
���� � ���	
�� 
����� ��� ��/�������� /������������ /�� !"�# $%&' 

�

#()�* +�,-�.* /*0" � ��,� 
" )�* 1� 2,3�� 0-��	 ��4 �� 5607 0" 897�� 0,:

)����< 
=>�?< :5,��0 �,!6A B6�0� �� /�,<1C
����� ��(

0�����E 26F>�0.�$�/��0=< 0G-$*

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

�F,H� 

,G,I �" 8J ��K�I 
" 
L�# �" 
5���< ���� 
,��� �1����I �� ���G �� ��0" �0�� 897�� 8�!E M0.< N.PQ,4R# 2Q6� ��N89Q7�� 1� 


,G.# � ��* 
,G.# �F� 0" ��I0� 0�� 
��* 2,,=# �� �� )�Q* +�,-�.Q* /*0" � ��,� 
" )�* 1� S�3�< � TU,� N2�J 0-��	 ��4 �� 5607 

5,� 
�I F� ���G �� �0 �,!6A B6�0� � /�,<1 �
�� .
,G.# 897�� N��* 897�� T<�� ���,"J ������,# 5Q,I0# N/>�Q�=< 8J N�FQ�

VW%5,I0# � N/>��=< 8J � ��* 897�� VW%
,G.# 897�� F���" />��=< 8J � �F� .
QI ��� ���Q� Y6� ��Q:� 0
Q,�"�Z 0Q" 8J 
Q,G,

 � /U60 U>� 
6�F�[C\�� /�=< )�* ���)W$/WP <("�Z 0" )�* P�	 0:� �/Q�=<0,] /QU60 U>� 
6�FQ� 
Q,� 0Q" � ���[C\�Q� )�Q*

/�=< ���)W$/WP <(�F.��2,��N <���E �� 26� 0" T"�4 < 0:� ] 0/�=<0,��" ��� .)�Q* P�	 ^6�S�� �"N� ^6�SQ�� /QU60 U>� 
6�FQ� 
Q,�"�Z 

[C\�� 
��6 ^��I )�* .� /U60 U>� 
6�F� 
,�"�Z 260 �,"[C\�� �� ��Q* 897�� 5,#0# 
" />�Q�=< 8J �F� Q��� .�A�Q" ��FQ4<

 � ��* 897�� �� /U60 U>� 
6�F� 
,�"�Z��61 ���" [C\�� /< )�* �� _�� ���0 <���E ���" 0#��61 T6A� 1� N/>��=< 8J ��F��" .0Q:�

����,# " �/�=< /6��� ��F�� 
" 2�J � S�3�< 0-��	 ��4 �� 5607 0�F] �� � ��� 5,� ��� ���Q< �� ���# /�,<1 /Q�=< SQ�3�< ��Q" ��� .260 �Q,"

 �F] � /6��� ��F�� 
" )�* 1� ��4 �� 5607��" S�3�< � 2�J NTU,� 
" `�"0< 5,#0# 
" �� .��FQ�� 
Q" 2,3�Q� 0Q-��	 ��Q4 �� 560Q7 2,�a��

�F] 1� 0 �," /6���/< ��F��" .

�b�� ��� �F,�� :
,G.# 897�� N��* 897�� N8J ��K�� �F� 


<F4< 

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

�/ 01� ��� �234$/ 5$� +��$6 �$- "#  ��$(- �234$/ 7 	�-

 �/ 8��/ 9,: "# ;��<=/�1 >-�?/ �- �:�� @,��-)"#�$- 9�$A

"�2�/�1 �.B.� (+�7�C 5� "�?=:� �$D� ���$��1 .9�$D *�

 F$G�- @H$2=I/ J�K1 �	 �=<?6 7 �=.<&: L���/ LM�&� @�N�	 

,.)�� �/ "�4� *� 9	��* OPQ R=��$� �$- �$:�� S,$G �� 		�T

 U�.� R��=V- 9����	 @ # >�	 9�A �4�* 9�A �	 9	��* ��.(/

 	�7# ,A��W U��&A �- XY�?/ R�� ;��Y� .�$D��- U	�	  ��$1 �$A

 �D�  # >�	 U�.� R��=V- @9*�7��� �	 "�4� 	�-��� �� �D�

)�Z.(5&1 7 8[/� >&P� ,$� ��$� \$:�/ �$A ]�$W  7 �$A

 ̂ 6�Q _A�� �/ �V1# 9L.W 	�$� .�$W�- ,$Q *� _.$- >$&P�

 �/ L.1 �6�?G ,$?� �./�&4/ 	�P��  �A�.T 9��- ,1���)`�.(�	

ab� �?./*.c�$D �	 ���$<)��/ U�$.T 7 ]�$W �- "[C�� ��$.1	 

1.U7�T"# >-�?/ dD,?V/U�N�1�	 @9*�7��� U,e�1�	 @�2G�- �?.D 

*:�4� @+�%��f/ g�34/�f.17�=f)� :marofi@basu.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
05

 ]
 

                             1 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.1.8
http://jspi.iut.ac.ir/article-1-477-fa.html


���� � ���	
�� 
����� ��� ��/�������� /������������ /�� !"�# $%&' 

`

�D� �=��T +��6��2&: *� : ���$e&A 7 5�����L=.�)�
(�$-

 �1�T �� ,1,.D� �P.=1 R�� �1�4$e� _?��7 H2=I/ �A�.T 9�A

 �.Bh� "[C�� �- 9��.-# �-�&1  ��1 U,� ,$?A	.U�$T# �1�$��G 

)��(�$$P.=1 �$$.2� �	 R.N?$$D �$$6�?G �$$i2! �$$� 	�$$&1 9�$$.T

S�,$$1� 9�$$A�$$:�T 7 �A�$$�  �$$A�.T 9�$$A��&.� �$$.2� �	 �$$N1��

 �$D� �=$��	 _��L$�� ,A�$� ��&.� �- �%41 "[C�� .$�7 �j.

  ���$$e&A)�`(_��L$$��kl��$$A 	�-��$$� g�$$%1	 �$$- �� ]�$$W 

,1	�� ���LT "[C�� 9��.-# +,/ �1m�Y ._��L$�� R�� ^.)	

 ��	�K/ 	�:7 ��	��*  �.����	 L?N?/ 7 O�L.?/ @O�,D �.i1 ���A 

,$1	��  �.- "[C�� .7 �$2/  ���$e&A)`�( �$.- ,$1	�&1 �$M

*� U	�B=D� "[C�� ,$<- *� �$D �)�$D 0?$� U�7	@n�h$I- �	

g�h� 5�W@\%D _��L�� �	 ��,K/ /�	�����! �/ o�W	�� .

pm�&=Q� 	��*  	�- �i2! R�� �6�?G �	 �%4$1 "[C�� �$- "# 

@U�q \%D >&P� R�� 8[/� �	 o�W g�2(/ U,� ��$D .�$i2! 

R�� 8[/� �	 c�D �=�.- r�&G� *� @	�- �� �/,1��� �- ^.)	 �.I%� 

	��* �$-�Y� c�$D *� o�$W g�$K=1�7 8[$/� g�$2(/ �	 "# *� 

r�&G� c�D �-o�W U��&A �- "# �.I%� U,� ,��- .

��.?&V- )`(;�h/ �.ab� "[C�� -# �	.�� �A�.T 9�G��* 

/ �-. �L�W�- R.N?D �6�?G *� o�W 7�D��- 	��/ ��  �A�.T 

	�	 ���s.� 0��=1 ��- �� 	�	  ��1 �N�A7t� RU	�B=D� *� "[C�� 

9�V� 9��- u&M �- 9��.-#  �L./ @�C��� O./	�M@@^f.1 "�D 

7S7�M �	 o�W _��L�� ����.�- _��L�� 5A# ��,K/ 7	��/ �)# 

@o�W  �L./ "�D ^M >&P� �=��� �	 o�W �?</ _��L��9��	 

��1	  �	7���D �6�?G �- ��,K/ uA# 7	��/ �)# �N=4%&A 

�?</9��	  ��1 ,1	�,1)`(.\��C @"�D g�K=1� O./	�M@^f.1 

7S7�M �- �1�	 01�- �- \.��� _��L�� ����.�/� S�,1� �	 ����A 

@v�?BD�  �L./ g�K=1� �- \.��� �	 @S7�M @^f.1 "�D 7O./	�M 

_��L��  ��1 U	�	 �D�)`(.� 0��=1 9�	�1 7 R��)�(�D��- �	

 �- U*��%/ �V:  �	�N-�=�# ��� 97� "�4� *� U	�B=D�

 _��L�� FG�- �V?� �1 9	�-��� "�4� �� 	�	  ��1 �)�4e�W

U,�1 ]�W 9���@5&1 �D� �	�s 	�W O� 9��� �- �e2- 9�A

 ^K=?/ R.��� �- �� ]�W ^.�7�� �(�D ��m �	 	�:�/ �)�&=Q�

,��&1 . ���e&A 7 �2�)`�("[C�� �- 9��.-# �a� �D��- �-

�.Bh��=(/ �� ,1	�	  ��1 U,��R.N?D +�L2� 9@n�hI- 

7 "�D 9��-O./	��@�D� �=��� _��L�� 9��.-# �7	 �- .

>&: *� R.N?$D �$6�?G g�K=1� �?./* �	 �2%s +�K.K(� 9,?-

 �$/  ��$1 �$G��* +m�h$(/ �$- U	�)# ]�W 7 "#�$� ,$A	

A7t�_�,&G �2%s 9�A 9L%D �?./* �	 p��A�B.6 7�A�	 7 U	�- 

U,! +m�h(/ �?./* *� R.N?$D �$6�?G g�$K=1� �.<$C7 7 9�

 S�,1� �- ]�W "[C�� 	�-��� �a� �	  �A�.T R�� H2=I/ 9�A �$A

_A7t� � �=��T +��6 ��,1� 9�A�D._A7t� R�� �	 �$A L$.1 

"[C�� �a� p��,&G �.Bh� 9�A �D� U,�	�T �D��- U,�.	 ��$) �

_A7t� @�C�Q �.Bh� "[C�� �- U7[G S�$W "[C�� @U,� 7

"[C�� R�� \.��� ,$� �$=��T �$i1 �	 L$.1 �)�&</ "# �- �A .

R.$$?w&A@�$$2G �$$a� �$$?./* �	 H$$2=I/ +�$$K.K(� S�$$P1� O$$!�

"[C�� ��,$K/ *� �$K.s	 x[Y� @U�.T 7 ]�W +�.6�hW �- �A

 U,$! +m�h$(/ �- ]�W *� R.N?D �6�?G g�K=1� @9� Ut$�7 �$-

 _I- �	 g�K=1� ��,K/ R$�� �����W �.! 7 �����W H2=I/ 9�A

+m�h(/@�4.1 �D	 �	 .�=D�� R�� �	 ��)@�- �C�Q _A7t� 

� �D��- ;,Ab�- "[C�� H2=I/ 9�A��&.� �.a g�$K=1� \��C

 R.N?D �6�?G)1.L?N?/ 7 RA# @^e (S�,1� �- ]�W *� ����A 9�A

 \.D U,! 7?w&A 7 �?./*...y� R2-�s +��.�,A ���$f��=f)� �

7kl��A,�	�T ��:� 9�=&.4�m z���� �	 ]�W .

\�� � ���<��


�I 0 !" �1�� ���<J 

_A7t� R�� 9��:� �	@q �A g�=?� ��i?/ �- / �"�2� �$.2� �$�

$$/ ^$$/��G{,$$�	�T U	�B=$$D� �=&.4$$�m *� @�a .	�,$$<��|	,$$G 

�1��=D� �=&.4�m 9L2� 9�)X��G U,� 9,?- ($&PQ �$.��} �$- �

``Z �=.) )��s~Zx�B��� 7�Z�=1�D �=/ (,� U	�B=D� .�$:�� �- 

\.D �.&A� �-��� ��* >.D7 c�D 7  �,&A  �=D� �	 �?./*

 ,$�	�T "�$I=1� U�$.T R$�� ��i?/ R�,- @ # .�$/�1��/# ��$D��-

 *�7��� 	�V: +��*79�$G��* g�$D �	 @��l���
 �=$D� �	 

\.D ��� @ �,&A �?./*~�/�~	�$- �	 �� ���M �C��� ,6�

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
05

 ]
 

                             2 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.1.8
http://jspi.iut.ac.ir/article-1-477-fa.html


�,� 
" )�* 1� 2,3�� 0-��	 ��4 �� 5607 0" 897�� 0,:�#+�,-�.* /*0" � �... 

�

TU� $.
6A � 0 �,!6A 1� /6���P,4R# 26� �� 
 �� ��I 
" )�* ��� 

	�$W �$- �� �4$I1 S�$K/  �=$D� R�� @c�D �i1 *� 7 �=��T

 �D� U	�	 n�h=W� .L.1 ,.)��  �L./ �i1 *�
`/`�*� ,6�	 

\.D ,$.)��  �=D� R�� �	 ����/ �G��* g�D �	 ���M �?./*

 � U,� �	 �� g7� S�$K/  �,$&A  �=$D� L$.1 �$i1 R�� *� 7 �D

�	 ���$$��$$D� �=$$�)�.(�	 	�$$:�/ "# ��$$eA* �$$V:

 Ut�7 ��eA* O=4.D 5� *� �A�=&.4�m R.��� �&4s U	�B=D� 

,� U* 7"#�$.%<� ��$i?/ R�,$- �� �6�hI/ �iB(/ �	 �A

 >&: 	�- U,� ,�	�T 9�7# .^e� �	��=&.4$�m �2� 9�&� 

U	�B=D� 	��/�D� U,� ����� .

���s 7 �W�D @�Q��Y *� �� 	�	�=&.4�m ^(/ �	 �A

 �Y �V1#  	�&1 �� @�<s�7 ������ g�hQ �V: @�i1 	��/

 ]�W O���� �� ���T +��6 0��,� �- 7 �2Q�/ ,?q�V1# �	 �	 

	�.T +��6 �K�?/ �<.%Y z���� ,Q .z���� 	�P�� ��i?/ �-

�/ ]�W �	 �W��?e�9*�D�,: 7 �i1 	�@�1�	 ���	 +��� *�

�1*7� ��s �- 5)��=1�D 5� 9�A ,�	�T U	�B=D� �=/)
.(�- p�?&C

]�W �- �:�� ��m 7	 U	�B=D� 	��/ ]�W @�K�?/ 9�A 	�- ��

�1�s�� ��m ^/��)�� �B6�Z�=1�D �=/ (�?: *� R� 7 �/�)

 R���* ��m)�Zl
Z�=1�D �=/ (U	�- �?� �D� S�) ���- �-

�D� .1 �	���V@�=&.4�m �.2� �%��K� x�B��� �� �A�Z�=1�D �=/

R.��� 9�A�} �)�Nq ��D� �- @�1�s�� �&4s *� ����/�S�T 

�=1�D �-\<e/ �=/ ,1,� �� ]�W *� .

�A�=&.4$�m �	 ]�$W ���K=D� *� ��)U�$/ �$V/����(@

9��.-# +�.2&G)� g�$&G�  7,$-.�$A��& (U�$.T ��$�  7,$-

-��.� 7 Oi?/ ��Y �=D)�N=BA (�A�/ 0?� �1�/* U*�- 5� �Y

 7 �$?W� 9��$P/ 	�$P�� 7 �$<.%Y z���$� �� ���T +��6

 		�T 	�P�� ]�W �	 �(.:�� .�=&.4�m 9��.-# +�.2&G �$- �A

 ]�W �=-�Y� z���� �- �:��@]�$2- z$D�� �� �$wT 9�$A

 �/ g�=?� �A zD�=/ ��Y �- @,������T S�P1� ��%e� *7� .

- @��i?/ R.&A �- �.Bh$� "[C�� @9��.-# U�7	 �A 9�� �$1�W

  �,&A  �=D� �	 >s�7  ���D �V�)-��.Bh$� 7 S�$W +��6

 - 7 U,���$1�T�,: ��Y (X$.K(� 9��$:� ^$(/ �$-)�$1�I2T

 9*�7��� U,e�1�	 (,�	�T ^&Q .���1 +[e�/ �- �:�� �-

 @8�$Y �K�?/ �- ^&Q *� �� �26��[- @"[C�� 9��,VN1 *�

 6 9��.-# +�.2&G / +������T .U	�B=D� "# OPQ �	 U,�

 	7,Q �	 �2Q�/ �A�Z�� �|��$A x�$&P/ �	 7 	�$- �$=.) 

���T +��6 9��.-# �-�1 .g7,: �	�+��� ,6�	 7 ���- @

X$&G 7	 �	 ]�W U,?A	 ^.e��Zl�Z7�Zl
Z�=1�$D 9�$=/ 

U,� �����,1� .,$�	�T R..<� 9�=/7�,.A �7� �- ]�W ���- .

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
05

 ]
 

                             3 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.1.8
http://jspi.iut.ac.ir/article-1-477-fa.html


���� � ���	
�� 
����� ��� ��/�������� /������������ /�� !"�# $%&' 

�

��FL $.c F-��T,U�# +�� )�* �F��� 

X&G]�W)d=1�D�=/(���-]�W R��2.D��

�ZlZ�?� S�)�/~Z`/`ZZ/��


Zl�Z�?� �D� S�) ~/|`�/`�|/`|

���<J d0e 

<� n�hW �	..�C R�+��6 �- _A7t� R�� @g�K=1� \

��e� �D 7 ��&.� 0?� �- ��	�h� p[/�� 8�Y �)z���� �	

U�.T ���(,/#�	 ��:� �- .^/�� 9��.-# ��&.� 0?� :"[C��

 S�W)T1(�.Bh� "[C�� @U,�)T2(7 S�W "[C�� \.M�� @

�%41 �- U�q "#|Z) %T3(�.Bh� "[C�� \.��� @7 U,�

 �%41 �- U�q "#|Z) %T4(U�q "# 7)T5(�/,?��- .�V:

D��-�y�..+��kl��A2-�s 7.�,A ���@]�W �e��=e)�

 8�Y \)�s �	 ^���=��� _��/*# +��6 �- _A7t� R��

� 0?� @���e� �D �- ��	�h� p[/��.-# ��&.��9]�W X&G 7	 7

�(�D)�ZlZ7`Zl�Z�=1�D �=/ (,� �=��T �i1 �	 .

�1�F�� ��,� � )�* �� 2,3�� 0-��	 �0,� 
7 L?N?/ @RA# �6�?G "�: �<s�7  �L./ R..<� ��i?/ �-

1�,1� zD�� ^e.S\.D ��A�?./*@�6�?G g�K=1� \��C 

,�	�T �%D�(/ .�i2! �%41 *� �D� +��%G g�K=1� \��C

 ]�W �	 L2�  �&A �i2! �- U�.T �	 L2�)`�7��.(9��-

 x�1 �A �� ���	 �:�� �=e1 R�� �- ,��- \��C R�� R..<�

 �i1 �	 	�W �- J�-�/ ]�W �1�&1 �- ���	�- *� �� U�.T

=��T	�� �.

����/ R.N?D �6�?G g�K=1� \��C �%D�(/ ��i?/ �-@

�1�&1>&: ��&.� �A *� U�.T 7 ]�W 9�A,1,�	�T 9�7# .

�1�&1�� �	 U,� ���	�- ]�W 9�A��/*#  ��X&G *� _`Zl

Z�=1�D 9�=/@9��A �	 7 U,.����D ^(/ �	 U�N���/*# �	 

,1,� 5�W 	�*# .�e.1�e/  ,� 	�W *� ,<-@5)� *� 7	

�2./,1,� U	�	 ��%G 9�=/ .S�T 0?� *� �A]�W �1�&1 �	 

;�} �2��?2.�� ,� �=I��.*� ]�W U��hG �.V� 9��- 

,.D� 7	 J�2I/ )5���B)�D ,.D�Z`|/Zg�/�1 7,.D� 

u��,��2MZ|/Zg�/�1 (R.N?D +�L2� v��I=D� 9��-

 ,� U	�B=D�)��.(�1�&1 9�7# >&: ����A S�,1� 7 U,! 9�A

 U,� 7 @U,� �=4� U,?��� 	��/ �&� 7 �)�&</ "# �- �,=-�

	 �	 7 ,1,�	�T ����-# ��K/ "# �- �jD��/ z.(/ 

,1,� 5�W 0��,� �- U�N���/*#.U,!  	�� U,1� *� �� @�A

�1�&1 9�/	 �	 7 U,�  *7 �A�Zl
Z42D �:�	 .�- ��

 +,/
`,1,� 5�W �G�D .�1�&1 �,=-� U,� 5�W 9�A

 �- �jD 7 R�*�� 9��- 7 �	�� �s�- "�.D# �2.D7

U��hG �1�&1 *� 9�.T,�	�T U	�B=D� �=4��W �7� *� �A .

�	�� *� S�T 5� ��,K/ �� \.��� R�,- �-�1�%� 5� +,/ *7�

 U��� �	 �?.q ;�} �	�-9�/	 |ZZ42D �:�	 .���s ��

 �	 U,� �.V� �=4��W �jD 7 U	�	|�2./ ,.D� �=.)

 5��,��2�`Z%7 ^Q *�!�� R&��7 ���6 ��`;�6 @U,� 

>&: U��hG R.N?D �6�?G 7 U,� 9�7#)^e.1 7 L?N?/ @RA# (

U*�,1�,� 9�.T .7 ]�W �	 R.N?D �6�?G �i2! R..<� 9��-

T�7� *� U�. �&�� "�: )AAS Varian Model 220(U	�B=D� 

,�)�`.(

�1�F�� �0,�[C\��
,�"�Z ��F�6
)�* /U60 U>� 

��	�K/kl��As 72-�.�,A ��]�W �e��=e)� ��	U��hG 

x�%��)J�2I/��-`��K/ "# 7 ]�W (�,�	�T R..<)�|.(

��i?/ R�,-@X&G 7	 �	 @�A��&.� �&A �- J�-�/ 9�A���e� *� 

Zl�Z7�Zl`Z=1�D ��=/9�1�&1 �T7� �2.D7 �- @]�W 9�A

>&:,�	�T 9�7# .�1�&1 �jD U�N���/*# z���� �	 �A

5�W��A7 U,� 7	 5)� *� @�e.1�e/  ,� 	�W *� ,<- 

�2./ ,1,� U	�	 ��%G 9�=/.

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
05

 ]
 

                             4 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.1.8
http://jspi.iut.ac.ir/article-1-477-fa.html


�,� 
" )�* 1� 2,3�� 0-��	 ��4 �� 5607 0" 897�� 0,:�#+�,-�.* /*0" � �... 

|

��FL '.
f�] 2,3�� 0-��	)/�,<0 ,> �� �0� (��#,������"J,��������F�� �� �" ���J 
!6�4< �

"# >%?/ x�1	��,1�=D� *�P/  �L./ �=/���� 

S�W "[C���.Bh� "[C��U,�)�&</ "#� ���� 	��,1�=D������`

L?N?/Z|~/ZZ`�/ZZZ|/Z`/Z`/Z
RA#~Z�/Z`~`/ZZ�Z/Z||
^e.1Z|�/ZZ��/ZZ`
/Z``/Z

�:	��,1�=D�  �/*�D �4�* z.(/ �}�BQ)�7��� 9��-9*(@`:	�e4� *� U,� �=��T)`�(

��FL %.�"�Z B�� < 06��4<,�F� 
6� /U60 U>� 
[C\�� ���< /�-� ���,# 
� �� 
=>�?< 

�.2-�s�e��=e)� ���,A)�=1�D �- ��/7�e./�=/(pH 
9��.-# "# x�1 

zD�=/+��..y� �?/�	zD�=/+��..y� �?/�	
S�W "[C�� 
~� �|� l~
~ �/
`/
l�/~

�.Bh� "[C��U,� ~�� ~~| l|
� �/
~/
l�/


�)�&</ "# 
�� 
~| l
�Z 
/
�/
l�/


Y6� � T,�R# 

?/ �-�- ]�W *� R.N?D �6�?G g�K=1� \��C �4��K/ ��i

S�,1� \.D 9�A-# 9�A��&.� �	 �?./*.��9R.N1�./ �4��K/ @�A

Re1�	  �/*# zD��)S�1 z.(/ �	��L��SAS 9.1 ( c�D �	 7

g�&=Q�|%���T +��6.

gR" � Y6� � 


,G.# � ��* 897�� �� 2,3�� 0-��	 
f�] �F� 

g7,: �	 `@�6�?G �i2! "[$C�� �	 ^$e.1 7 L$?N?/ @R$A#

 �.Bh� "�4� 7 S�W U,�)�$C�Q X.K(� �	 (��	�$K/ �$- U��$&A

 9*�7��$� ;��h$/ 9��$- "[$C�� �	 U,$??� U	�)# 	��,1�=D�

 zD�� �$���� ����  �/*�D 7  ���� �4�* z.(/ �}�BQ  �/*�D

 �D� U,�	�T)`�.(�/ U,A��/ �� ���1�&A 	�$�@"[$C�� �	 

�.Bh� 7 S�WU,�@	��,1�=$D� 7	 ��$D� �- ����/ �6�?G �$����

U,��/ *�P/ ,Q �	 ,?��- .

�"�Z 06��QQ4<QQ,�FQQ� 
6
� /QQU60 U>�[C\�QQ� �� 

#,������"J,���

2-�s +��..y� �?/�	 7 zD�=/ ��	�K/.7 �e��=e)� �kl��A 

g7,: �	 U	�B=D� 	��/ "# 9�A��&.���D� U,�	�T ����� .

�- ���?G �- g7,: R�� �/ ��� 	�&1 U,A��/ �M 2-�s.�

���,A"[C�� �	 �e��=e)� ��&.� 7	 *� �=�.- 9	7�7 S�W

�/ �N�	 ,��- .�)�&</ "# 9�A��&.�),A�� ("[C�� 7

- \.��� �- S�W�.��,K/ R��=&� 7 R��=kl��A �����	 

U	�-,1� .X-��/ 	��,1�=D�  �/*�D �1�V: ��-���W 79*�7��M

)FAO(@�?.�.-2-�s *�P/.�,A ���e��=e)� �-# "#.��9�-

�=�	7,(/ OM �� zD�=/ 9��- 9��.-# �-��-��D	 �?&�* �-

�=/ �D� 7��	�K/ �=&� *�
/Z�D	 �?&�* �- �=/@ 7,- 

��	7,(/ S[G�U,��D� .*�P/ ��,K/kl��A ��D� �- 

	��,1�=D�FAO R.- |/~���/��D� )`�.(2-�s.�,A ���

� "[C�� �	 �e��=e)��.Bh *� �=&� U,�
/Z	�- 7��) 

	��,1 9��.-# �	 U	�B=D� �V: �=�	7,(/ �1�Nw.A .�	

2-�s @�)�&</ "# 7 S�W "[C�� n�hW.�,A ���

zD�=/ �e��=e)� 7�?/�	 +��..y� ��.4-  # u�	L1 �-
/Z

�D	�?&�* -��=/ U	�- 7�- �L./ 9L.q�1 *�  # �=�.- �D� .

zD�=/kl��A7�?/�	 ..y�+�� "# x�1 �D �A 9��-  #

,�	�T U,A��/ *�P/ ,Q �	 9��.-#.

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
05

 ]
 

                             5 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.1.8
http://jspi.iut.ac.ir/article-1-477-fa.html


���� � ���	
�� 
����� ��� ��/�������� /������������ /�� !"�# $%&' 

~

��FL h.� �6Si# Y6�1�F�� 1� T-�j ���<J 
�"�Z �0,�,�F� 
6� /U60 U>� 
[C\��/��0" ���< )�* �� 

+�<-�/ R.N1�./ 
+��..y� >-�?/ 

pH 2-�s.�,A ���e��=e)� �

# �.B.�"Z�|/Z ** 
�/�|��
 ** 

X&G`
�/� ** �Z/~|Z� ns 

�.B.�×X&G ZZ�/Z ns ��/`�Z ns 

��WZZ
/Z`�/�Z|�
** 7ns�?</��	 �	c�D g�&=Q��%;[=W�  7,- 7�?</ ��	 

��FL V.�"�Z 06��4< 2,3��,< 
!6�4<,�F� 
6/U60 U>� 
)/ ��� 0" k�<�0U,<0 < (�[C\��/��0" ���< )�* 

��.-# 9�A��&.�9

]�W ���.&.� �Tt�7 "[C�� 

S�W 

"[C�� 

�.Bh�U,� 

"[C�� \.��� 

�)�&</ "# 7 S�W 

"[C�� \.��� 

�.Bh��)�&</ "# 7 U,� 

�)�&</ "# 

),A��(

2-�s.�,A ���e��=e)� �~
/�|
 a*��/�~� c�`/`~� b�
/��` bc 

/`�Z bc 

pH ��/
 d|~/
 ab �|/
 dc |�/
 bc ~�/
 a

*R.N1�./ ;7�Q 9���	 ��D �A �	 �� ���A�/ ]�=�/ c�D �	 @,?��-|%�?</ ;[=W� Re1�	  �/*# ,1��,1 9��	.

�"�Z +�0,,l#,�F� 
6� /U60 U>� 
[C\�� �� )�* 

# �0"��I 0:�,������897�� 

g7,:���LP�2-�s *� ^6�Q 9��/# .�,A ��7 �e��=e)� �

kl��A�/  ��1 �� ]�W ,A	 .g7,: R�� X%Y@�a� "# �.B.�

2-�s �-.�,A ���?</ ]�W �e��=e)� ���	)Z�/ZP <(�a� 7

�?</ �.! ]�W X&G�	�T U,A��/ ��	,.AR.?w&@�.B.� �a� 

�- X&G 7 "#kl��A�?</ ]�W ��	)Z�/ZP <(7^-�K=/ �a�

 �- "# �.B.� 7 ]�W X&Gkl��A�?</ �.! 	�- ��	.

g7,:|R.N1�./ �4��K/ 2-�s ��	�K/ 9�A.�,A ��7 �e��=e)� �

kl��A  ��1 �� 9��.-# H2=I/ 9�A��&.� �- J�-�/ ]�W 

�/ ,A	 .K/ R��=&� 7 R��=�.- @g7,: R�� �- �:�� �-,2-�s ��.�

�,A�]�W �	 \.��� �- �e��=e)� �"[C�� �- U,� 9��.-# 9�A

�.Bh� "[C�� 7 S�W,�	�T U,A��/ U,� ."[C�� \.��� 9�A

�.Bh� 7 S�W� ,<- \.��� �- �)�&</ "# �- U,� "[C�� ��&.� *

2-�s R��=�.- 9���	 S�W.����,A,1	�- �e��=e)� .R.?w&A

 "[C�� 9�A��&.� R.- 7	 �- 7	 �4��K/ �� 	�	  ��1 0��=1 R��

�.Bh� "[C�� @,A�� 7 S�W "[C�� \.��� 9�A��&.� 7 U,�

 7 S�W "[C�� 9�A��&.� R.- R.?w&A 7 �)�&</ "# 7 S�W

�.Bh� "[C��/ ;[=W� U,��?< ��	)c�D �	|%(	��	 .�	

����6 �.Bh� "[C�� ��&.� R.- �� ;[=W� ,A�� 7 U,�

�?</��	 )c�D �	|%(,�	�N1 U,A��/ .�=B: �4��K/ 0��=1

 n�hW �	 �A��&.�kl��A 7 R��=�.- �� �D�  # �N1�.- 

K/ R��=&�,��kl��A]�W �	 "[C�� 7 ,A�� ��&.� 9�A

,�	�T U,A��/ S�W .\.����.Bh� "[C�� �)�&</ "# 7 U,�

 ,<- \.��� �- @�)�&</ "# 7 S�W "[C�� \.��� R.?w&A 7

R��=�.- 9���	 ,A�� ��&.� *�kl��A,1	�- .9�A��&.� R.-

�.Bh� "[C�� @,A�� 7 S�W "[C�� \.��� 9�A��&.� @U,�

 9�A��&.� R.- R.?w&A 7 �)�&</ "# 7 S�W "[C�� "[C��

Bh� "[C�� 7 S�W�.�?</ ;[=W� U,� ��	)c�D �	|(%

,�	�T U,A��/ .�.Bh� "[C�� 9�A��&.� R.- �)7 ,A�� 7 U,�

�?</ ;[=W� ��	)c�D �	|(%	�%1.

g7,$$:~R.N1�$$./ �4$$��K/ 2-�s ��	�$$K/ 9�$$A$$.�,$$A ���

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
05

 ]
 

                             6 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.1.8
http://jspi.iut.ac.ir/article-1-477-fa.html


�,� 
" )�* 1� 2,3�� 0-��	 ��4 �� 5607 0" 897�� 0,:�#+�,-�.* /*0" � �... 




��FL m.�"�Z 2,3��,< 06��4< 
!6�4<,�F� 
6/U60 U>� 
)/ ��� 0" k�<�0U,<0 < (P�	 �� �� )�* 

]�W X&G)�=1�D�=/( �Tt�7

���.&.��ZlZ`Zl�Z

2-�s.�,A ���e��=e)� �a*
/```a�/`|`
PH a
/
b�/


*R.N1�./ �/ ]�=�/ ;7�Q 9���	 ��D �A �	 �� ���A c�D �	 ,?��-|%�?</ ;[=W� Re1�	  �/*# ,1��,1 9��	.

TU� '.�"�Z 0" ���,"J 8J 
,G,I 0:�,�F� 
6
P�	 �� �� /U60 U>�WC$W�$WC'W/ ��� 0 <.

�� � n?� �� F� !� )0 �< M�0j ����� 
I /6��V%/�=< M9 *� F���F� ���.

7 �e��=e)�kl��A ]�W X&G 7	 �	�ZlZ7`Zl�Z

�=1�D �/  ��1 �� �=/,A	 .R�� X%Y �- @X&G _��L�� �- @g7,:

2-�s.�,A ���=��� _����� ]�W �e��=e)� ��D� .R�� R.?w&A

2-�s R.- �� �D�  # �N1�.- 0��=1.]�W X&G 7	 �	 �e��=e)� �

�?</ ;[=W� �D��- 	��/ ��	)c�D �	|%(,�	�N1 U,A��/ .�	

����6 n�hW �	 ��kl��A ��1 �Y�-�/ 0��=1 @]�W U,?A	

 ��,K/ @X&G _��L�� �- �� �D�  #kl��A�D� �=��� _A�� .�-

2-�s ;[W.�,A ���	��/ �	 @�e��=e)� kl��A ;[=W� 

�?</ 9��	)c�D �	%(,�	�T U,A��/ �i1 	��/ X&G 7	 R.- .

2-�s ��,K/ +��..y�.�,A ��9�A��&.� �.ab� �(� �e��=e)� �

^e� �	 ]�W X&G 7 9��.-#`U,� U	�	  ��1 ��D.R�� X%Y

2-�s _��L�� FG�- S�W "[C�� ��&.� 	�-��� @^e�.�,A ���

�=e)��D� U,� �A��&.� ���D �- �%41 ]�W �e� .L.1 �P?�� �	

�/ �iQ[/�.Bh� "[C�� ��&.� �� 		�T R��=&� 9���	 U,�

2-�s.�,A ���/ �A��&.� R.- �	 �e��=e)� �,��- .�� 0��=1 R��

�/2-�s ��	�K/ �- �:�� �-  ���.�,A ��	��/ "# �	 �e��=e)� �

9��.-# �	 U	�B=D�).�7�� �- 9	7�7]�W ^(	�&1 H.6�� .-�

9��Y 2-�s �q�A ��.�,A ���=�.- 9��.-# "# �	 �e��=e)� �

�D� U	�- �=�.- L.1 ]�W �	 U,� U,A��/ 9��� @,��- .�.2� �	

2-�s @9��.-# 9�A��&.�.�,A ��@X&G _��L�� �- ]�W �e��=e)� �

�D� �=��� _��L�� .c�D �	 _��L�� R��|%�?</ �.! �� 	�- ��	

�/��,1� zD��,��- �=��T +��6 ��m�- ��m ����-# .+��..y�

 ��,K/kl��A �	 ]�W X&G 7 "# �.B.� 9�A��&.� �.ab� �(� 

^e���D� U,� U	�	  ��1 .��&.� 	�-��� @^e� R�� X%Y

�?</ _A�� FG�- S�W "[C����	)Z|/ZP <(kl��A ]�W 

�D� U,� ,A�� ��&.� �- �%41 ..-# 9�A��&.� �/�&� �	 @9��kl

��A�D� �=��� _A�� @X&G _��L�� �- ]�W .�	 _A�� R��

 c�D|%�?</	�- ��	.

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
05

 ]
 

                             7 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.1.8
http://jspi.iut.ac.ir/article-1-477-fa.html


���� � ���	
�� 
����� ��� ��/�������� /������������ /�� !"�# $%&' 

�

TU� %.0" ���,"J 8J 
,G,I 0:�[C\�� P�	 �� �� )�* WC$W�$WC'W/ ��� 0 <.

�� � n?� �� F� !� )0 �< M�0j ����� 
I /6��V%/�=< M9 *� F���F� ���.

U�Vi/ 7 ,&(/)`~(,$1	�	  ��1 2-�s _��L$�� �$� $.���,$A �

]�$W �$- �4��K/ �	 "[C�� �- U,� 9��.-# ]�W �	 �e��=e)�

 �$i2! ,Q *� _.- ��,K/ ^.)	 �- @�1,./��# "# �- U,� 9��.-# 

8[/� ^M)TDS (�D� "[C�� .	�:7 R.?w&A 8[$/�  �7��$� 

"[C�� �	 9�V� 7���C�  ,� �V1# �P��,� �- \%$D @o�$W 

2-�s _��L��.����,A �e��=e)� �D� U,�	�T)�.(R.?w&A m�- 

 	�- 2-�s.�e��=e)� ���,A ��	�%4$1 S�$W "[C�� �$- "#

@�)�&</ \%D 2-�s _��L��.�e��=e)� ���,A ��	o�W g�2(/ 

U,� �D� . ���$e&A 7 ���V$� �1�$Q7�)�(�$� ,$1	��  �$.-

 7 9��$� '�$() *� �2e�$/ �1�T �.A �V?� �1 "�4� 9�A��&.�

kl��$$A�.2s 7 9��$$� �$$e2- @U	�$$&?1 	�$$P�� �$$K�?/ �	 ��$$.

]�W U	�	 _A�$� �� �K�?/ 9�A ,$1� .�$e��=e)� ���,$A 	�$:7

 �.Bh$� "[C�� �	 �=&� �)�$&</ "# �$- �%4$1 9	7�7 U,$�

�/ U,� 9��.-# ]�W �	 �e��=e)� ���,A _A�� ^�m	 *� ,1���

 �.Bh$� "[$C�� �- ,$��- U,$� .^$�L.� 0��$=1 R.$?w&A 7 �$2!�

e&A  ���)`Z(�b�� 	��	  # �- ,.� 9��.-#�-"[C�� @kl��A 

]�W ��"[C�� �- U,�1 9��.-# ]�W �- �4��K/ �	 _A�$�	�	 .

 	�- �=&� U,?A	  ��1 �V1# "��P�kl��A 9��$.-# ]�$W �	 

�.Bh$� "[$C�� �$- �4$��K/ �	 @S�$W "[$C�� �$- U,� U,$�@

�/ ,��- .	��*  	�- kl��A .-# "#$�/ 9��,1��� _��L�� \%D 

		�T ]�W �	  #)�.(

�/ �-  ��� R$�� �	 �$=��T +��$6 +�K.K(� *� �N�	 �W�-

 �$$.i1 @�$$?./*��$$e&A 7 ����-�$$s# +�$$<)��/� )�(g# @l$$() 7 O

 ���$$e&A)��( ���$$e&A 7  �$$D7� ,$$&(/ @)`
(L��$$A @7

 ���e&A)��( ���e&A 7 g�- @)�~(7�-�6 )�Z(	�$&1 U����

 � ��b�L�� �- ,.� 2-�s _�.,1��	 �e��=e)� ���,A �.����$6 �	 

�,.V/ ��)``(2-�s _A��.9��$.-# �a� �	 �� �e��=e)� ���,A �

,1	�� U,A��/ �)�&</ "# �- �%41 "[C�� �- .+7�B� R�� �$A

�/ @U	�B=$D� 	��$/ 9��$.-# "# �$e��=e)� ���,A *� ���1 ,1���

 ,$��- ]�$W z���$� 7 "[C�� x�1 .����$6 �	 ���,$A �$� 

�$1  # �$- 9��.-# @,��- �=&� �)�&</ "# *� "[C�� �e��=e)�

 �&1 _��L�� �� ]�W 9��� �V?� $- �$e2- @,$A	�@����$-# ^$.)	

 �$/ L$.1 ]�$W 9��$� _A�� \%D 		�$T .7 �.���*7�7m�$�

  ���e&A)��(��e&A 7 ����-�s# @� )�(g# @l$()  ���$e&A 7 O

)��(7� ���e&A 7 �j.)�`(_��L$��kl��$A �$W �$(� ]

$$�b"[$$C�� 	�-��$$� �.a)�)�$$&</ "# �$$- �%4$$1 (���L$$T ��

U	�&1 ,1� ."[$C�� �V?� +�K.K(� R�� �=�.- �� �D� ���  ����

�.Bh� U	�- ��� �- �G�L/ �<.%Y z���� �	 �� U,� �)�$Q �	 ,$1� 

�� z���$� �	 �� "[$C�� H$2=I/ ��$&.� ��Vq �C�Q X.K(� 

�$$$)�=?�)�=&.4$$$�m �	 ($$$s �-�$$$�*�� 	��$$$/�$$$D� U	�	 ���.

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
05

 ]
 

                             8 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.1.8
http://jspi.iut.ac.ir/article-1-477-fa.html


�,� 
" )�* 1� 2,3�� 0-��	 ��4 �� 5607 0" 897�� 0,:�#+�,-�.* /*0" � �... 

�

��FLo.Y6� �
6Si# p��6��� 0-��	 ��4 �� 5607 
" )�* 1� 2,3�� ��F�� 5,� �F] � /6���/�,<1 

+�<-�/ R.N1�./

RA#L?N?/^e.1
>-�?/

+��..y� 

�:�	

9	�*# 
����A S�,1�U,!����A S�,1�U,!����A S�,1�U,!

��&.��**ZZ`�/ZnsZZZZ|/Z*ZZZ�
/Z*ZZZZ��/ZnsZZ`�/ZnsZZ��/Z

��W�ZZZZ�
/ZZZZZ~/ZZZZZ�/ZZZZZZ`/ZZZ``/ZZZ�Z/Z

+��..y� \��C)%(Z~/�|�`/
��/�
��/`���/����/`Z

** @*7ns�?</ ��	 �	�D�8�%7|%7;[=W�  7,-�?</��	 

��FL q.-��	 ��4 �� 5607 2,3��,< 
!6�4<5,� �F] � /6��� ��F�� 
" )�* 1� 2,3�� 0�����,# ���	� 0:� �� /�,<1 

\��CT1T2T3T4T5

����A S�,1�U,!����A S�,1�U,!����A S�,1�U,!����A S�,1�U,!����A S�,1�U,!

RA#a*��Z/Za�Z�/Zbc��/Za���/Zab�|�/Za�Z
/Zc���/Za�Z�/Zbc�`�/Za���/Z

L?N?/ aZ�
/ZaZZ�`/ZaZ�~/ZaZZ

/ZaZ��/ZaZZ��/ZbZ`|/ZaZZ~�/ZbZ`�/ZbZZ�/Z

^e.1 a`�
/Za��`/Za`�~/Za���/Za`�
/Za�~�/Za`��/Za���/Za�Z�/Za���/Z

*R.N1�./ �/ ]�=�/ ;7�Q 9���	 ��D �A �	 �� ���A c�D �	 @,?��-|% �/*#�?</ ;[=W� Re1�	,1��,1 9��	.

5,� /6��� ��F�� 
" )�* 1� 0-��	 ��4 �� 5607/�,<1 

TU,� :�� 	�	  ��1 0��=1� �a� g�K=1� \��C �- 9��.-# 9�A��&.

\.D ����A S�,1� �- ]�W *� ^e.1�?./* �?</ �.!�/ ��	 ,��-

)g7,:
.(�	 ����A S�,1� �- ]�W *� g�K=1� \��C R��=�.-

���&.T5��&.� �	 R��=&� 7T3,�	�T U,A��/ .;[=W�

�?</ c�D �	 �A��&.� R.- 9��	|%^e.1 g�K=1� \��C 	��/ �	 

,�	�N1 U,A��/ ����A S�,1� �- ]�W *� )g7,:�.(

2�J :� �a� �- ]�W *� RA# g�K=1� \��C �- 9��.-# 9�A��&.

\.D ����A S�,1��?</ �?./* ��	)c�D �	�%(U,A��/ ,�	�T 

)g7,:
.(����A S�,1� �- ]�W *� RA# g�K=1� \��C R��=�.-

 ��&.� �	 �<)��/ 	��/T1��&.� �	 R��=&� 7T4U,A��/ 

,�	�T .�?</ ;[=W� X.K(� R�� �	 R.?w&A ��&.� R.- 9��	

 �	 ,A�� ��&.� 7 S�W "[C�� c�D|%g�K=1� \��C �i1 *�

\.D S�,1� �- ]�W *� RA#A��/ �?./* ,�	�T U,)g7,:�.(

S�3�< :� �a� S�,1� �- ]�W *� L?N?/ g�K=1� \��C �- �A��&.

�?</ ����A ��	)�	c�D|%(,�)g7,:
.(\��C R��=�.-

 ��&.� �	 ����A S�,1� �- ]�W *� L?N?/ g�K=1�T3�	 R��=&� 7

��&.�T5,�	�T U,A��/ .;[=W� X.K(� R�� �	 R.?w&A

�?</ ��&.� R.- 9��	 ,A�� 7 "[C�� 9�A)R.- LP-T47T5(

�	 c�D|%����A S�,1� �- ]�W *� L?N?/ g�K=1� \��C �i1 *� 

\.D ,�	�T U,A��/ �?./*)g7,:�.(

5,� �F] 
" )�* 1� 0-��	 ��4 �� 5607/�,<1 

TU,� :�� 	�	  ��1 0��=1� �a� g�K=1� \��C �- 9��.-# 9�A��&.

U,! �- ]�W *� ^e.1/ �.! �A�?<�/ ��	 ,��-)g7,:
.(

U,! �	 g�K=1� \��C R��=�.- ��&.� �	 �AT1�	 R��=&� 7

��&.�T5,�	�T U,A��/ .��&.� R.- X.K(� R�� �	 �	 �A c�D

|%�?</ ;[=W� U,! �- ]�W *� ^e.1 g�K=1� \��C �	 9��	 �A

,�	�N1 U,A��/ .^e.1 g�K=1� \��C �� 	�	  ��1 0��=1 R.?w&A

]�W *�U,! *� �=�.- ����A S�,1� �-�/ �A ,��-)g7,:�.(

2�J :� �a�U,! �	 RA# g�K=1� \��C �- 9��.-# 9�A��&. �.! �A

�?</ ��		�-)g7,:
.(�- ]�W *� RA# g�K=1� \��C R��=�.-

 ��&.� �	 U,!T5��&.� �	 R��=&� 7T1,�	�T U,A��/ .

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
05

 ]
 

                             9 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.1.8
http://jspi.iut.ac.ir/article-1-477-fa.html


���� � ���	
�� 
����� ��� ��/�������� /������������ /�� !"�# $%&' 

�Z 

�?</ ;[=W� X.K(� R�� �	 R.?w&AR.- 9��	 �	 �A��&.� c�D

|%U,! �- ]�W *� �<)��/ 	��/ RA# g�K=1� \��C �i1 *� 

\.D,�	�N1 U,A��/ �?./* .\��C �� 	�	  ��1 0��=1 R.?w&A

U,! *� �=�.- ����A S�,1� �	 RA# g�K=1��/ �A ,��-)g7,:�.(

S�3�< :� �a�U,! �	 L?N?/ g�K=1� \��C �- 9��.-# 9�A��&. �A

�?</ ��	)�	�Dc|%(,�	�T U,A��/)g7,:
.( ��1 0��=1

U,! *� �=�.- ����A S�,1� �	 L?N?/ g�K=1� \��C �� 	�	 �A

�/ ,��- .U,! �- ]�W *� L?N?/ g�K=1� \��C R��=�.- �	 �A

 ��&.�T3��&.� �	 R��=&� 7T5,�	�T U,A��/ .R�� �	 R.?w&A

�?</ ;[=W� X.K(�.� 7 "[C�� 9�A��&.� R.- 9��	 ,A�� ��&

 �	 c�D|%U,! �- ]�W *� L?N?/ L2� g�K=1� \��C �i1 *� 

\.D ,�	�N1 U,A��/ �?./*)g7,:�.(

� �	�K(� R.�6�?G g�K=1� \��C �- 9��.-# 9�A��&.� �a� X

�?</ ����A S�,1� �- ]�W *� RA# 7 L?N?/^e.1 	��/ �	 7 ��	 

�?</�.!	�- ��	 .U,! �	\.D 9�A/ �	 �V?� �?./* L?N?/ 	��

�?</	�- ��	 .U�.T 7 ]�W �	 ����/ �6�?G �� 	�	  ��1 0��=1

U,� �=��%1�,1� .^�L.�  ���e&A 7 �2!�)`Z(�a� �D��- �	

�.Bh� "[C�� 9��.-#�.Bh� 7 U,� �� ,1	�	  ��1 U,�1 9��.-# 

�- @L?N?/ @RA# "[C�� 97� 7 ^e.1 @"�D @�/ @O./	�� 

^T L/�s O2� 7 O2��� �� 	�	 _��L .9�6�?G �M 9��- ,�� U�.T 

9�7�C ,?=4A pm�&</ �	 o�(=/ U�.T @U	�- �/� �6�?G �&D 7

R.N?D �-�:�:���&M �=��	 7���� �	�A>&P� �/,?-��.

R���-�?-  �L./ �	 �6�?G R�� ���� ��M�,Q U	�- �D�)`|.(

0��=1 X.K(� �$C�Q �$6�?G g�$K=1� \��$C �$� 	�	  ��$1

 W *� ����/ U,$! *� �=�.- ����A S�,1� �- ]� �$/ �$A ,$��- .R$��

 \.$D U,! zK� �e?�� �- �:�� �- x�C�/ U,$G7 �	 �$?./* 9�$A

 U	�7#�� �- z%��/ >��?6 7 ����! \.$D 9�A ;�h$/ �$- �$?./*

�/ �$.&A� L��Q @,D� �$/ ;�h$/ �	 �$� �$D� S*m 7 ,$��-

 S�,1� �)�&=Q� ���A 9�A $s �$:�� 	��$/ S�	 ���2G  ��?G �- ����

	�.T . ���e&A 7 �D7	�D���)|(��,$K/ �$� ,$1	��  �$.- L$.1

 S�,1� �	 "�D �h?G ���A 9�A S�,$1� *� �=�.- ��$?./*��* 9�$A

 �/�- 7 �<��/  �A�.T)]�W �	 U	�)# 9�A (�/,$��- .R.$?w&A

�%?�  ���e&A 7 9	�P=D	)�(G ��,K/ R��=�.- �	 �� 97� �h?

 ���$A S�,1�  # ��,$K/ R��$=&� 7 @� S�,$1� �	 �� �$?./*��* 9�$A

�1�T ]�W �	 �<��/ 9�A ,$1	�&1 ���L$T U�e1���� �K�?/ 9�A .

�$� 	�	  ��$1 ����$A S�,$1� �$- ]�$W *� g�K=1� \��C �4��K/

 L$?N?/ 7 R$A# @^e.1 �- J�-�/ \.��� �- g�K=1� \��C R��=�.-

�/,��- .U,! �	 \.D 9�A �	 g�$K=1� \��$C R��=�.- L.1 �?./*

�&.� �/�&��A� ,$�	�T U,A��$/ ����$A S�,$1� �-��$/ .7  �$.-���

 9��PV/)~(�w-�� U�.T �� ,?=��T �P.=1 O./	�$� �-�$W �$- �� 

�/ "�:,?�@7�/ H.<C ^e.1 7 "�D "�: �	 Re.),��- .

�/ g�K=1� \���C R�� X��Y *� �	 U�.T 5� ��=�� �-  ���

	�- �� R.N?D +�L2� "�: .X.K(� R�� �	@S�,1� ^��&� ����A

U,! 7�A9\.D �	 �?./* �6�?G ���D *� �=�.- ^e.1 "�:

�D� U	�- .,�	�T U,A��/ L?N?/ "�: �- ^��&� R��=&�.�-

9��Y S�,1� �- ]�W *� L?N?/ g�K=1� \��C ��,K/ �A��&.� �	 ��

\.D L.q�1 �N�	 �h?G 7	 �- �%41 �?./*�-	.*� U	�B=D�

9��.-# �V: "[C��@	�:7 ^.)	 �- # �	 R.N?D �6�?G@

�/ ]�W �	 �6�?G R�� >&P� \%D R��  �L./ �q �A 7 		�T

1# "�: 		�T �=�.- ]�W �	 �6�?G�V_��L�� L.1 U�.T zD�� 

�/,-�� .���  ���� �=%)��9�A��=�� H2=I/  �A�.T �� �D

�/  ��1 	�W *� �6�?G R�� "�: �	 ��7�B=/,?A	 .X.K(�

\.D n�hW �	 �C�Q�?./*@�U,! �A�.T ��/ 9�,��-@

�D� �=��T +��6 .R.?w&A�2GO!� �i2! �=&M *� ,Q *�P/ 

�6�?G R.N?D �	 "[C���A9@�=�� ��� �- �i2! ��R�6�?G 

�	 o�W 7T.U�_��L�� ����@�M�N1�.- >&P� �V1# �	 o�W 7

U�.T �- ���T  �/*�D� .��C�1 g�K=1� \.� L�� �� \2�/ Rb.�,

/�?�,?.

�
i, �0,� 

�?</ �a� 9��.-# 9�A��&.� �� 	�	  ��1 X.K(� R�� 0��=1 �- 9��	

2-�s.�,A ��7 �e��=e)� �kl��A�=��	 ]�W ,1� .*� U	�B=D�

 +,/ �- S�W "[C���2-�s _��L�� U�/ .�,A ���� �e��=e)� �

�=��	 g�%1	 �- �A��&.� ���D �- �4��K/ �	�D� .\.��� R.?w&A 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
05

 ]
 

                            10 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.1.8
http://jspi.iut.ac.ir/article-1-477-fa.html


�,� 
" )�* 1� 2,3�� 0-��	 ��4 �� 5607 0" 897�� 0,:�#+�,-�.* /*0" � �... 

�� 

�- "[C�� R�� R��=�.- @S�W "[C�� ��&.� *� ,<- L.1 "#

2-�s.�,A ���e��=e)� ����	 �� .�.Bh� "[C�� 	�-��� U,�

)^/���)�&</ "# �- U,� \.��� 7 �)�W (_A�� FG�- 

2-�s.�,A ���	 ]�W �e��=e)� �,� ,A�� ��&.� �- �4��K/ .

@R.?w&A kl��A �	 "[C�� 9�A��&.� �- 9��.-# �a� �	 

�- �4��K/�D� �=��� _A�� ,A�� ��&.� .��&.� R.- �4��K/

�.Bh� 7 S�W "[C�� �� 	�	  ��1 U,�kl��A 9��.-# ]�W 

�.Bh� "[C�� *� �=�.- S�W "[C�� �- U,�	�- U,� .2-�s.�

�=��� _��L�� @X&G _��L�� �- �A��&.� �&A �	 �e��=e)� ���,A

�D�.9��Y �- 2-�s ��.�,A ��e)� �X&G �	 �e��=`Zl�Z

�=1�D X&G *� �=�.- �=/�ZlZ�=1�D �=/�	 �� U	�- �P.=1 

����-# u&1�A�-X&G �	 ]�W R.Q +�.2&G 9��.-# �	�Q 

�D� U,�.�/  ��1 �/� R�� �� ,A	 �- S7�,� ^h� @9��.-# *� 

2-�s ��,K/.�,A ���=D�M ]�W �e��=e)� ��/		�T .R���-�?- 

�/ ��� R.?q �P.=19�.T 	�&1 �M 8[/� g�2(/ p�%��/ �- U��&A

"# 9��.-# �- X&G o�W g�K=1� �=��� 7�-S7�,� 7 "# ;�h/ �	 

�P.=1 �=�.- ����-# @�V1# �- 0��,� *�  �L./ U*�,1� 8[/� 9�.T

U,� ^.�7�� �	 o�W �=D�M ,� ,A��W .�&A �	 R.?w&A

 @]�W X&G _��L�� �- @9��.-# 9�A��&.�kl��A _A�� ]�W 

�/,-�� ./U,! 7 ����A S�,1� �- ]�W *� g�K=1� \��C �4��K �A

 @^e.1 �- J�-�/ \.��� �- g�K=1� \��C R��=�.- �� 	�	  ��1

�/ L?N?/ 7 RA#,��- .R.?w&A g�K=1� \��CU,! �	 9�A

\.D ����A S�,1� *� �=&� �?./*�-	."[C�� R�� *� U	�B=D�@�-

O� �=�,.D� 7 9��� �- �:��@�- �-�I/ �a� 	��,1 ]�W .

R.?w&A@\.D 9��.-# �V: �-7�e./ �T	�)# ,��- �?./*

 		�T �i1 ��V}� �jD 7 U,� �D��-)�- �:�� �- S�W "[C��

U,! �- O.K=4/ ��&��&1 �.6�� �A		�T .(�W# �	@���=/ 

�/ �� �� 	�� +,/ U���� U�7	 5� �	 X.K(� RU�.T 97�

\.D�1m�Y U�7	 7 �D� �=��T +��6 �?./* �..y� �- +,/ 

�Tt�7�/ ���T �a� R.N?D �6�?G >&P� 7 ]�W 9�A,��- .

�/ �)�&</ "# �- "[C�� 9�A��&.� \.��� *� U	�B=D� ,1���

�a� R����A,A	 _A�� �� ��/ .

r"��< ���< ���G �� 

�.� @����-�s#.� @.S.�?.4Q@x.8 7 �2.G�&D� . �.)���/ .���� .�a� 9��.-# �- "[C�� 9�V� �- +�.6�hW �e�L.�l���.&.� @o�W 

�6�?G >&P� ����! 7O./	�� �	  �=W�	  �=�*)Olea europaea L.(.S�2G ��.(/~)�:(�l�Z.

`.S @��.?&V-.x.���~.�.ab� ;�h/ "[C�� �	 9��.-#  �A�.T �G��* �-  �L./ �W�- *� �6�?G R.N?D o�W 7 �A�.T .�2P/

z.(/ �D�?���)��:(��l`~.

�.�-1S�.����.9*�7��M �/�1��/# )�G��* +m�h(/ .(9*�7��M 	�V: +��*7.

�.k @R��� .* 7.9�	�1 .���� .�)�4e�W �- U*��%/ �V:  �	�N-�=�# ��� 97� �- "�4� *� U	�B=D� �D��- .�2/ _��&A R./7	

 �VB6� @ # ����,/ 9�A��eA�� 7 �)�4e�W +��a�.

|.; @�D7	�D���." @.�?��(-x @	�t1.�.6S 7 �1�P?D 9�B.S.�2-�� .���~.U�.T �/�- 7 �<��/  �A�.T zD�� "�D �h?G ��m��

]�W �	 U��  ���� �K�?/ U	�)# 9�A) �VB6� .( �<.%Y >-�?/ �	 �T,1*�D 7 _A7t�

:|�l~�.

~.x @ �.-��� .S 7.9��PV/ .����."�: 97� "[C�� �- 9��.-# �a� �D��-9L%D �2.D�- R.N?D +�L2� 9�A ��V� "�?: �T�- .

]�W 7 "# S�2G �2P/�~)`:(�
l`�.


.� @��� R.4Q.� @.8.XQ�.1@�.U	�L.2G .� 7.+�=� .���~.�b�W "[C�� �- 9��.-# �.aS+�.6�hW �W�- �- 9�V� "�4� 7

�	 ]�W ���.&.� "7�?=/ 7 �=D�.� "�s�! z���� 7	 �	 H2=I/ r�&G� . ���� ��fA* 7 9��.-# �2P/�)`:(
�l�|.

�.; @�M�V� �1�Q7�.� @.97,V/S 7.���C� .����.o�W ���.&.� 7 �f�L.� n��W �W�- �- "�4� �- 9��.-# �a� ."# �/�?2h�

 "[C�� 7�~)|�:(`�l��.

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
05

 ]
 

                            11 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.1.8
http://jspi.iut.ac.ir/article-1-477-fa.html


���� � ���	
�� 
����� ��� ��/�������� /������������ /�� !"�# $%&' 

�` 

�.�%?�; @9	�P=D	.S @.R�,�] 7 	�t1 .�1��.� .���~ .U�.T]�W ��m�� zD�� U�e1���� �K�?/ �	 97� �h?G �- U	�)# 9�A

�1�T �<��/ 9�A ."# 7 ]�W S�2G �2P/`�)`:(``�l`��.

�Z.S @9,-�G .k 7 v.�BP1 .���Z .9*�7��� �	 U,� �.Bh� "[C�� *� U	�B=D� . ���� ��eA* 7 9��.-# �2/ �=.&�@`���(B6 .

��.x @U�T# �1���G .��
� .�N1�� �:�T 7 �A�� �G��* 9��.-# �	 �N1�W U,� �.Bh� "[C�� ������ �D��-._��&A �%?: 9�A

�4�* ���� ��eA* 7 9��.-# �2/ �=.&� @9��.-# �	 "�4� *� U	�B=D� ��.(/@7�.1 +��*7 @+�(B6 ~�l
�.

�`.S @U	�L.2G.; @.x 7 �(=� . �.-���.���
.�D��- ��,K/ >&P� +�L2� R.N?D �	  �A�.T ���2G9�9��.-# �(� �- "�?:�	 "[C�� 

 ��V�@�<)��/ 	��/9:+�� 7�P1�� ./�2P z.(/ �D�?���)��:(��
l���.

13. Al-Lahham, O., N.M. El-Assi and M. Fayyad. 2007. Translocation of heavy metals to tomato (Solanum 
lycopersicom L.) fruit irrigated with treated wastewater. Sci. Hort. 113: 250-254. 

14. Alloway, B.J. 1990. Heavy metals in soils. John Wiley and Sons, Inc. New York. 
15. Bahati, M. and G. Singh. 2003. Growth and mineral accumulation in Eucalyptus camaldulensis seedlings irrigated 

with mixed industrial effluents. Bioresour. Technol. 88: 221-228. 
16. Boll, R., H. Dernbach and R. Kayser. 1986. Aspects of land disposal of wastewater as experienced in Germany. 

Water Sci. Technol. 18: 383-390.  
17. Fitzpatrick, G.E., H. Donselman and N.S. Carter. 1986. Interactive effects of sewage effluent irrigation and 

supplemental fertilization on container-grown trees. Hort. Sci. 21(1): 92-93. 
18. Hayes, A.R., C.F. Mancino and I.L. Pepper. 1990. Irrigation of turfgrass with secondary sewage effluent: I. Soil and 

leachate water quality. J. Agron. 82: 943-946. 
19. Kalavrouziotis, I.K., P. Robolas, P.H. Koukoulakis and A.H. Papadopoulos. 2008. Effects of municipal reclaimed 

wastewater on the macro- and micro- elements status of soil and of Brassica oleracea var. Italica, and B. Oleracea 
var. Gemmifera. Agric. Water Manage. 95: 419-426. 

20. Kiziloglu, F.M., M. Turan, U. Sahin, Y. Kuslu and A. Dursun. 2008. Effects of untreated and treated wastewater 
irrigation on some chemical properties of cauliflower (Brassica Olerecea L. var. Botrytis) and red cabbage 
(Brassica Olerecea L. var. rubra) grown on calcareous soil in Turkey. Agric. Water Manage. 95: 716-724. 

21. Klay, S., A. Charef, A. Ayed, B. Houman and F. Rezgu. 2010. Effect of irrigation with treated wastewater on 
geochemical properties (saltiness, C, N and heavy metals) of isohumic soils (Zaouit Sousse perimeter, Oriental 
Tunisia). Desalination 253: 180-187. 

22. Mahida, N.U. 1981. Water Pollution and Disposal of Wastewater on Land. Tata McGraw-Hill Publishing Co., Ltd., 
325 p. 

23. Martinez, J. 1999. Irrigation with saline water. Agric. Water Manage. 40: 213-225. 
24. Meli, S., M. Porto, A. Belligno, S.A. Bufo, A. Mazzatura and A. Scopa. 2002. Influence of irrigation with lagooned 

urban wastewater on chemical and microbiological soil parameters in a citrus orchard under Mediterranean 
condition. Sci. Total Environ. 285: 69-77. 

25. Mirales, A., C. Solís, E. Andrade, M. Lagunas-Solar, C. Piña and R.G. Flocchini. 2004. Heavy metal accumulation 
in plants and soil irrigated with wastewater from Mexico City. Nuclear Instr. Meth. Phys. Res. B. 219-220:  
187-190. 

26. Mohammad, M.J. and N. Mazahreh. 2003. Changes in soil fertility parameters in response to irrigation of forage 
crops with secondary treated wastewater. Commun. Soil Sci. Plant Anal. 34(9 &10): 1281-1294. 

27. Mohammad Rusan, M.J., S. Hinnawi and L. Rousan. 2007. Long term effect of wastewater irrigation of forage crops 
on soil and plant quality parameters. Desalination 215: 143-152. 

28. Pescod, M.B. 1992. Wastewater Treatment and Use in Agriculture. FAO Irrigation and Drainage Paper No. 47,  
113 p. 

29. Ross, S.M. 1994. Toxic Metals in Soil-Plant System. John Wiley and Sons, Inc., UK, pp. 103-189. 
30. Saber, M.S.M. 1986. Prolonged effect of land disposal of human wastes on soil conditions. Water Sci. Technol. 18: 

371-374. 
31. Sajwan, K.S., W.H. Ornes, T.V. Youngblood and A.K. Alva. 1996. Uptake of soil applied cadmium, nickel and 

selenium by bush beans. J. Water Air Soil Poll. 91: 209-217. 
32. Schipper, L.A., J.C. Williamson, H.A. Kettles and T.W. Speir. 1996. Impact of land-applied tertiary-treated effluent 

on soil biochemical properties. J. Environ. Qual. 25(5): 1073-1077. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
89

08
2.

13
92

.4
.2

.1
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

pi
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
05

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dorl.net/dor/20.1001.1.20089082.1392.4.2.1.8
http://jspi.iut.ac.ir/article-1-477-fa.html
http://www.tcpdf.org

