and 
possible effects on magnesium oxide safety factor calculations. U.S. Enviromental Protection Agency Office of 
Radiation and Indoor Air 1310 Street N.W. Washington, DC. 

8. Chaudbry, A.S. 2000. Rumen degradation in succo in sheep of wheat straw treated with calcium oxide, sodium 
hydroxide and sodium hydroxide plus hydrogen. Peroxide. Anim. Feed Sci. Technol. 83: 313-323. 

9. Edward, I. and A. Kukielka. 2002. Electron-beam stimulation of the reactivity of cellulose pulps for production of 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.3

9.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.39.7
https://jstnar.iut.ac.ir/article-1-1070-en.html


6
�1.� .� �2�.&341 ��� ��	-�-./ .01557�6- 
	� =	�41 9:�; ��	� 
.78/...  

�{� 

derivatives. Radiat. Phys. Chem. 63: 253-257.  
10. Fazaeli, H. and A. Kiani. 2000. The chemical composition and digestibility of wheat straw treated with urea and 

white rot fungi. Proceedings of the British Society of Animal Science.  
11. Fernamdo, B. 1994. The use of steam treatment to upgrade lignocellulosic materials for animal feed. University of 

Aberdeen.   
12. Graham, H. and P. Aman. 1984. A comparison between degradation in vitro and  in sacco of constituents of 

untoated and ammoniatreated barley straw. Anim. Feed Sci. Technol. 10: 199-211. 
13. Hadad, S. G. and R. J. Grant. 1998. Effects of wheat straw treated with alkali on ruminal function and lactational 

performance of dairy cow. J. Dairy Sci. 81: 1956-1965. 
14. Han, Y. W.,  J. Timpa, A. Ciegler, J. Courtney, W. F. Curry, and E.N. Lambremont. 1981. Gamma ray-induced 

degradation of lignocellulosic materials. Biotechnol. Bioeng. 23: 2525. 
15. Han, Y. W., A. Edwin and A. Ciegler. 1983. Chemical and physical properties of sugarcane bagasse irradiated with 

gamma rays.  J. Agric. Food Chem. 31: 34-38. 
16. Kabuga, J. D. and C. A. Darko. 1993. In sacco degradation of dry matter and  nitrogen in dried and fresh tropical 

grasses and some relationships to in vitro dry matter digestibility. Anim. Feed Sci. Technol. 40: 191-205. 
17. Kuczumow, A., B. Vekemans, and W. Dorrine. 1999. Analyses of petrified wood by electron, X-ray and optical 

microprobes. J. Analyt. Atom. Spect. 14: 435-446.  
18. Laurent, F., G. Blanchart, and B. Vignon. 1985. Effets of ethanolamine and ethylenediamine treatments on the 

composition and degradability of wheat straw. Anim. Feed Sci.Technol. 13: 131-140. 
19. Lowton, J. E. 1952. Effect of high-energy cathode rays on cellulose. Ind. Chem. 44: 2848. 
20. McManus, W. R. and L. Manta. 1972. The effect of diet supplements and gamma irradiation on dissimilation quality 

roughages by ruminants. 1. Studies on the  terylene-bag technique effects of supplementation of base ration. J. 
Agric. Sci. 79: 27-40. 

21. Melissa, W. 2006. Food irradiation. Kansas State University, Department of Animal Science and Industry. 
22. Orskov, E.R. and I. McDonald, 1979. The estimation of protein degradability in the rumen from incubation 

measurements weighted according to rate of passage. J. Agric. Sci. (Camb.) 92:499.            
23. Pritchard, G. I. and W. J. Pigden. 1962. Effect of gamma radiation on the utilization of wheat straw by rumen 

microorganisms. J. Anim. Sci. 42: 215- 217.  
24. Nursel, P. 2004. Radiation crosslinking of biodegradable hydroxypropylmethylcellulose. Carbohydrate Polymers. 

55: 139-147.    
25. Radoslaw. A. and  H. Mitomo. 2003. Radiation crosslinking of carboxymethylcellulose of various degree of 

substitution at high concentration in aqueous solutions of natural pH. Radiat. Phys. and Chem. 68: 771-779.   
26. SAS, 1996. Statistical Analysis System Users, guide, SAS Institute Inc., Cary, NC, USA.        
27. Shawrang, P., A. Nikkhah, A. Zare-Shahneh,  A.A. Sadeghi, G. Raisali, and M. Moradi-Shahrebabak. 2007. Effects of 

gamma irradiation on protein degradation of soybean meal in the rumen. Anim. Feed Sci. Technol. 134: 140-151. 
28. Steel, R .G .D. and J. H. Torrie. 1980. Principles and Procedures of Statistics: A Biometrical Approach, 2nd ed., 

McGraw Hill, New York. 
29. Takacs, E. and L. Wojnarouits. 1999. Effect of gamma irradiation on cotton cellulose. Radiat. Phys. Chem. 55: 663-666. 
30. Yu, Y., J. W. Thomas and R. S. Eemery. 1975. Estimated nutritive value of treated forages for ruminants. J. Anim. 

Sci. 41: 1742. 
31. Van Soest, P.J. 1994. Nutritional Ecology of the Ruminants. 2nd ed., Cornell Univ. Oress., NY. USA. 
32. Vitti, D. M. S. S. and N. L. Mastro. 1998. Electron irradiation of high fiber by-products: effects on chemical 

composition and degradability. Sci Agricol. 55(2): 159-171. 
33. Weakley, D.C., M.D. Stem and L.D. Satter. 1983. Factors affecting disappearance of feedstuffs from bags 

suspended in the rumen. J. Anim. Sci. 56: 493. 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.3

9.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.39.7
https://jstnar.iut.ac.ir/article-1-1070-en.html
http://www.tcpdf.org

