
����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 !�"
# � $%&)()�(/+�,	# -./0 

�� 

�1�23 � 4%5 26� �� �� �7�� ��8��� 9:�� � 9���� �2;� � 2� 4!	1 (�<=� 
	� 


��� 2>	: 
?%� ?��*�@ ! 96?A� ?��� B,?)�-

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

�?�C& 

9� 7�� ��8��� 9:�� �2;� � � ��,�� ?!� 2� 4!	1 4%5 � 4!	1 �1�23 26� ���2� ��D
� �	E� �� ��,	��F G?��?�H�� 9<,��� G�-./- 

B�IJ 
	<��� �� �� �K�� $1 9! �	�FLM?,�28 �	":� �	�21 �	<�� �� �� �	<�2%! N�
5 
2<����1 .9� P,	��F B,� �� $,��<1	� Q��>

 R��� S2� T)	K ?,�28 �25� ��2;3 9� 	� ���	U3 $�	1 
	� .4�1 4%5 $�	! 9�)	V� ���� 
	���<1	�)�)	 ! � �E�2W �K2E! G���
5 

��2W N�
5 �K2! �	 ! (4!	1 �1�23 �)--M GLMG0M�XM�	<;� �� 93�� ��+� (?:��� .Y,	<: �?�F 4�� 9� ���� @:	,��� 9,+"3 �� 	E�

 �
�� 26� 4�1 4%5 91 ��� �	�: 9���� �2;� � G9"
# ��?�3 G9:�� ��+� ��� G9:�� �2;� � 2� 
���)Z�[ ��	�(�	�8 \	73�� G9K	E� 2VK �

4!��)MX/M>P.( ���� B�^:	�� 9I,	_� ��� �	�: 	�G	
`<�� 9� ��1a� Q	7> 9��1 ��?_� B,2<��� 
�)	 E! 4E%5 9E� b��<� 9K	� \	73�� c

��� ��2W �K2! 4%5 9� b��<� 	%:F ��?_� B,2< 1 � ���
5 .���
�� de<[� B�
& �1�23 B�� 
��� Q	7> 9��1 2D: �� 4!	1 (�<=� 
	�

��� ?! 9DJe� 9�)	V� �)M-/M>P.( ��?E_� B,2<��� � ?
<�	, P�	1 9K	� 2VK � 9"
# ��?�3 G9:�� ��+� ��� G9:�� �2;� � �1�23 P,�+�� 	�

 Q	7> B,�)	
`<�� 9�
9:�� �2;� � (�1�23 9� b��<�XM�1�23 9� b��<� 	%:F ��?_� B,2< 1 � �	<;� �� 93�� ��+� --M �	E<;� �� 93�� ��+� 

���.9���� �2;� � )Z�[ ��	� (?
<�	, P,�+�� �1�23 P,�+�� 	� 9K	� \	73�� �.9� Y,	<: 9� 95�3 	� �1�2E3 B,2<%� �?�F 4�� 4E!	1 
	E�

 T�323 9� �� 9_V
� �� ��8��� �� 9:�� � 9���� �2;� � 2`1�?J ��UJ 
�2�--M �0M4%5 G4!	1 4%5 B,2<%� � �	<;� �� 93�� ��+� 

�)	 !c�� ���
5 ?!	�.

�f�� 
	� 
?��� :��8��� G9���� G9:�� �2;� � G4!	1 4%5 G�1�23 

9�?_� 

��� ����  �!"# $ ���� %�"&'�( )*�+' �, -.(	./�0 �1

 2"3.� 42++1 
$25' 6'7.8 0�7�9 
7.' $ :	7�;  �	
 <�,.*	

 
	7
 %	�(=��/ �/7 
��= %2">	.� ?�@�� 03$ 2+A&B)��.(

7 	
 ����2' )*�+' D�7 	
 )��* =7 2">	.� 	.# =7  +"E, 4
�FA/

 G�H'7 ��1 I/�+' �E� $ J17�� K�LA#7 ��/7 ����. �, 	.�*

 ����� 2>�, D��AE,  1 0ML�' J17�� �� N�
	  OP�� �� 0O1

0!# ��� N��
	  O�P�� $ 
.�> 0�!1 J17��� <J�Q	  �, 0RA&�,

6P�; �
	7
 2�>	 6M� S.* $ �,.*	 G7T"' <U�� %T")V.(

.(	./ �>�1 J17�� ��/7 D"���� WX.!@' -)=7 ��A!1������ 

	�AHB 	
  �., ( �, �Y&�# -.(	.�/  �#7
 
�HO!8 S�; D"8 	


 ZH8 <J17�� [�7T�7 0' G��# 6!@37 2B
 .	
 �/7 42> �	7T( 

 �>.� ��/���/  �#7
 G2> �� 	72\' -.(	./ 4�"( 	
 J1 J17��

�� 0' ��7.# #7
 G2> �� 	72\' <0B�"( 
��= J17�� 	
 �'7 2>�,  

0' [�7T�7  >.� U.# �� 428�Q =7 �!&Q 	
 $ 2,�� D"���� %��B

 �!&���Q =7  ���#7
 G2���> ����� 4	$
  ���>.� 0�X����, %����B
 

�.I"���  ,0,�' $%.]�#7
),�/ 2>	7 0/�+>	�1 :���Y# ^_P7 $ �87	= <<%=	$��1 42H�#7
 4�R�#7
G�'�1 �+B�, 2"E> 

*:0`"#$�A`37 �&� <:�Y��`' S.a&' :snaseralavi@yahoo.com 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

30
 ]

 

                               1 / 7

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.8.0
https://jcpp.iut.ac.ir/article-1-902-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()� (/+�,	# -./0 

�� 

0#X.* �/7 ��)��.(G7	�H!B $ 0@"b')�( �1 2#
�1 �	7T(

 ���� [B�1  #7
 	7TB G=$ J17�� [�7T�7 �,.G7	�H!B $ 0!>�B

)c(��d7 ��,  �#7
 	7T�B G=$ [B��1 ��O8 WX�!A;7  1 2#2\A@'

  , J17�� [�7T�7 %TA+/.A� S�@� ?�@�� %7�, ��
��= �,�Q	 6"3


 0' 0�7�9 
7.' $2>�, .03$ _�e $ %$�/ )�V(J17��� �f17 %��B

 -��Q	7 0H�g.�3.�	.' :�"P.M�� $ 
��HO!8 %$	 7	 NOAL'

  �.O8 -.(	./ G7T�"'  �1 2�+A��(  �]"A# $ 2�#
�1 0�/	�, %7

 �d7 $ J17�� $ ���� [�7T�7 J17�� [�7T�7 �,  �.O8 :7	2"B.,�1

 0+@' �"dh� JQ	 $ J17�� 6,�\A' 7T��7 $ 
��HO!8 %$	 7	 %	7
 %

2+A>72# 
�HO!8 .

 ]+�  ��> 
�]�7 $ 0#= JE' 0#7�Y� -T"#�H' �� 0Y#�� %�B

 -.(	.�/  �O!� =7 :_9 =7 %
72@� %2"3.�  �.O8 
�HO!8 	


0' 2>�,)��$��.( ]+� J1 J17�� 	
 0' ���5� 0#= 	
 
.�>

03�;  ]+� 
��= J17�� 	
  10�' 
$25' 0#= 

��()�.(D��7 	


 �1$7��/�'  �b,7	 .#��1�� $)��(0�,_"�_' <)�(���7$	�1 $)��(

 ,  �., J17�� [�7T�7  1 2#
�1 �	7T( 0�+@' 	.* I��.' %	7


 ]+� [B�1 0' 0#= 

�( .

4��"(  Q��/ ��bQ $ i��F�	7 ��, N�OAL' 6�'7.8 ��d7 0/	�,

  �.O8 -.(	./  , %7  Q��/ 
��HO!8 �, 6'�8 $
 D�7 j�Y�	7 �O8

 7 ���� 4
��' 
�HO!8 ���E# 	
 	7
	.���, 0�P�� ��"!B7 =

�/7 .
.��$ 4�"( i�F�	7 %$	 J17�� �d7 
	.' 	
 0kQ�+A' l��A#


	7
 .0,_"�_')�( ��., J17��� [�7T��7 ��,  1 2#
.!# �	7T(

 J17��� [�7T��7 �, i�F�	7 [B�1 �O8 �E#e $ ���� [B�1 i�F�	7

 2�#
.!# G7.�+8 X��, J17�� 	
 �,.*	 ��
$25' 7	 .J�B D"�+m

 $ ��7$	�1 G7	�H!B)��([�7T�7 �, 4�"( i�F�	7  1 2#
�1 �	7T(

  , N�
	 %$	  OP�� 	.�#  �, 0/�A/
 %7�, �,�Q	 [B�1 6"3


 ����� [B�1 .G7	��H!B $ G7$7��,)�(G.&�+",7	 $)��(G���#

 ��>72# -.(	./ i�F�	7 �, %�d7  �., %X�, J17��  1 2#
7
 .��'7

 G7	���H!B $ $2��#e)�(2��+nm 	
  ��1 2��#
�1 �	7T��( 	
 2��+Q 	

J17�� 4�R#�"'  OP�� X�, %�B [�7T��7 o�8�, $  �A��� [�7T��7 �B

 0' 4�"( i�F�	7 
.�> . Q��/ ��bQ 
2�@A' :��>	7T( p��/7 ��,

 0�' [B�1 J17�� [�7T�7 �, -.(	./  �, WX��!A;7  �1 2�,�� 6�"3


  ���., D"��, 	
 0�7���9 ���P�+8 $ Ke <	.��# %7���, ���,�Q	 ���B

0' 2>�,)��<��$��.(

61 
�HO!8 4��E, 42+B
 G��#  1 ��� 4
�'  �@'�� %��"(

 0�' 2>	 6M� 0* 	
 2">	.� 	.# ?�@�� =7 0B�"( 	
 <2�>�,

 �/7 	.# K�� $ q.F# G7T"' �, j�Y�	7)V(
.�� 6'7.8 D�7  1

2#	7
 0RA&, �>�1 �E� $ J17��  ,.$ ���7$	�1  �b,7	 D�7 	


 ���� 4
��' 
��HO!8 J17�� [�7T�7 �, 2#
�1 �	7T( G7	�H!B

 rb�/ 2�;7$ 	
 0�7.�B -72#7 ��� G=$ 03$ 2> J1 4�"( �B

���� [�7T�7)��.(

�E� 0/	�, �	7T�( T�"# S.M�5' G7T�"' �, �>�1 %��B 

%	�"&, 
	7
 
.�$ .G7	��H!B $ S7$��( �	7T�(  �,)��( �/

 0�,�9 0Q��> $ 0,.+� 03�!> �E� 	
 0��\���e G=	7 s"�.#g

 , S.M5' 	72\' <2#2�
�( ��1 ?*�\A' :	.P N�
	 	
 %�B

 �A�", 0,.+� 03�!> 
., .JB[��'=e 	
 D"+m %�B  8	T'  �1 %7

 03�!> �E� 	
t0Q�> $ 0,.+� t-2�+( S.M5' G7T"' 0,�9 

03�!> ��1 �E� 	
t0,.+� ��%N��
	 =7 �A��", 	
 0���B

 0Q�> ��1 �E�t
.�, 0�,�9 )��.(��O1 0����'=e 	
)�c(

!�> ���1 ��E� =7 -2�+( 
�HO!8  1 
7
 G��#03�t0,.�+� 

 , 0Q�> %��t0,�9 ��������� [�7T�7 2P	
 .DH#7
)��(

���� �/
 0E,��' l��A#  , T"#.

	.�# =7  �+"E, 4
�FA�/7 $ I/�+' �>�1 %.R37  1 0��]#e =7

 ����� 	.��$  , J,  O!� =7 	.�1 0,.+� )*�+' 	
  1 2">	.�

0' 0' <
.>  , �"dh� 2#7.� �>7
 
�HO!8 G7T"' 	
 0�7T/ 2�>�,  A .

 , [��'=e D�7 J17�� $ �E� :7�d7 0/	�, 	.v+' N�OAL' %�B

���( -�]#7 J, 	
 -.(	./  �.O8 $  #7
 
�HO!8 �, �>�1 .

���� �h��	�

S�/ 	
 [��'=ewxyw	
 ?�Q7$ 6z  > 
�,e D"&; %�A/$	 	
 

{| 0��"�7�n� S.* �, J, G�A/�E> K.+� %�A'.O"z}y ��	
 

$~���8 $ 0Q���>  ��\"Q
 0����"�7�n� ��~{$  ���	
� ��\"Q
 

�, 03�!>w|�� ��	
 rb/ =7 i�F�	7 �A' ?Q7$ <$ -��(  \b+' 	


 ��� ��, 0(2�#	�, ��/.A'��0�O"' ��A' S��/ 	
 D"R#��"' $

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

30
 ]

 

                               2 / 7

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.8.0
https://jcpp.iut.ac.ir/article-1-902-fa.html


�1�23 � 4%5 26� �� �� �7�� ��8��� 9:�� � 9���� �2;� � 2� 4!	1 (�<=� 
	� 

�V 

I��"���  ��, :	7���; �fz72��; $ 6Q72��;x/w�$~{ ���	
 

0A#�/  , 
7�( �.�O, ^�* I3�Q 	
 6�	.Az�� :	.P 6�'�z %��B

 	7��`�  / �, 0�
�M� 2��
�( 7���7 .6'��> [���'=e %��B	�!"�

 �>�1 �E� =7 0Y"1��)3�!>0t0,.+� (SN) <0Q��>t0�,�9 

(EW) <0Q�> S�!>t0�,�9 K.+� (SE) ( J17��� $)}|<�|<

{| $ww|	�AHB 	
  �., 	7TB (2#
., .%7�, <D"�'= G
��z 4
�'e 

	
 -2+( �>7
�, =7 2@, 4�'
7
�� S$7  B
 4
	.�� JL> D"'= <

�&�
 $=G
��z 4
�'e G�'= 	
 $ 2�
�( r"b&�  3�' �/.� $ 4


 	72�\'  �, -.�"#.'e :�F&� 
.z D"'=~}| �, 4	$7 $ -�(.�O"z  

	72\'w|| 2> 4
7
 D"'=  , 	�A`B 	
 -�(.O"z .6'�> :�1 �B

 �, �� l+�N�
	  OP�� �>�z %�B�|0A#�/ ��A'  �, $S.�*{


., �A' .-.(	./ 	�, =7 ��z �E� 0FO8 7  A�	7$  �, 2"�2"��/

  #7
 	7TB G=$w/x�2�> 4
�FA�/7.��, ��>�z �B	 S$7  �B
 	


 4�' 
7
��yw,  `��  \��* N�
	 %$	 �/
 �, $ %	�z 0���B

 IbQ �/.� �E#e �E�  z , $ 42�
�( �L�' �!#  �/ :	.P

 )!8  , $  b\#�B	
 	�,~���0A#�/ 2��
�( -�]#7 �A' .=7 2�@,

 G�!B 	
 %	�",e D"3$7 �>�z$	=2�> -��]#7 0#7	��,  \��*  ,.

�� =$	 l+� �B  OP��  , �>7
�, �� �>�z  O;�' =7 %	�",e 	�,

 2> 	7�`�.�� $
 G�B�"(  z 0#�'= 	
  8	T' G
�z �+� :�"O!8

 ���( :	.P 2#
., 42> 0(�, 	�Em. O�/ $ D"��$ :��"O!8 

2�> -��]#7 	��, $
 	7��`� �B %7�, 0+`> .N�O8 =7 [�z %��B

��e $ 0��"!"> [z4
�FA/7 T"# �B 2�#.	
 0��E# �>7
�, rb/

 6'�> 0���'=e 2;7$ �B  �/ 0#��"' ���  �/ 0���EA#7 ��A' ��,

 
.,  ">�; ���8	 .JB 0��FP �>7
�, =7 6YQ < Q�/ i�F�	7 G.m

 	
  ]+� 
72@� $  Q�/�bQ K�LA#7 �,  �., �B l+��  �, 4��"( 	.�*

 D"R#�"' $ �Yd 0�
�M� 2�> %��"( .��>7
�, %7��,<�B�"( =7 G�

 i�F�	7w|0A#�/ 2�
�( ?bQ %�A'2# Q�/ G
�z 
�� =7 Z� $�B

0A#�/ $
 :�@bQ  ,%�A'<��,  Q��/ $ �B 0�`��A`37 G$e 	
 ��B

 :	7�;  �	
 �,y|t�}0A#�/  �	
 Q 
7�(�$ 2> 4
7
 	7� Z�

 =7x=$	 B�R���'=e p�&; %$=7�� �/.��2�#2�
�( D�=.� 0

$1 G=$ � , ��� 4
�' 6G7.+8v# 	
  �.O8 
�HO!8 ��( �� A��

2> .G=$����4=72#7 T"#  #7
 (�2> %�".4
7
 B��FA/7 ��, ��4
�

��# =7�	7T���7 -�SPSS��#��	7$  ���T]� 
	.��' ���( 	7���Q Z�2+A�� .

\'� +'7
 2+m G.'=e p�/7 �, �B	�!"� D"R#�"'  &�� $ D�H#7
 %7

 0+@' :	.P 	
 -��]#7 2�P	
 l+�� S��!A;7 rb/ 	
 G
., 	7


2> .

Y,	<:iA� �

4
7
 Z#��	7$  �T]� l��A# %$	 ��>�1 �E� �d7  1 
7
 G��# �B

 4�"( i�F�	7 
S�!A;7 rb/ 	2P	
 l+�0+@' 	7

.,)S$2� w(.

0Q�> �E�t0,�9 �/  , �Y&# �E� �� D���X��, �B i��F�	7 $

3�!> �E�0tA>7
 7	 i�F�	7 D��A!z 0,.+� 2+ zWX�!A;7 �O8

 Ge F# G7T"' �""n�q.	.# 0B�"(  @'�� 6�7
  ,�/7)S$2�~(.

Z+�3$7 :7�v# �, 	.# q.F# [B�z �����d7 	
 i�F�	7 [�7T�7)�(

JB 0R+Be 
	7
 .03�!�> ��E� 
�1 G�", %$tI��.' 0,.�+� 

	
 03.O�/ T��!� [�7T�7  ]"A# 	
 $ 4�"( 428�Q  , 	.# �AE, q.F#

  �, �Y&# p	$ [B�z I�.' $ 42> 0��$	 2>	 4	$
 S_�

N�
	 0Q�> %�Bt0' 0,�9 

��()�(03�!�> ��E� 	
 7��3t

:�E� ���/ =7 �A!1  Q�/ i�F�	7 0,.+��/7 .

�d7 S��!A;7 rb�/ 	
 4��"( i��F�	7 ��, Jz7��� 2�P	
 ��� 

0+@' 	7
 
.,)S$2�w.(Jz7��� [�7T��7 ��, i�F�	7 :7�""n� 2#$	

 [�7T��7 T�"# 4��"( i��F�	7 Jz7�� [�7T�7 �,  z 
., :	.P D�2,

���� Jz7�� 	
 i�F�	7 �fz72; $ww| 	
 Ge D���A!z $  �., 	7TB

 Jz7��}|2�
�( 42B��'  �., 	7TB )S$2� x(<7	 Ge 6�"3
  �z

0' �, �,�Q	 [�7T�7 G7.�  �z 
��z �zq Jz7�� [�7T�7 �, 	.# �/

  ]"A# D�7�,G7	��`!B $ ��$7	�z :���v# )ww(\,�b' ��� 
	7
 �.

"#2'�/ :7	�E�7 �, �+,  AY37 0Hm.1 $ �)x(	.# �"!z $ �"F"z

 T"#0' �d7  Q�/ G2> ��	�, $ 6�.* �, 
	7�(.

<Jz7�� $ �E� D", 6,�\A' :7�d7  �, o�8�, �&#7.A# 
.��$

 0+@' �_A�7 G2'e 

�( �FP D�7 	
 %	7
)S$2�w(.l���A#

 4
7
 Z#��	7$  �T]� =7 6P�; �B��;z0�+@' =7 0��d7 G2�> 	7


 	
  Q�/ �bQ �, �E� S�!A;7 rb/ 2P	
 l+� 
.,)S$2�w(.

D"R#�"'  &��\' �E� 	
  Q�/ �bQ G���# N�OAL' %�B 
7
  �z

 3�!> �E�0t0Q�> �E� $ D��A�", 0,.+� tD���A!z 0�,�9 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

30
 ]

 

                               3 / 7

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.8.0
https://jcpp.iut.ac.ir/article-1-902-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()� (/+�,	# -./0 

�� 

��?5-.9:�� �2;� � @:	,��� 9,+"3)�	<;� �� �28���1(9:�� ��+� ��� G)�28(G9"
# ��?�3 G

$1 Z�[ ��� )�	<;� �� �28���1(G9K	� \	73��)�<:	� 2<�(9K	� 2VK �)���� 2<�(

:�@,�' D"R#�"' 

 Q�/ �bQ  Q�/ i�F�	7 61 ��� G=$  ]+� 
72@�  #7
 	7TB G=$  #7
 
�HO!8 

 �	


%
7=e 

�""n� ?,�+' 

}y/w ns }x/y ns w/w��{{~�� ns ||w/| ns |{/x ns w{/~�ww  ns ~ U.O, 

{~/{y ** ~{/�w� ** ~��|���{** {�/w~ ** �~/~} ** ��/ww�~~� * V J17�� 

��/�� * ��/�c� * �/�����c * ��/� * ��/�� * V�/�c��� ** ~ �E� 

��/� ns �/�� ns �/�����  ns ��/� ns ��/� ns �c/����  ns � J17�� *�E�  

��/~ {~/xy c/��c�c�  �w/| ~y/� ��/���{  ~~ �b� 

{x/x x/~y |}/} �x/wx x}/� |}/� cv 

*<** $ns :I"���  ,0+@' rb/ 	
 	7
�%<�%0+@' �"9 $	7
 

��?5j.4!	1 (�<=� Q	%5 �� 9:�� �2;� � � 9:�� ��+� ��� GZ�[ ��� G9"
# ��?�3 G9K	� 2VK G9K	� \	73�� B�^:	�� 9I,	_� 

 #7
 G=$  #7
 	7TB G=$ 61 ��� G=$  ]+� 
72@�  Q�/ �bQ  Q�/ i�F�	7 
1289/08 a 33/79 a 9081/92 a 6/17 a 41/50 a 186/42b

03�!> t0,.+� 

1193/83 b 31/18 b 8560/42 b 5/25 b 38/67 b 194/08 a 0Q�>t0,�9 

1237/17 ab 32/67 ab 8726/67 b 5/58 ab 39/58 b 189/58 ab S�!> 0Q�> tK.+� 0,�9 

0+@' �_A�7 G.A/ �B 	
  ,��' �$�; 2#	72# �R�2H� �, 	7
.

��?5..� B�^:	�� 9I,	_��1�23 �� 9:�� �2;� � � 9:�� ��+� ��� GZ�[ ��� G9"
# ��?�3 G9K	� 2VK G9K	� \	73� 4!	1 (�<=� 
	� 

 #7
 G=$  #7
 	7TB G=$ 61 ��� G=$  ]+�  Q�/ �bQ  Q�/ i�F�	7  �., J17�� 
1296/67 a 34/37 a 6629/78 d 7/22 a 43/78 a 178/58 c 50000 
1358/78 a 33/17 a 8407/78 c 5/78 b 41/11 b 189/89 b 70000 
1200/33 b 32/28 ab 9320/89 b 5/33 b 38/78 c 194/00 ab 90000 
1102/33 c 30/38 b 10800/22 a 4/33 c 36 d 197/67 a 110000 

0+@' �_A�7 G.A/ �B 	
  ,��' �$�; 2#	72# �R�2H� �, 	7
.

2#
., 7	7
 7	  Q�/ �bQ)S$2�~(��, ��E� �"dh� �O8 $��bQ 

 ,  Q�/ �A�", q.F# �O8 ��, 	.�# p��!� $ 0B�"(  @'�� 	
 	.# 

4�"( 428�Q 3�!> �E� 	
 0t�/7 0,.+� <�A��",  Q�/ �bQ  z

0' 
.>)�.(

�d7 , Jz7���rb/ 	
  Q�/ �bQ 2�P	
 ��� 0�+@' 	7
 
.�, 

)S$2�w(����� [B��z  Q��/ ��bQ G7T�"' Jz7�� [�7T�7 �, $

Jz7�� 	
  Q�/ �bQ �fz72;}|Jz7�� 	
 Ge D��A!z $  �., 	7TB 

ww| 2�
�( 42B��' 	7TB )S$2�x.([�7T�7 �,  Q�/�bQ [B�z 

 , WX�!A;7 Jz7�� $ 0�7��9 ��P�+8 $ ��,.*	 �/ �, �,�Q	 6"3


 , �.M������ �@'�� 6��7
  �, 4
��z q.�F# 	.�# �"F"z $

0' 0B�"( 2>�, .�bQ [B�z ��/.� Jz7��� [�7T��7 �d7 	
  Q�/

	�z7$ ����$ G7	���`!B)ww(<G7	���`!B $ ���(�, )w|($ .����� $

G7	�`!B)~}(�/7 42> �	7T( T"#.6,�\A' :7�d70+@' 	7
 D",

 Jz7�� $ �E�  Q�/ �bQ �,2�# 42�
.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

30
 ]

 

                               4 / 7

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.8.0
https://jcpp.iut.ac.ir/article-1-902-fa.html


�1�23 � 4%5 26� �� �� �7�� ��8��� 9:�� � 9���� �2;� � 2� 4!	1 (�<=� 
	� 

�� 

J�B  Q��/ ��bQ $ 4��"( i�F�	7  @3�b' D�7 	
 0�F+' 0RA&�, 

)��x/|t(2+A>7
 JB �, $Ge �O8 <[�7T��7 ��,  �z ��/7 D��7 

Jz7�� 	7 <i�F� �bQ 03$ [�7T�7 4�"(  Q�/<[B�z G���#7
7��3 


JB $
 D�7 
�kA' :7�""n� $ G
.Y# 2#$	  , �FP [�7T��7 -�R+B

  , o8�, Jz7�� JB G2'e 
.�$ ��bQ $ i��F�	7 D"�, 0�F+' 0RA&, 

�/7 42>  Q�/.

, �E� �d7� �., 	
  ]+� 
72@� rb�/ 	
 T"# S��!A;7 l+��

2P	
 0+@' 
., 	7
)S$2� w(	
  �]+� 
72�@� D"R#�"'  &��\' 

�E� 	
  �., 3�!�> �E�  z 
7
 G��# NOAL' %�B0t0,.�+� 

0Q�> �E� $ D��A�",tD��7 ��v# =7 7	 	72�\' D���A!z 0,�9 

2+A>7
 �FP)S$2�~(��O8  z �]+� 
72�@� [�7T��7 q.�F#

 3�!> �E� 	
 	.# �A�",0t0,.+�  �]+�  �#7.� T��!� $	
 ��B

 >	.� 	.# q.F# �d7 4�(  , 2" 0�' 0+"���� %�B 2�>�,)w.([B��z 

 ,  ]+� 
72@� 0B��"(  �@'�� 6��7
  , 	.# q.F# [B�z 6"3
 	


 0Q�> �E�t�,  1 �/7 0,�9 #A��$	�z l7$ ��� G7	��`!B)ww(

0' �A/7	 JB 2>�,.

l��A#,	
  ��., 	
  �]+� 
72�@� �, Jz7��  z �/7 D�7 �R#�"

 S�!A;7 rb/w%0+@' �d7 >7
 %	7
�)S$2��w.(0�/	�, ��,

'\D"R#�"'  &�� %�B  ]+� Jz7�� 	
 0#=}|Jz7��� $  ��., 	7T�B 

ww| e 	7TB 	�`> 	
  �]+� 
72�@� < �., Jz7�� [�7T�7 �,  z 2>

 [B�z  �., ����)S$2�x( �, WX�!A;7  z%7��, ��,�Q	 ��O8

 0�' �,.*	 $ 0�7�9 
7.' 2�>�,  �1 ��`!B$ ���$7	�z 7	G)ww(<

0��,_"�_')}(��$�z$7���/�' $�z.#)wy(0E,����' l����A#  ��, T��"#

 2+A��� �/
 .$ �E� D", 6,�\A'�d7 �F�P D��7 
	.�' 	
 Jz7��

0+@' # 	7

.Y )S$2�w.(

JB  �., 	
  ]+� 
72@� $ 4�"( i�F�	7 0F+' 0RA&,)�wx/|t(

0+@' %	7
  A>7
 JB �, [�7T��7 ��,  �z �/7 D�7 Ge �O8  z 2#7

 �"( i�F�	7 Jz7�� 0�+@' [�7T�7 4 ��., 	
  �]+� 
72�@� 0�3$ 	7


 
 G��# [B�z
7.�37JB$
 D��7 
�k�A' :7��""n� $ G
.Y# 2#$	

  , �FP Jz7�� [�7T�7 -�R+B  , o8�, JB G2'e 
.�$ D", 0RA&,

 i�F�	7  ]+� 
72@� $2>G.A32+� l��A# �,  z <)=7 p�YAQ7�( �z <

0�/�`@#7 	.�# �"dh�� �5� %�B	�!"� 
�1 �	7T(  �]+� 
72�@� 

4��.z i�F�	7 <�A�", J"L��  Q�/ $ �� J�B $ 2�#	7
 ��� ��, D"�+m

 0,_"�_' :72B��')}(
	7
 �\,�b' .

��M�' ��, 0B��"(  �1 -.(	./ 4�"( 	
 ��� 4
�' 
�`O!8

 �.O8 0' %7 2>�,<�/7 �"!B7 T��; . ,4$_8 4
��' 6�z 
��`O!8

 �v# =7 087	= 0B�"(  @'�� �� 0�7	�z  ]"A# ��� =7 4
�FA�/7 �

���/7 0����$	 6M��� S.��* 	
 2"��>	.� 	.��# ?���@�� . ���T]�

 4
7
 Z#��	7$ ��E� 	
 ���� 4
��' 
��`O!8 
7
 G���# �B %��B

 0�+@' 2�P	
 l+� rb/ 	
 NOAL' 
.�, 	7
)S$2��w.(��E�

03�!>t0Q�> �E� $ 
�`O!8 D���X�, 0,.+� t6Q72�; 0�,�9 

2#
., 7	7
 7	 
�`O!8)S$2�~(.�, 
�`O!8 6"3
 ��� 4
�' %X

 03�!> �E� 	
t��	.�bQ  Q�/ $ �A�",  ]+� 
72@� 2"3.� 0,.+� 

JB $0' ��X�, TA+/.A� $ 2">	.� 	.# �A�", K�� D"+m  z 2>�,

 %
��Oz l��A# �,)w�$w�(G7	��`!B $ 2�37$�( <)w�($ D�`#7
 <

G7	�`!B)w~(G7	�H!B $ �#
e $)y(
	7
 �\,�b' .

� 4
�' 
�`O!8 �_A�7 Jz7�� 	
 �� rb/ 	
 NOAL' %�B

 0+@' 2P	
 �� S�!A;7 
., 	7
)S$2��w.(Jz7��� [�7T��7 ��,

  , ���� [�7T�7 T"# ��� 4
�' 
�`O!8  #.( 4
�' 
�`O!8  1 %7

 Jz7�� 	
 ���ww| Jz7��� ��, $ �fz72�;  �., 	7TB }|	7T�B 


., 6Q72;  �.,)S$2�x(_��e $ 0#$��/ l���A# �,  z)~x($

$7��/�'.#���z�� $ �z)wy(
	7
 ��\,�b' .J��B 4
���' 0��F+' 0RA&�,

  ]+� 
72@� �, ���)cV�/�-( Q��/ �bQ $)c��/�t(�R#���#

 ��bQ $  ��., 	
  �]+� 
72�@� [B�z $ 6z ��� G=$ [�7T�7

 �/7 Jz7�� [�7T�7 �, 47�!B  Q�/ .JB S�; D"8 	
 G=$ 0RA&�,

 �Yf'  Q�/ i�F�	7 �, ���)�{y/|(;7 rb�/ 	
  z 
., S��!A

 0+@' 2P	
 �� $ 6�z ���� G=$ [�7T��7 �R#���# $ 
., 	7


 �/7 Jz7�� [�7T�7 �, 47�!B i�F�	7 .	
 Jz7�� �, �E� 6,�\A' �d7

0+@' 
	.' D�7 2�# 	7
)S$2�w.(

l+�� rb�/ 	
  �#7
 	7T�B G=$ ��, �E� �d7 [��'=e D�7 	


 0+@' 2P	
 
., 	7
)S$2�w(	
 �A��", 	.�# K��� Ge 6"3
  z

�03�!> �Et%
��Oz :72B���' �,  z �/7 0,.+� )w�$w�(

JB 0R+Be 
	7
 .4
7
 D"R#�"'  &��\' 	
  #7
 	7TB G=$ 
7
 G��# �B

 03�!> �E�t0Q��> ��E� $ �fz72; 	72\'  , 0,.+� t0�,�9 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

30
 ]

 

                               5 / 7

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.8.0
https://jcpp.iut.ac.ir/article-1-902-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()� (/+�,	# -./0 

�� 


., 
.� 	72\' 6Q72;)S$2�~.(42�!8 �!&�Q  �z :_9 	


 6( =7 2@, TA+/.A� =7 lA+' 	�, G=$ 0' 0B
 ���, [�7	e 2>�, ��B

 S$7  ��	
 	
  �#7
 	7TB �/.A' $ 
	7
 %
��= �"dh� 	.v+' D�7  ,

 , D"�,  OY+�/  �, S��\A#7 %7��, 
.��.' 4
	$�� 
7.' 	72\'  O"/$

6( 0' D""@� G2"/	 $ 0B
 
.> . �, 
.��  �,.#  �, �'7 D�7 S.�*

 6( =7 Z� ��, rb/ G2#�' TY/ 4	$
 %TA+�/.A� ��"3�@� <0�B


JB $  OY+/ �/7  A&,7$ 2M\' $ 72Y' �,7$	 D"+m)w.(

JB 	
  �#7
 	7T�B G=$ ��, Jz7��� ��d7 [��'=e D�7 	
 D"+m

 0+@' 2P	
 �� rb/ $ 	.�# q.F# [B�z Ge 6"3
  z ��( 	7


  >.� �,�Q	  , �B �/7 4
., GTL' G7.+8)w( #.(  ,	
  �1 %7

 Jz7��}|Jz7��� 	
 $ �fz72�;  �#7
 G=$  �., 	7TB ww|7T�B 	

 �,  �#7
 	7T�B G=$ J17�� [�7T�7 �, $ 
., 6Q72;  �.����, 	.�*

0+@' ���� [B�1 %	7
)S$2�x.( 1 �/7 �O8 D�2, �'7 D�7

  #.( D", %�A��", 	�"&�, 42�> r"�\O� D��qe 6( %�"&'�( %�B

 0' 6"`�� 7	 0`�g.3.�T"� 2M\' ?Q7$ 	
  �#e  , �Y&# <2�+B



	7
 
.���$ .-T"#���`'  ��m�( J"��v+� %���B 42��++z%	�"&��, 	���z 

JB 0R+Be 0' -�]#7 7	 72Y' $ 2M\' D", 	
 :_9 I"8 �'7 2+B


  #7
 
72@� D", S
�@� D"!L�  , 	
�Q �E#e  1 �/7 D�7 
7.�' $ �B

4
	$�� 0' 
., 2B7.� JB7��  #7
 G2> �� S.* 	
  z %7 <2+�>�,

 0' 4
= D"!L� 2; =7 [", 
72@� D�7 WX.!@' �'7 D�7�,��+, <2#.>

@�  #7
 =7 0!z 
72 0' G=$  +"�",  , �B 2+/	)w$~|(���* =7

  �#7
 2>	 %7�, %TA+/.A� 
7.' %7�, �,�Q	 
��= J17�� 	
 �R�


 0' 
��= <ZF+� $ 0��$	 2>	 $JB $ 

�( G=$ 0�F+' 0RA&�,

 4�"( i�F�	7 �,  #7
 	7TB)���/�t(2�+1 0�' 2"�h� 7	 IOb' D�7 .

�\A' �d7 �"B Jz7�� $ �E� D", 2�# 42�
 0O,)S$2�w.(

2�P	
 l+�� rb�/ 	
  �#7
 
��`O!8 ��, ��>�1 �E� �d7

0+@' 0Q�> �E� $ 
., 	7
t��E� $  #7
 G7T"' D��A!z 0,�9 

03�!>t2#
., 7	7
 7	  #7
 G7T"' D���X�, 0,.+� )S$2�~( �z

  , �A�", 	.# q.F# Ge �O8 �/7 DH!' 4
�FA�/7 $ 0B��"(  @'��

 =7PAR )Photosyntesis Active Radiation(��E� 	
 �A��", 

03�!>t0,.�+� ��M�A�7 $ TA+�/.A� <Ge ��d7 ��,  �z <2�>�,

  #7
  , :_"!/7 [�7T��7  �, ��]+'  1 �/7 42�
�( �A�", %�B

  ]"A# D�7 $ 2�
�( 
�HO!8 [�7T�7 W�A��E# $  #7
 	7TB G=$ %�"(

 G7	���`!B $ D��`#7
 l����A# ���,)w~(%
���Oz <)w�($ 2��37$�( $

G7	�`!B)w�(�/7 ),�b' .

JB 	
 Jz7��� ��d7  �z 
7
 G���# Z#���	7$  ��T]� l��A# D"+m

 0�+@' 2�P	
 �� rb/ 
.�, 	7
)S$2��w(D"R#��"'  &���\' $

4
7
 Jz7�� 	
  #7
 
�`O!8 �fz72; 
7
 G��# �B�|	
  ��., 	7T�B 

 , 	�AHB 2'e �/
)S$2�x.(
	.�' S.M�5'  �#7
 
�`O!8 �(7

 <2>�, �v# 0�' I�/�+'  ��., Jz7�� D�7 Ge =7 ���7�� 	
  �z 2�>�,

 ,  , %TA+/.A� 
7.'  �., 
��= Jz7�� �O8 �A��",  �#7
 2�>	 %���

 0' 4�"( ZF+� $ 0��$	 2>	 ��P 

�()x(J17��� [�7T�7 �, $

 ,  #7
 
�HO!8 G7T"' 0+@' 	.*  �, ����� [B��1 %	7
 %	.�*  �1

 Jz7��� 	
  #7
 
�HO!8 6Q72;ww| ., 	7T�B 2��
�( 42B���'  ��

)S$2�x(G7	�`!B $ -�E#�� l��A# �,  z)wx(JB��+Be 
.�, .=7

0�'  �#7
 
�`O!8 0OP7 6'�8 2">	.� 	.# K��  1 �]#e <2�>�,

  , J17�� [�7T�7 �, 
�HO!8 [B�1 $ �fz72�; G
.�Y# 0���1 ��O8

 N"@� q.F# $ 	.# 6Q72;PAR 0' 0B�"(  @'�� 6�7
 	
 2�>�,

 JB $7.8 ���/ D"+m ��E�  ��., K.�Ob' Jz7��� ��, 0b"5' 6'

 0' �d7 
�`O!8 2"3.� :	�Y8 W��2!8 6'7.8 D�7 2#	7�( 7[,��� =7 2#

 6�P�; $ �,.*	 <2">	.� ���� %T�"�)~.([���'=e D��7 	


 Jz7�� 	
  #7
 S.M5' �f172;�|03�!�> ��E� 	
 < �., 	7TB t

 , 0,.+� Jz7�� 	
 $ 2'e �/
  , ��X�, %�B �Q	 [�7T��7 6"3
 ��,

 $ 0B��"(  �@'�� 6��7
  �, 	.�# q.�F# [B�1 <0�7�9 
7.' %7�,

 G7T�"' ZF+�� $ 0���$	 2�>	 ��E� %TA+�/.A� 
7.�' ��M'

 D"\\5' ���/ l��A# �,  z ���� [B�z  #7
 S.M5')~(JB�+Be 

�/7 .Jz7�� 	
 �'7 D"��� %�B =7 ���|0+@� 	7TB }| �.� �, 	7TB 

0+@'  ,  �>.� S.* G
.Y# 	7
)4
7
 �B��/7 42��# 4
7
 G���# �(

 �, Jz7�� D�7 	
  #7
 S.M5'  z �/7 4
.Y# %2; 	
  #7
 
72@�

 Jz7��� 	
  �#7
 	7T�B G=$  z �/7 03�; 	
 D�7 $ 2/�, �fz72;

}| �E�  !B =7 	�A`B 	
  �., 	7TB �/7 ��X�, �B . �#7
 
�HO!8

 J�B 4�"( i�F�	7 �, 	�A`B �� 	
 0�F+' 0RA&�,)���/�t(��, ��'7

2@�  ]+� 
7)}y�/|( Q�/ �bQ $)�~y/|(JBG���# �Yf' 0RA&,


7
 .0+@'  #7
 
�HO!8 %$	 �E� $ J17�� 6,�\A' �d7 
.Y# 	7
 .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

30
 ]

 

                               6 / 7

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.8.0
https://jcpp.iut.ac.ir/article-1-902-fa.html


�1�23 � 4%5 26� �� �� �7�� ��8��� 9:�� � 9���� �2;� � 2� 4!	1 (�<=� 
	� 

�c 

��	
� ���� ��	7<�� 

�.% <-�'7 .- $.
7�# �"# .�Vc� . '2\' .3.�T"� �, %7g087	= G�B�"( 
�HO!8 %) !��� .(=7�"> 4�R�#7
 :7	��A#7 .

�.<6M5' 2>7	 -.^.- <.- <0+"&; .i $ %2Y8 .0,_"�_' .�Vc� .:_9 �87	=) !��� .(2E�' 0B�R�#7
 
�E� :7	��A#7.

V.� <�"#2'�/ .i $.0Hm.1 .�Vc�.087	= G�B�"( %g.3.�T"�) !��� .(2E�' 0/$
�� 4�R�#7
 0B�R�#7
 
�E� :7	��A#7 .

�.i <0Hm.1 .� $.0#�\O� .087	= :X.M5' 2"3.� 0#�Y' ���+>)� !�� (2E�' 0/$
�� 4�R�#7
 :7	��A#7 .

�.i <0,_"�_' .�V�� .�7.� =7 0k@, $ 
�HO!8 G7T"' �, Gg$�A"# $ J17�� �d7 0/	�,���� �.O8 -.(	./ 0F"1 $%7. �'�# G����

�87	= 2>	7 0/�+>	�1<%=	$��1 42H�#7
 <G7�E� 4�R�#7
 .

�.7 <0@"b'.- <.i $ 0+1	 .:
�"/ .�Vc� .��	�� �"dh� :	q J17��� $ �>�1c�� G�A�/=.�  �\b+' 	
 :	q  �#7
 
��HO!8 %$	 .

0(2#=�/ $ [B$����:��t��.

c.0!>�B - <03.�=
.i <.- $ 0Hm.1 .G���+, .�Vc� .087	= G�B�"( 
�HO!8 [�7T�7) !��� .(2E�' 0B�R�#7
 
�E� :7	��A#7.

8. Anda, A. and W. Stewphens. 1996. Sugar beet production as influenced by row orientation. Agron. J. 88:991-996. 
9. Brown, A. R., C. Cobb and E. H. Wood. 1972. Effects of irrigation and row spacing on grain sorghum in the 

piedmont. Agron. J. 58: 506-509. 
10. Burger, A. W. and W. F. Campbell. 1967. Effects of rate and methods of seeding on the original stand, tillering, 

stem diameter, leaf stem ration, and yield of Sudan grass. Agron. J. 53:289-291.  
11. Craveta, G. J., J. H. Cherney and K. D. Johnson. 1990. Within-row spacing influences on diverse sorghum 

genotypes: I, Morphology. Agron. J. 82: 206-210. 
12. Duncan, S. and W. Schapaugh. 1993. Row orientation and planting pattern of relay intercropped soybean and 

wheat. J. Prod. Agric. 6:360-364. 
13. Farnham, D. E. 2002. Row spacing, plant density and hybrid effects on corn yield and moisture. Agron. J. 

93:1049-1033. 
14. Grewal, D. and M. Dhilon and K. Dhingra. 1989. Crop geometry in pearl millet (Pennsetum typhoids) genotypes at 

different nitrogen levels. Environ. Ecol. 7: 941-944. 
15. Jeon, B., S. Lee, D. Shin and S. Moon. 1992. Effects of plant density and planting pattern on the growth 

characteristics, dry matter yield and feeding value of sorghum sudan grass hybrid. J. Korean Soc. of Grass. Sci. 
12: 49-58. 

16. Kler, D., S. Sarbjeet and S. Singh. 1991. Studies on bidirectional narrow row spacing, seeding date and date of 
sowing on grain yield of moon bean vigna radiate wilczek. Environ. Ecol. 9: 934-938. 

17. Kler, D. 1990. Efficient utilization of solar energy for wheat production. Environ. Ecol. 8: 1172-1180. 
18. Masaoka, y. and N. Tanko. 1980. Studies on digestibility of forage crop I. Effect of plant density on the feeding 

value of sorghum Sudan grass hybrid. J. Jpn. Grass. Sci. 26: 179-184. 
19. Peacock, J. M. 1984. Sorghum the physiology of tropical field crop. Golds Woth 7: 240-278 
20. Pendelton, B. B. and G. L. Teetes and G. C. Peterson. 1994. Phonology of sorghum flowering. Crop Sci. 34: 1263-

1266. 
21. Robinsons, R. G., L. A. Bernut, W. W. Nelson, R. L. Thompson and J. R. Thompson. 1964. Row spacing and plant 

population for grain sorghum in the humid north. Agron. J. 56: 189-191. 
22. Rees, D. J. 1986. The effects of population density, row spacing and intercropping on the interception and 

utilization of solar radiation by sorghum biocolor and vigna unguiculata in semi arid conditions in Botswana. J. 
Appl. Ecol. 23:917-928 

23. Sawhney, J. S. and G. Z. Avila. 1984. Effect of density on yield and morphological characteristics of different 
sorghum cultivars. Sorghum and Millet Abs. 12(1): 4-7. 

24. Williams, J. C. and D. J. E. Cherney. 2002. Row spacing, plant density and nitrogen effects on corn silage. Agron. 
J. 93: 579-602. 

25. Yao, A., S. Shao and C. Liu. 1997. Effect of nitrogen and sowing rate on growth and herbage production of 
ningnong sudan grass. Grassland China 5: 29-32. 

26. Zeinger, R. and R. Vanderlip and K. Kofoid. 1993. Caryopsis weight patterns within the sorghum panicle. Crop Sci. 
33: 543-549. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.8

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

30
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               7 / 7

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.8.0
https://jcpp.iut.ac.ir/article-1-902-fa.html
http://www.tcpdf.org

