
���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

�� 

�$
+ �
��� ,-.���-/
� ��
0��1 �1�� � 2�3�!� �� �
�� #4��
 � �3%1 56
 �7�

)Phaseolus vulgaris L. (:���- �;<6� �2 

�2�!� =�	-�>'?
@>�AB C�&�" D*�+��� �E�	
!F �**

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

+3
 	

3%1 56
 �7� ����� ��G6� �� #H� �$
+ �
��� I-.���-/
� ��
0��1 � 2�3�!� �� �
�� #4��
 � �C.O.S.16%-��������/� ��� �2 ��

'(J)�� :���-  �K%>�2 �����%4  	3%>�2 �2 ��4 ���0L��� M�N O��H �2  	" 2�1 ��& ��B� ���3
 �� �� ��2��
 P��4 ��&

	-2�Q .2 �3%1 56
 D���!S� ���
�� P��" 5-���� P������ �%-�� ��F�� �2 �3%1 56
 � �%-�� ��F�� �� ��0� ��&��$4�� T��6�

 #4��
 U<� ��A+)'VD*VD(V�WVX����$� �2 �
�� (��	>2�� ���� ��$4�� T��6� .T�/
� D,-.���
� 2�3�!� D�>�2 2�3�!� D5-���� ?-� �2

 P
����4aP
����4 Db ��	>� ?
Y
��Z � 	
[�6
���4 D?
���Z D��
Q	".2�3�!��� �
�� #4��
 � �3%1 56
 563!&�� �4 2�2 T�%> \-�$>

�6S� ]"�2�� ^1�" � �>�2 2�3�!� DI-.���
�2�� ��2 .���!S� ���
�� ��!

 �2 #4��
(V� ,-.���
� 2�3�!� ?-�$%
� X����$� �2 �
�� 

�� �� �>�2 2�3�!� ����� O

�
''*(V � I%1  2�� ��Q��
4 ((_J�2 ��Q��
4 ��!

 �� �4 D2�2 T�%> ��$`& �2 �
��� �>WVX����$� �2 �
�� 

�6S� ���a
	6$"�	> ���2 .�%-�� � �%-�� 	"� PF��� �2 �3%1 56
 b-��" �2 �>�2 2�3�!� ?-�$%
�)��O

�
*V*c �**_c ��Q��
4 

��$3& �2 (#4��
 �� #&(VT� ?-�$!4 � X����$� �2 �
�� )��O

�
*c__ �')V(
d��$`& �2 ��Q�� (#4��
 ��'Ve�S
 X����$� �2 �
�� 

]"�2 .P
����4 � �>�2 2�`�!� T�/
� D�%-�� � �%-�� 	"� PF��� �2 �`%1 56
a#& � 5&�d �� P
����4 D	
[�6
���d T�/
� ?
6+bD

2�2 5-�/�� �� �>�2 ?
Y
��Z � ?
���Z .#d��
 DPd �2(V56
 T�	� b-��" �2 X����$� �2 �
�� �*VD56
 M�<� �
�d �2 X����$� �2 �
�� 

#H� �$
+ �
��� ���� D���%� �<
�� b-��" �2C.O.S.16�� �
0�
 22�Q.

 .�� �&�4�
	�:�>�	K>� D?
���Z ����@F D	
[�6
���d D�`%1 56
 D�/$6��$� ��& 

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

*:1 2(34156� �4� ,!�"��5#��7859:balouchi@mail.yu.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
01

 ]
 

                             1 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.4.5
https://jcpp.iut.ac.ir/article-1-1821-fa.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

�: 

��	;� 

;�<=># ?=��@ 9=���  ;�=A�8� B��� ���	 2(C �	 DE 	("FG

� 	�5HF� /�/=I 	��(1 �	 J"=) K7=�� K8=@  � 2(<=L1 M=G 

91 	(I )�.(/86(� ;	(@ 9��.�# �/F� M�N	  � 95�!N(<=L1 

�/�/� 	(O� �8#	 P�>#  � Q��84@ �	 Q ���+G Q�=A 95+=R �

S+R 96�) 91/I�@.T@ ;�UO  � Q	��  ��84@ 9V��� 	("FG M86	

 � W/� � ���@XY%F� B��� M<� 2(C �	 9��G DE K81 �8H@�Z 

/#��/# Q ���+G )��(,� �+G �� �	 �@ /��@ 9V��� K�� �	 [� 

 /I�@ 9��\]%1 K7��� �\#.T=H@�>1 Q��@ =@ BA�=G ���=^E B_=� 

95+R,T=UO�(1 �	 ;�=A�8� S=�`(6(�a8� !�8&(<R �R�_I 

	��	 Q	�=�  �8FA� �/�/� K�� �@ .T=@ � Q	�<=7Z� 	/=b71 M=�N	 

9��F7O�,T_�aA MFL� �@ S+R cC�_1  � Q��84@ �	 /86(� Q�A

 �)� ���FA ;�����.�*�	 Q()  � ,T@/b741 9V��� BA�G M86	

��+G M@�Z B_=� �=L� 9V��� ;	�@ �+G ��  T@ ,;�UO �	 

�)� W()�1 ;�_dFA 95+R .

��	�/L1 Q���	 cC�_1 K�� JHe� � �(I /_#�1 Q�*�	 Q�A 

;	(@ 9R%*_) ,9V��� ;	(@ 9��8HZ ,	��  J8I M&�] �Qa8R

 /#��	 a8# f.)����.(/=86(� T=_�aA ,�8#	 cC�_1  � Q��84@ �	

 � 	��  ��84@ 9#�(8] K83���� K83���=�  � Q	�=�  B=g@ � ,�=)

 	(=I K81X� 9A�8� h@�_1  � /��@  �8# 	�(1 .T=HFO  � � !�=@("]

 M=@�Z fU=) ,K83���=� 9UO(=� M@�Z ��/>1 K7I�	 �@ ,978i �8@(6

 /#��	 � �� �@ 9���e �	�1 K�� K81X� �	 9UO(�)��.(T=@ M=86	

 i �=8@(6 J)�_1 Q/_4��� �@ �=8#	 �	 ;E  � 9=jH7g1 W�=Z�� ,9=78 

.91 �+	(I .T#�	 Q���	 YN(Fb1 W�Z�� K�� P(=>_1 ,�I�	 Q�A

 k#� T@ �/_74A Q�74.�R � a1�Z ,/8j) Q�A .fU1 W�=Z�� K��=�

 91 �+. ;���� �	 T. 978i �8@(6 W�# T@ /#(I 	�8& ,�%� Q�A

 91 �(U+1  �# �/_I�@)��.(/=�/O W�=Z�� 9��b1 Q��@ �%�

 l+=R cC�=_1 9��(=A � DE m���=I �=@ T=. l+==R T=F8# �

	��	 T1�	� ;�_dFA /_I�@ T7I�	 Q�7+8@ Q��� �) .K��  � 90�

 �	 T. W�Z��2�) f=Z� �=)� �/I 9��b1 ;� ���+. T@ �8R� Q�A

C.O.S.16 919=1 �=\# T=@ T=. /=I�@ l+=R m���=I �=@ /=)�

 	��	 Q�7U@ Q��� �))��.(T@ 95+R �/=F� ;�(_� B_=� K��=�

 �	 974� �8e �8@(6 �I�.978i =I �Gn �=)� �/ )�o(.BA�=. 

8# 	�(1 DE,B��� M<� �	 978i �8@(6 ��8�  �  � �	�j7)� �8H@�Z 

/8=I�(R �(=#  � J)�_1 9����. � p�R �	 	(O(1 9���e 	�(1

91 BA�. �� /A	)�:.(

� 9��<=1 ��=@ J)�_1 ;�a81 K88b� /=]�� �	 T=�(@ 	�/=b�

 fU1 THFO  � qr) )� [��  ��87R� �	 97���/1 Q�A�8s71 K����

)�:(.,p�=R �=@(C� � 9=���  ��8� K8@ 2	�b� 	�t�� �(\_1 T@

	��	 9&�R �8FA� qr) /]�� �	 T�(@ D(Hr1 f.��� .B��a=��

 91 J") /]  � B8@ T�(@ f.��� /=I� M<=� Q�/7@� �	 T. 	(I

 /=I� T=H]�1 �	 ��=8� T=t87# �	 � 	(=I T=8Hg� p�=R �@(C�

 =. ;E 	�0HF� � �/I TO�(1 �@(C� 	("F. �@ 9+��  /=@�� BA�

)��.(B��a�� D(Hr1�# fG��� qr) /]�� �	 T�(@ 91 a8# /=#�(�

B_� � !��E [(8I /_#�1 9��A Q��F8@ � �A 9�/=8@�(R 9=� �	 �� 

/I�@ T7I�	.�	 T=�(@ 	�/=b� B��a=�� T=. �I�	 TO(� /��@ T7"6� 

/=I�@ J=)�_1 9=r8L1 M1�(� ���) T. 9r���I �	 qr) /]��

91 	�0HF� B��a�� T@ /#�(�/1�t#�8@ .ug+=1 ,T=r@�� K=�� �	

 qr=) /=]�� �	 T=�(@ B��a=�� T=@ 96(=Fb1 Q�8@(6 T. �/�	��

 �=)� �	�	 ;�+=# �="v1 B_.��)��o�.(w��=7# T=d#�_i ��=6

 K8==@ 9==>r_1 T==r@�� /==#�(7@ Q	�@��==G !�==>8>L�B_==.�� Q�==A 

� S�`(6(�a8� �X/=��F# K8=8b� �� 	�=5HF� �=@ �=U#E !��8^,K=�� 

T7��� 91 �A @ /#�(� !N(<=L1 /=86(� �	 9=)�)� 	�="A�� S=� T

	(=I 9U7_1 S+R TF8# � S+R cC�_1 �	 Q ���+G.�=I�.

�8@(6 978i �=R��� 9#�=1  �	�/L1 �	 ;���� cC�_1  � Q��84@ �	 

� ��U@ M<� Y�"��>� ;�74=@�� M<=� 2(C W�F� 9=1 W(=)�1 /=I�@ 

)��.(TH&�� K�� �	,B8=� ;�74@�� M<� Q�U7#� �F) T@ Ti�A 

f���@ 9=1 T7=)�. ;�A�8� m)(� �	�j7)� M@�Z DE ;�a81  � 	(=I 

)�x.(T�(@ ;�a81 J)�_1 9=1 qr=) /=]�� �	 	(O(1 �=� /=#�(�

� �/#� Q���^E �	 �� 90+R ��"#��  �8@(6 ��8� �+.978i BA�=. 

/A	 )��(.

90+R B_� T. /#���@ K�� �@ K8>>L1 9R�@;�a81 K83���=� ��

T@ !��/8A(@�. ;�a81 BA�. M86	 �=8@(6 T=#�	 Q�A 9=78i BA�=. 

91/A	 )���:.(y=j] �	 Tb6�r1 	�(1 !�"8.�� K86��  � 90� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
01

 ]
 

                             2 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.4.5
https://jcpp.iut.ac.ir/article-1-1821-fa.html


��
0��1 �1�� � 2�3�!� �� �
�� #4��
 � �3%1 56
 �7�…

�� 

��	B'.���� 2��� ���/� h�1 ���i%� -5

[�"I� /&�	 

)SP(
90��7.�� ���/A 

(dS/m) 

B_.�� 

[�"I� M� 

	�(1 /&�	 

�/#(I 9v_R 

/&�	 

96E K@�. 

/&�	

 ;`��78#

M. 

/&�	 

z�

M@�Z �j4� 

D�O 

)mg/L(

M@�Z f8)�7�

D�O 

)mg/L(

���@ 

�� ��/��/�o��:/��o�/��j& x/����o 97H8) {� 

|(<g1 ; �

Q�A�} 

)g/cm3(

|(<g1 ; � 

9>8>] 

)g/cm3(

/&�	

�H8) 
KI /&�	 

/&�	

{� 

�8��}

 9��� 

(%) 

KAE 

)mg/L(

a_*_1 

)mg/L(

�1 

)mg/L(

Q�� 

)mg/L(

:�/���/�o��oo�o�:o/��o�/��/��x/�

2(H) QaF)� M84#�7�,�)� K86��� T_81E /8)�.K86��=� h=Ft�

 B_� �L� T=#(�  � Q	�/=b� �	 974=� �8e Q�=A 9A�=8� Q�=A

 B_� K�� T@ MFL� �@ 9�N�@ 9*74"FA �	 96�b� B># � T7I�	 �A

 	��	 2(H) QaF)� f8\_�)��(.���a=� �	 a=8# Q	/=b71 Q�=A

 +R B_� m���I �L� 	� E K86��� B��a�� D�@ �/=I W%�� 95

�==)� )��,�x�o�.(�==@ K86��==� B��a==�� �==^� 	�(==1 �	

 96(H) �H7g1 Q�A	�0HF�,��\# TQ�A �/=I $�=r1 9#(��#(� 

�)� ./=#/>7b1 9R�@ T#(F# Q��@ T=G y=j] c=��C  � K86��=� 

��7R�=) y=j] T=@ �=t_1 2(H=) f)%�(78) �	 Q�8*@E �8��}

 2(06(1��.�=1 �=A,f�a=#E T=HFO  � �=A,9=1 �=� 	(=I M80+==�  � 

M0I Q�A T=@ Q�8�(=HO �=U#E ;/=I T=brZ TbrZ �� � D(Hr1�# 

/�E MF�)�.(

K��  � �/Ac8>L�,�=@ T=�(@ f.��=� � 90+=R �^� 9)��@ 

� 	�0HF� �8@(6 l�`(6(�a8� !�8&(<R978i '()�� T>r_1 �	

91 /I�@.

j�� � 2��� �&

� 	�=0HF� �=@ T=�(@ f.��� � 90+R B_� �^� 9)��@ �(\_1 T@

<R �8@(6 l�`(6(�a8� !�8&(978i)Phaseolus vulgaris ( �	

 '()�� T>r_1,T@ 9+��1 E T=��a1 !�(& 2�=) �	 Q���x��	

'()�� ��*+#�	 Q ���+. �/0+#�	 T��a1 9��=8���sO 2(=C �=@

´�����9��=8���sO ��� � 9Z�I´�x���[�=j��� � 96�F=I 

�x�� �71 -���	 qr)  � W�t#� �)� T7���.B��1 E T@!�(=&

!�. �/I 	�R Q�A J6�Z �	 $�Cp(H@ �=@ 9�	�<=� M1�. Q�A

 /I ��O� ���0� T) . � 9+=��� M=]��1 �	 90+=R B_=� ��F8�

 M� [��I �� ��8� ���>7)� M=� [��I  � 9+��  TH]�1 �	 ,9A	-

91�=F� �	 2(Fb1 Q��8@E W�t#� � l�`(6(�a8� 9�/8)� �� 9A	

 T@ ��8� /I� M]��1 H&� �(7.�� ;�(_� � 9T=�(@ f.��=� ��=Ui �	

 qr==))��,��,���o�h==@�1�71 �	 T==�(@ (T==@ �(7.�==� ;�(==_� 

9��� /#/I T7��� �\# �	.�A�=I�. m=R w_�  � 9��� !�.

 2(C T@���	� TH&�� � �71 ��97#�) 	(@ �71 .�^� ��] Q��@

 Q��8@E  � 9I�# �@(C�, � 9H&� !�. �	 K8@ TH&�� ��=C �A

 �	 TH&�� � �71 �	 /I T7��� �\# �	 �71 l� 9��� !�. .��=@

 Q�8@(6 9=78i f=Z� C.O.S.16 M0=I �=@ 	�/=L1 /=I� 9=FZ� ,

T�(@ ,9����O � Q� Q ���+. !�>8>L� a.�1  � �9=b8"C h@�=_1

 /�	�� T8U� Qa.�1 ;�7)�.� ��=@ T=8U�  � �=� �=I�. !�8HF� 

M81(_@ 2(HL1 �@ 9#(j�/V�%�=@ T��a1 �	 �+. �74@ T8U� �

�8&(<R !�	 �/I �.n p�R 2�/O����� W�t#� .

;�	�=��@ KAE��� �@ fgI M1�I �74@ T8U� !�8HF�,��	 q8r4=�

K81  �TR(H. ;	�. W�# ��=1 �+=U"�	�� �	 �=A 	(=@  � �=� �

9��(A� DE m���I ;/I J)�_1,	�	�R f7jA �	 �I�. �=@ ��=1

 ���� W�t#� �)	 �@ � Q��01�8A ��� . � ;�=_8FC� �(=\_1 T@

 I a") �A��@ ;/,f=. TH=&�� �@ T86�� Q��8@E ��=� o��="0�  �� 

/I W�t#�.��8� M1�. ���>7)� � 9H&� ��@ K81�	 �(U}  � �� ,

f.��==�/==�	�� 2�==F�� B��==1 E �	 �==\# 	�(==1 Q�==A.�==@ ��==) 

� �/#� {%. �8g"� �+�  � �8g"� ;�a81 Q�8�A,Q��=8@E ;�a81 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
01

 ]
 

                             3 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.4.5
https://jcpp.iut.ac.ir/article-1-1821-fa.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

�x 

��	B*.a0 �1�� �� k���� l>�-��� �-/�
#d��
 � �`%1 56
 ]�
 �$
+ �
��� ,-.���-/
� �� �
�� m�$i� ��& 

!�b@�1 K8*#�81 

�88s� h@�_1 
TO�	

Q	� E /8�(_����. M8���H.aM8���H.bK86��� 
K83����

T#�	 

	�0HF�

l�`(6(8@ 

	�0HF�

T#�	 

uR�I

�I�	�@ 

���0� �ns�����/�ns�����/�ns�����/�ns�o/�ns:x/�ns��::x� ns �x��� ns��/�

B_� �**���/�**����/�**���/�ns��/�*��/��**���x���� **�o����� **x�/��� 

Q�rRao����/�����/������/���/��o/����:x� o�x�� o�/o

fG��� �**����/�**��:/�**��/�**�x�/�ns :�/��**���x��� **o��x�� **�x/�

B_�×fG��� :ns �����/�** ���x/�** ���/�ns���/�ns ��/�*x:x��� *o��:x *xx/�

Q�rRb�x ����/�����/�����/���:/��o/������� �x��o �o/�

!��88s� J��V

)�(
�x/���/���/:��/���x/���/:��/��/:

** ,*�ns :T@9_b1 J8��� 2�F7]� $(r) �	 ��	�%��%9_b1 �%7R� ;�/@ ���	 

Fb196(  � �� :�9H81 �=8g"� �=71 9=bFt� � �+=� qr=)  �

  � �� B_� ��F8� 	�t����9H81 �=8g"� �=71 9=bFt� qr=)  � 

/==�	�� K8==8b� �==8g"� �+==� .B==��� M<==� 2(==C �	,;�a==81 

M=8���H.a�b,K86��=� T=_81E /8=)� ;�a=81 ,�A/=8�(_����.) �

�%e TH]�1 Q�U7#� �	 ��8� M1�. ��@ K���N�@ M="Z � 9=A	  � 

 � T#�	 9�/8)���T@ !�. �A T�(@ ��]  � /b@ 9�	�<� �(C

�/�!�. K8��C  � T8I�] �71 (�9=)��@ 	�(=1 T=#�	 K83���� 

�==��� ���==Z.���  � ��==8� ��==@ �	 	(==O(1 M==8���H. ;�a==81

 ;(#�E Q	�U_+8�)�(,K86��� ���� �7=8@)�(�K83���=� �=@

 �	�j7)� ���  � � 2�/Ht. ��*7)	  ���@	�(�	)��(�� �/#Q�8� 

/I .� �/#� �UO Q�8� � l=�`(6(8@ 	�=0HF� �	 T=#�	 	�=0HF�

 �I�	�@ ;�1 ,�=A 9#�=81 �=�	� T=)  � h@�1�71 l� �]�41 

T@ 9��� !�. T=�(@ � D�=g7#� 9�	�<=� !�(& Y%1�=. ;E Q�=A

�.�@/�	��.T�(@ K�� M>7_1 9")�_1 ML1 T@ �A =I/�� � �=�

K�� T.T@�(C +R M1�. /#/�	�� l,; � M1�=I M=. ; � �/7@� 

T�(@ T#�	 ; � T��V� T@ �A �A �T#�	 ; � ��)�A� �/#� /I Q�8� .

�	�	 �#����� T�at� W�#  � �	�j7)� �@ �A Q��=1E ��a��SAS W�=t#� 

;(==1 E ��� T==@ !�j==& K8*#�==81 � /==ILSD qr==) �	 ��

/#/I T4��>1.

�$>-n�� � \

	
[�6
���d 

a") ;�A�8� ��@ �	 �a8*#� 	(O� /8�(_����. k#� a") �8e Q�A

 �a8*#�  � �}�j] �	 9FU1 B># T. 	��	 9=_b� k=#� a") Q�A

 /#��	 M8���H. .��84@ ��@ /8�(_����. ;�a81 �@ 90+R B_� �^�

9_b1 	(@ ��	)2�/O�(.m���=I �	 /=8�(_����. ;�a=81 K��7F.

 M1�. Q��8@E)�:/�9H81 ��@ �� ; � W�� �@ W�� (T@/=1E �)	

 9=_b1 �%7=R� �=A��F8� ���) �@ T.�=I�	 Q��	 .T=@ Q�(=C T=.

 T=H]�1 �	 95+=R B_=� ��=F8� �	 /=8�(_����. ��/>1 K��7+8@

 /�	�� T\]%1 9+�� )2�/O�(.�	 /=8�(_����. ;�a81 B��a��

 91 m���I K�� �a8*#� K�� 97}�j] B>#  � 9I�# /#�(� /=I�@ �A .

fA �A/8�(_����. D�O �(# K8_i M=8���H. T@ �� �/I M=>7_1 �=A

 M8���H. 9�E��. B��a�� ?��@ � �	�. 91 �A/#	�� .�a8*#� K�� �A

  � Q��84==@ �==@ � /_74==A Q/==8�(.%8� Q�A�+==e ��7R�==) T==1 N

K83���� P�="��� ,/=#��	 �=6�R	 a7_=)(7� ��*7=)	 �	 T=. 9��=A

 /=#��	 9*_��*_� .;�a=81 B��a=�� ?=��@ f.��=� ;�a=81 B��a=��

�(_����. �)� �/�	�� /8)2�/O�.(9_b1 !��j� /_i �A Q��	

 f.��=� Q�=A��F8� K8@��,���o��/A�+=1 h=@�1�71 �	 T=�(@ 

/�	�*# .91 2�F7]� �=^� �=@ /8�(_����. ;�a81 B��a�� K�� T. 	�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
01

 ]
 

                             4 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.4.5
https://jcpp.iut.ac.ir/article-1-1821-fa.html


��
0��1 �1�� � 2�3�!� �� �
�� #4��
 � �3%1 56
 �7�…

�� 

��	B(.?
K>�
� �o-�;� �&�56
 m�$i� �-2�;� �2 �$
+ �
��� ,-.���-/
� ��a0 �1��  2�� �7� �3%1 �
�� #d��
 �

B��1 E Q�A��F8� $(r) 
/8�(_���. 

9H81 W�� �@ W�� 

K86��� 

W�� �@ 2(1 ��581 

K83���� 

/&�	 

/A�I c�:/�bx�/�b�/��

9+��� TH]�1 �	 b��/�a��/�abo/�� 95+R B_� 

9+��  TH]�1 �	 a��/�a��/�a�/��

�� b�x/�a��/�a�/��

�� a��/�a�:/�ao/��

�� a��/�a�:/�a�/��

T�(@ f.��� 

h@�1�71 �	 

o� ab��/�a�x/�a�/��

;(7) �A �	 T@�+1 ���] �@ 	�/�� B��1 E ��F8� �;(1 E {�)��@LSD)P ≤ 0.05 (9_b1 �%7R� Q��	#/#��/.

��=8� {�7)	 �	 DE 	(O� BA�.  � 9I�# f.��� ;�a81 B��a��

	�  �K�� �	 90+R B_� �@ ;/I TO�(1 ��/I�@ m���I.

P
����d T�/
�a

M=8���H. ;�a81 �@ T�(@ fG��� � 90+R B_� M@�>71 �^�a��=@ 

9=_b1 ��84=@ 9=78i �8@(6 	(=@ ��	)2�/=O�.(;�a=81 K��7+=8@

 M8���H.a)��x/�9H81 ��@ �� ; � W�� �@ W�� (��=F8� �	��

T==@ 2(==Fb1 Q��==8@E m���==I �	 h==@�1�71 �	 T==�(@ /==1E �==)	 

)2�/Oo(.M8���H. ;�a81 K��7FGa)���/�9H81 W�=� �@ W��

 ��@ �� ; � (��F8� T@ P(@�1o�m���=I �	 h=@�1�71 �	 T=�(@ 

$(r=) �=@ T=. /=�	�� �/A�+=1 9+��  TH]�1 �	 95+R B_�

 9=_b1 �%7R� B_�  � TH]�1 K�� �	 �*�	 f.��� �=I�/# Q��	 .

T@ M=8���H. ;�a81 BA�. ?��@ 90+R B_� ,9H.�(Ca/=�	�� 

)2�/Oo.(K8*#�81 T4��>1 91 ;�+# �A � 95+=R B_� T. /A	

f.��� 9=_b1 9=j_1 �8^X=� 	�=�  Q�A M=8���H. ;�a=81 �=@ Q��	a

T7I�	 /#� .M8���HG ;�a81 BA�G a  � 95+R B_� B��a�� �^� �	 

BA�=G ,�(=# D�=O BA�=G ?=��@ fG��� /]  � B8@ B��a��

 BA�==G �==��U# �	 � �	���==� 	�(==1 BA�==G ,a7_==)(7� 	�==5HF�

91 	(I .�_4.�) )��(	(g# T7���� T) Q�� 9+��1 E �	,K�� T@

/8)� Tt87# T.f.��� B��a�� �@,91 B��a�� M8���H. ;�a81 /=@��.

K8=>>L1 �=*�	 w��7# T. 	(@ 96�] �	 K��)����:(	�	 ;�+=# 

f.��� B��a�� �@ T.,�=@ D(=Hr1 /=] l=� �=� M=8���H. ;�a=81 

��) � �/I TO�(1 B��a�� 91 BA�. /@�� .Q()(1 ;���0FA �

)��(�=^� �=@ ��=8� 9=#��	 M=1�(�  � 9=I�# �� BA�. K�� M86	 

T�(@ �@�Z� p�R 9���e �&�_� D�O Q��@ �A /_74#�	.fAK8_i

 91 90+R B_� � f.��� B��a�� �^� �	 ��@ qr) BA�. /#�(�

		�� ��@ �	 M8���H. ;�a81 BA�. ?��@.

P
����d T�/
� b

T4��>1K8*#�81 2�/O �	 �Ao91 ;�+# ;�a=81 K��7+=8@ T. /A	

 M8���H.b)��:/�9H81 ��@ �� ; � W�� �@ W�� (��=F8� �	��

�=)� �	(=@ 2(Fb1 Q��8@E m���I �	 h@�1�71 �	 T�(@ .K��=7FG

 M8���HG ;�a81b)���/�9H81 ��=@ �=� ; � W�=� �=@ W�� (�	

fG�����+=R B_=� m���I �	 h@�1�71 �	 T�(@ T=H]�1 �	 95

/=�	�� �"^ 9+��  .Q��=8@E m���=I �	 ��=@ M=8���H. ;�a=81

 ��=) � B��a=�� 9=_8b1 /=] l=� �� f.��� B��a�� �@ 96(Fb1

 	�. �/8� BA�. .?=��@ h=@�1�71 /=]�� �	 T=�(@ f.��� B��a��

 M8���H. ;�a81 BA�.bTH]�1 �	 95+R B_� ��F8� �	 �A �	 

�� 9+��  TH]�1 �	 95+R B_� � 9+��� /=�	 .���a=� Q�=A

 	(=O� M8���H. ;�a81 �@ 90+R B_� �8^X� �@ Tr@�� �	 9���j71

	��	 .�	�. ���a� K8>>L1  � 9R�@ ,2�v1 Q��@ �=^� �=@ T=. /=#�

 M=8���H. ;�a=81 ,��=@ qr=) BA�=. � 90+R B_�b��=@ 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
01

 ]
 

                             5 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.4.5
https://jcpp.iut.ac.ir/article-1-1821-fa.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

�� 

��	BW.?
K>�
� �o-�;� 56
 � #d��
 P��;$� �7� ��& 

f.��� )T�(@ 

h@�1�71 �	(
B_� 

.M8���Ha

)9H81 W�� �@ W��(

M8���H.b

)9H81 W�� �@ W��(

uR�I

�I�	�@(%)  

l�`(6(8@ 	�0HF� 

)��75A �	 W��(H8G(

T#�	 	�0HF� 

)��75A �	 W��(H8G(

/A�I cd�o/�c��/�ab�� dex��x b�:�x 

9+��� TH]�1 �	 cd��/�bc�:/�cde�x f���� ef��:: �� 

9+��  TH]�1 �	 e��/�e��/�ef�: ef�o�� f���� 

/A�I ab�x/�a��/�a�� b�x�� a��o� 

9+��� TH]�1 �	 cd��/�c�:/�abc�� ef���� cde��x� �� 

9+��  TH]�1 �	 d��/�d��/�def�: dex��: def���� 

/A�I a�x/�bc��/�bc�� a����� a��:x 

9+��� TH]�1 �	 bcd�:/�ab�x/�ab�� def�x�� bc���� �� 

�1 �	9+��  TH] e��/�d��/�f�o bc���� cde��:� 

/A�I bcd��/�c��/�abc�� a����� a���� 

9+��� TH]�1 �	 a�:/�bc�:/�bcd�� defx��� bcd��x� o� 

9+��  TH]�1 �	 e��/�d��/�f�o cdx�:� def���: 

;(1 E {�)��@ ;(7) �A �	 T@�+1 ���] �@ 	�/��LSD)P ≤ 0.05 (9_b1 �%7R� 	/#��/# Q��.

91 B��a�� /@��)�����.(���a=� a8# K8>>L1  � Q�*�	 �/�

�	�. M8���H. ;�a81 ,90+R B_� �^� �@ T. /#� b �=^� �L� ��@

 91 BA�. 90+R B_� /=@��)����.(�=@ 90+=R B_=� T=7"6�

 B_� 	�t�� fA � (8��/84.� Q�A 91 ��@ qr) BA�. K8_i /#�(�

M8���H. ;�a81 BA�. ?��@		�� ��@ �	 .

M8���HG 9HG ;�a81 !��88s� a8# 95+=R B_=� 	(O� �^� �	

�	�(=1 �=H7g1 ;�=A�8� �	 qr) /]�� �	 T�(@ fG��� B��a��

 �)� T7��� ���Z TO(�.T@9��(=& � !/=I B��a=�� T=G !/=1

 � 95+R B_� [(Z� ?��@ T�(@ fG��� B��a�� MG ;�a81 BA�G

,M8���HG M=8���HG ;�a81 B��a��b�=GM=8���HG BA�a�/=I 

�)� )��.(fA M8���HG ;�a81 !��88s� �� T=@ K8_iE2�=>7#� /=_�

 �	�	 m@� 	/t1 91	(I)�o�o�.(�	 �=*�	 f=U1 M=1�� T=7"6� 

/]�� �	 T�(@ fG��� 9)��@ W�*_A BA�G ,qr) Qa7_)(7� 	�(1

 �	 �/I ��8Rn T#�	 T=G �)�  � �	a7_=)(7� 9=_b� �/=F� �/="1 

Z Q��O�F4 a") Q�A �=8e  �Qa7_=)(7� 	�(=1 2�=>7#� � ��=@

 W�/#� ���) �	 �/I ��8Rn 91 K81X� ��8� Q�A	(I .K=�� K=�� T=.

 ��=8� T#(� T@ /#��	 fU) T#�	 9��U# 	�0HF� �	 � �/#� Ti M1�(�

 	��	 9*74@ m8L1 ��A TG�		�(1 ��� �8^X� �L� �	 T=�(@ fG

91 ���Z qr) /]�� �8�	)�:.(

�>�2 ?
Y
��Z 

� �^� 9_b1 T#�	 K83���� ;�a81 �@ 90+R B_ 	(@ ��	)2�/=O�.(

�	 ��@ ��8Rn  � 9UO(� M@�Z ;�a81 K83���=� �� 9=78i �8@(6 T#�	 

91 M80+�/A	 .�+=. 9H=&� ��/=A�  � 9A�=8� K83���� /86(�

 91 �8@(6/I�@ .;�FA 2�/=O �	 T=. �(=C�9=1 �/A�+=1 ,		�=�

 T#�	 K83���� ;�a81 K��7+8@)��(%P(@�1 95+R B_� ��F8� T@

91 9+��  TH]�1 �	 ;E K��=7F. � /=I�@)��/��(%T=@ P(=@�1

 	(@ 2(Fb1 Q��8@E ��F8� .B_=� m���=I �	 T#�	 K83���� B��a��

T@ T=#�	 �	 K83���� T@ T7)�+# �"4# BA�. T@ P(@�1 �/F� �(C

91 K83���=� ;�a=81 �	 c=Hr1 B��a=�� T=# ,/=I�@)�:.(K=�� �	

 BA�. a8# B��1 E ,90+R B_� B��a�� �@ T#�	 	�0HF� � ; �

 	�	 B��a�� �� K83���� T@ !��/8A(@�. �"4# .91 ,K���@�_@ ;�(=�

 a7_=)(7� BA�. Tr)�� T@ ; � BA�G ,B_� m���I �	 T. �j�

 �)� T#�	 �(>6�@ ; � ;/+# M8F0� ;E h"� T@ � u6�R .T=@ �(=C

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
01

 ]
 

                             6 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.4.5
https://jcpp.iut.ac.ir/article-1-1821-fa.html


��
0��1 �1�� � 2�3�!� �� �
�� #4��
 � �3%1 56
 �7�…

�� 

9=1 T7)�+=# BA�=.  � 9I�# BA�. K�� ,�/F� �"4=# � /=I�@

 9=1 B��a=�� T=#�	 �	 T7)�+# T@ K83���� /=@�� .;�+=# !�=>8>L�

91 f48#�01 T. /A	 �71��=>1 90+=R T=@ K83���=� �R�) Q�A

/_74A .T7)�+=# a7_=) �=�� ,90+=R B_=� m���I �	 ,K���@�_@

 �)� ���8*F+i)�.(,90+=R B_=� m���I �	 ,�*�	 ��C  �

 �8"v� � D�OCO2T=# �� 9"4=# ;/I T74@ �^� �@ �=. �=A BA

91/@�� .T=#�	 ;/=I�� Q��=@ �	���=� 	�(=1 9=H. ;�a81 ,K���@�_@

 91 BA�./@�� .96�] �	 ��=@  � ;`��78# 	/t1 2�>7#� T.T=@ �=A

 9F# BA�. T#�	 T#�	 K83���� /&�	 B��a�� J") �1� K�� � /@��

91	(I .�=I�/# �8^X=� T=#�	 K83���=� ;�a=81 �=@ a8# T�(@ f.���

)2�/O�.(

?
���Z 

9=1 ;�+# 978i �8@(6 9j8. !�j& �#����� T�at� �=^� T=. /=A	

 �=8@(6 ��=8� ��=@ �	 K86��=� T=_81E /8)� ;�a81 �@ 90+R B_�

 9_b1 ��84@ 978i �=)� �	(=@ ��	)2�/=O�.(;�a=81 K��7+=8@

 ��@ �	 K86���)��/���=@ �=� ; � W�=� �=@ 2(=1��081 (�	

QaF)� B_� T@ 
)�� (8��/84=.� �=R B_=� ��=F8� �	 �	 95+

 ;E K��7F. � /�	�� �/A�+1 9+��  TH]�1)x�/��@ 2(1��081 

��@ �� ; � W�� (	(@ 2(Fb1 Q��8@E m���I �	)2�/O�.(�=^�

9_b1 K86��� ;�a81 �@ f.��� �H7g1 $(r) 	("# ��	)2�/O�.(

���  � 90� K86��� hFt� 91  ��@ l86(@�71 Q�A T=. /=I�@

 ��) �� � QaF)� B_� T@ 
)�� �	B_� �96�=� ;�=A�8� m)(� �A

 Q�7.�@ �91 W�t#� �A	�8�.hFt� K86��� �!�"8.�� 	�t�� �	 T7��

 QaF)�)�86(F)� �A(/_#�1 9j��}� !�"8.�� K�� T. T7I�	 B>#

 M84#�7� f8\_� 96(H=) 9#(8)�/84.� Q�A,f8=\_� � BA�=. pH ,

T. /#��	 �/U� T@ �� 2(H) ft] � �#�)`�(� yj] �	 �=��U#

 TFA �� 90+=R B_=� �=@��@ �	 M=FL� � � �=) !�"O(1 �U#E

 91 fA��� /_��F#)�o.(�86(F)� /86(� Q��@ T. �t#E  � Q`�=#� �A

 91 ��<1 Q	��  ��	�=>1 ��<=1 c=��C  � Q`�=#� K�� � 	(I

 91 M&�] K@�. Q	�� 	(I.��6 ,�� K�� E�� ��8� /I� BA�. /_�

 9� �	 	��	)��.(��<1 W/� JO(1 /I� BA�. K��;(� Q�=A

 �/I D�O,� hFt� �	(F4=1 ���U#1�	 �� �=U#E  � 9=I�# �8

 9=1 JO(1 ;�A�8� 		�=�)��.(�`)o�(��=��# �)��(B��a=��

 �	(=F# /=8�X� �� 90+=R B_� m���I �	 ;�A�8� �	 K86��� /=#� .

m���=I �	 ��=@ �	 K86��� B��a�� �@ Tr@�� �	 9���j71 !��\#

 fU1 T. �/�	�� �.n 90+R B_���� K83���=� T�at� �� ;E K�=A

 �	 �� K86��=� T=_81E /8=)�  � �	�j7=)� BA�=. � m���=I K�� �	

 �	�. �.n 95+R B_� m���I/#� .	(O� a8# Q�*�	 !��\# T7"6�

 TH]�1 �	 �� K86��� B��a�� T. 	��	 ��) � 90+R B_�  � Q�

 �	(F# /8�X� �� ;E BA�./#� .B_=� B��a�� �@ a8# B��1 E K�� �	

 90+R �	 B_=� 2�=F�� �	 ;E ��/=>1 T. ���� B��a�� K86���

 9==_b1 �%7==R� 9+==��  � 9+==��� T==H]�1 	�/==# ;�+==# Q��	 .

T@ T@  (_A ,9H.�(C �� �	 K86��=� T=_81E /8)� B># 97)�	E/=_�

 ���a=� /=_i �=A ��=)� �/+=# ug+1 90+R MFL� Q�=A

 T=@ ,�H7g1 ;�A�8� �	 K86��� B��a�� �@ Tr@�� �	 Q	/b71 �(=C

,2�v1 W���	 W/_� �	 ):(96(=Fb1 W/=_� �)��(�/=�	�� �=.n

�)�.

9=78i �8@(6 T�(@ fG��� � 90+R B_� Q�A��F8� B_5FA�@

9_b1 l�`(6(8@ 	�0HF� �@��	 	(@ )2�/=O�.(;�a=81 K��7+=8@

 9=78i �=8@(6 S=�`(6(8@ 	�5HF�)����� ��=75A �	 W��(=H8G (

fG��� T@ P(@�1��E m���=I �	 h@�1�71 �	 T�(@ 2(=Fb1 Q��=8@

	(@ .�	 9=78i �=8@(6 S=�`(6(8@ 	�=5HF� �=@ ��/=>1 K�� Ti ���

 fG���o�2(=Fb1 Q��=8@E m���=I �	 h@�1�71 �	 T�(@ )����� 

��70A �	 W��(H8G (9_b1 !��j� �=I�/# Q��	 .;�a=81 K��=7FG

 �8@(6 S�`(6(8@ 	�5HF�)������75A �	 W��(H8G (P(=@�1 a=8#

 fG��� T@���1�71 �	 T�(@ T=H]�1 �	 95+R B_� m���I �	 h@

 	(=@ 9+��� .�=^� �	 S=�`(6(8@ 	�=5HF� �%7=R� ;�a=81 K=��

 91 B��1 E Q�A��F8� �=8@(6 ��=8� 9��=#�(� BA�=.  � 9I�# /#�(�

 �	 �	���� 	�(1 2�>7#� � �R�) � 9���e �&�_� D�O �	 978i

 /I�@ DE 	("F. �^� .W�/=#� l+=R ; � BA�=. � 9��(=A Q�=A

 (=1 /=86(� BA�=. m==)(� DE ��	�/=L1 �=^� �	 Qa7_==)(7� 	�

 �=)� �/I ���a�a8# �*�	 K8>>L1)�����.(�	�=1 B��a=��

 91 2(Fb1 Q��8@E m���I �L� Q�A�8� �	 Q/86(� l+R /=#�(�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
01

 ]
 

                             7 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.4.5
https://jcpp.iut.ac.ir/article-1-1821-fa.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

�� 

T@ �=@ T=. �/=I�@ ;E W��	 a=8# � ��=@ qr) �7+8@ ��74� M86	

  � �7+=8@ T=i �=A �	�j7)� �UO /1E��. l�`(6(�a8� h"_1 	�t��

 �	 �(# �=)� �/I �7+8@ l+R �	�1 /86(� B��a�� ?��@ ,97��� .

9=1 K8b1 /] l� �� f.��� B��a�� ,M&�] w��7# {�)��@ /=#�(�

 /A	 B��a�� �� 9r8L1 m���I  � ;�A�8� �	�j7)� .T. 9r���I �	

 	(=O� 9A�=8� l+=R �	�=1 B��a�� � /I� Q��@ M1�(� 91�F�

 9=1 qr=) /=]�� �	 T=�(@ 	�/b� B��a�� ,/I�@ T7I�	 T=@ /=#�(�

 /==1�t#�8@ l==�`(6(8@ 	�==0HF� B��a==��)���o�.(==@T,��%==�

 91 qr) /]�� �	 T�(@ f.��� B��a�� �=H� 2�7_. T@ /#�(� Q�=A

 T��) ���  �/��F# lF.  �A �=@ � �/I M80+� ��	�  9A�8�  �/#�

 �H� /I�  � T��) 	�t�� 91 Q�8�(HO  �A Q�A /=_.)o��x.(

f.��� �	 � Q���	 T. 9��A �=\#  � /=#	(@ 	�=�  l�`(6(8@ 	�0HF

 /#	(@ Q���@ qr) �	 a8# T#�	 	�0HF� ;�a81)�o.(

�	�	 �#����� T�at� w��7# 2�/=O �	 �A�	(=O�  � 9.�=] 

9_b1 ��84@ �%7R� � f.��=� �H7g1 $(r) �	 T#�	 	�0HF� ��	

 	(@ 90+R B_� .91 ;�+# c8>L� K�� w��7# $(r) K8@ T. /A	

 =�(@ fG��� �H7g1 �	 90+=R B_=� m���=I �	 9=78i �=8@(6 T

2(=Fb1 Q��=8@E m���=I �=@ T4��>1 �	 9+��  � 9+��� M]��1

 9_b1 �%7R� 	��	 	(O� Q��	 .	�=0HF� ;�a=81 BA�=. Ti ���

  � 9=I�# 9+=��  T=H]�1 �	 90+=R B_=� m���=I �L� T#�	

 T=H]�1 K�� �	 95+R B_� T@ 978i �8@(6 ��8� �7+8@ �8)�4]

 %7R� 	�t�� ,�)� 	�=0HF� BA�. M�N	  � ��8� f486(@�71 �	 2

�)� m���I K�� �	 T#�	 .=@T	�(=1 2�=>7#� BA�=. �8^X=� ,��%=�

 BA�=.�@ �^�=1 M=1�(� T=HFO  � DE 	("F. �8^X� �L� �	����

 �=)� 90+R B_� m���I �L� 978i �8@(6 T#�	 	�0HF�)�:�

o� .(fA(88"O ,K8_i)��(�F� �	 978i �8@(6 T. 	�. ���a� 91

�)� {�4] DE 	("F. T@ B��� ���	 2(C.

2�/O 9)��@o91 ;�+# f.��=� ��F8� T. /A	���	 T=�(@ 

	�=0HF� K��7+=8@ 2(=Fb1 Q��=8@E m���=I �	 h@�1�71)��:x 

��70A �	 W��(H8. (�	 T=#�	 	�=0HF� �=@ ��/=>1 K�� T. T7I�	 ��

 f.���o�h@�1�71 �	 T�(@ )���� ��=70A �	 W��(=H8. (!��=j�

b19_�)� T7I�/# Q��	 .9=1 ;�+=# w��=7# K�� 9)��@ T=. /=A	

 T=#�	 	�0HF� ;�a81 �@ 9F8>741 �8^X� qr) /]�� �	 T�(@ 	�/b�

91 9=1 ug+=1 /=] l=� �� f.��� B��a�� � 	���� T=@ /=#�(�

 	(=I �t_1 T#�	 	�0HF� B��a�� .T=@ ,/=] ;E  � /=b@ �=1� M=86	

 9=1 BA�=. �=� �/#�1 �@�^ 	�0HF� ,�@�Z� B��a�� /=@�� .w��=7#

�	(F# /8�X� �� �1� K�� a8# �*�	 K8>>L1 /#�)�o���.(

	�0HF� �@ T#�	 	�5HF� f84>� M&�] T. ,�I�	�@ uR�I

 ;�+==# ,�==)� qr==) /==]�� �	 ��==8� l==�`(6(8@ ;�a==81 �/==_A	

 9=1 T#�	 T@ Qa7_)(7� 	�(1 u8<g� /=I�@ .�=H7g1 m���=I �	

 =H7g1 Q�A��F8� K8@ Q��1E �\#  � ,90+R B_��T=�(@ fG��=�

 9_b1 !��j� �j& K�� �\#  � 978i �8@(6 /=�	�� �/A�+1 Q��	 .

fG��=� � 2(=Fb1 Q��8@E m���I��K��7+=8@ h=@�1�71 �	 T=�(@ 

�I�	�@ uR�I)K8*#�81 �@��(%T=@ �A��F8� ���) T@ �"4# ��

 	�	 |�<7R� 	(R .�=I�	�@ uR�I K��7FG)�o(%fG��=� �	

�� �o��	 h@�1�71 �	 T�(@ T=H]�1 �	 95+=R B_=� m���=I

 T@ 9+��  /1E �)	 .m���=I �	 �=I�	�@ uR�=I B��a�� M86	

 K=�� �	 B=��� M<=� 2(C �	 �7+8@ DE 	(O� ,2(Fb1 Q��8@E

 2�=>7#� � �R�=) � 9���=e �=&�_� D�O ?��@ T. �)� ��F8�

 91 �	���� 	�(1	(I .B_=� ��=F8� �	 �=I�	�@ uR�=I BA�.

 9=1 9+��  � 9+��� M]��1 �	 90+R T=@ /=#�(� BA�=. M=86	

 �	 �/=I a7_)(7� 	�(1 	/t1 2�>7#� BA�. � �/__.a7_)(7� qr)

 T#�	 ;/I �� TH]�1 /I�@ a8# �A)����o.(�	�1 hFt� �@ ��%�

 W�/#� K8@ �	���� 	�(1 f8U4� ,l+R f=U1 a=8# ��8� �H7g1 Q�A

�)� .Q�7+=8@ Bg@ ,9+��� TH]�1 �	 95+R B_� ��F8� �	

 7_)(7� 	�(1  � T+�� ��& �/I /86(� Qa Q�7+8@ DE �� �/I �A

 /��F# K81X� ��8� Q��@ .�=I�	�@ uR�=I 9r���I K8_i �	 ��6

91 BA�. /@��)x�o�.(

��
$> ��
Q 

91 M. �	 ,B��1 E K�� w��7# T@ TO(� �@ T=G �=��� T=t87# ;�(�

 uR�=I ,9+=��  � �+=��� M=]��1 �	 95+=R B_=� 2�F��

 	�	 BA�G �� �I�	�@ .5HF� �=8@(6 l=�`(6(8@ 	�5HF� � T#�	 	�

 9<=g+1 /=] �=� qr=) /=]�� �	 T�(@ fG��� B��a�� �@ 978i

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
01

 ]
 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.4.5
https://jcpp.iut.ac.ir/article-1-1821-fa.html


��
0��1 �1�� � 2�3�!� �� �
�� #4��
 � �3%1 56
 �7�…

�� 

	�G �/8� B��a�� .,2(=Fb1 Q��=8@E ��=F8� �	 B��a=�� ;�a81 K��

 	(@ �7FG ,9+��  /I� TH]�1 �	 B_� 2�F�� m���I �	 � �7+8@ .

B_=� ��=F8� �	 T#�	 	�5HF� � S�`(6(8@ 	�5HF� BA�G ;�a81

 	 95+R �	 95+=R B_=� ��=F8�  � ��8� 9+��� /I� TH]�1 �

	(@ �7FG 9+��  /I� TH]�1 .91�=F� �	 T=#�	 	�=5HF� BA�=G

 T=G 	�	 ;�+# � 	(@ {(4L1 qr) /]�� �	 T�(@ fG��� $(r)

 9=1 {�4] DE 	("FG T@ !/I T@ 978i �8@(6 ��8� /=I�@ .B_=�

 �	 K86��=� ;�a=81 B��a�� ?��@ 9+��  /I� TH]�1 �	 95+R

��@M8���HG � T#�	 K83���� ;�a81 ,b/�	�� .�	 95+=R B_=�

 ;�a=81 BA�=G ?=��@ 9+��  /I� � 9+��� /I� TH]�1 �	 �A

M8���HG Q�A a �b/�	�� /8�(_����G ;�a81 B��a�� �.T=O(� �@

 �=)� W N ,DE 	(="FG m���=I T@ 978i �8@(6 ��8� �8)�4] T@

�=I � �8@(6 �H7g1 W�Z�� Q�� Q�7+8@ !�>8>L� DE [(=_71 m��

 	���� W�t#� �(+G �	 9��(A� .97���/1 M1�(�  � �	�j7)� �UO

 9=1 �=\# T=@ Q���=V ,95+R B_� �^� BA�G Q��@ T=. /=)�

B��1 E c8Z	 Q�A qr=) /=]�� �	 T=�(@ 	�/=b� �@ Tr@�� �	 Q��

 /�E MF� T@ �H7g1 W�Z�� Q��@ .,B��=1 E K=�� w��7# T@ TO(� �@

 fG��==���,h==@�1�71 �	 T==�(@ �	 9��==G DE 	(==O� !�(==& �	

 f=Z� 978i �8@(6 Q��@ ,T@�+1 9r8L1 m���IC.O.S.16 T8=&(� 

91		�� .=@TfG��=� �=@ 9=78i �=8@(6 �+=G ,��%=����	 T=�(@ 

�	 95+=R B_=� � DE 	(="FG 2�F7]� TG 9r���I �	 h@�1�71

 9=1 /=I�@ T7I�	 	(O� 9+��  � 9+��� /I� M]��1 T=@ /=#�(�

/1�t#�8@ D(Hr1 	�5HF�.

X��6� 2���  2�a$�� 

1. Abbaszadeh, B., A. Sharifi and M. Lebaschi. 2000. Effect of drought stress on proline, soluble carbohydrate, 
chlorophyll and relative water of Melissia officinalis. Journal of Iranian Medical and Aromatic Plants 23(4): 504-
503. (In Farsi). 

2. Aghamiri, S. A. 1994. Effect of sowing arrangement on physiological characters of pinto bean (Line: 11816). MSc. 
Thesis, College of Agriculture, Isfahan University of Technology. (In Farsi). 

3. Ahmadi, A. and D. R. Bayker. 2001. Stomatal and non stomatal factors of photosynthesis limitation in wheat under 
drought stress. Journal of Agricultural Science 35(1): 93-106. (In Farsi). 

4. Ahmadi, A., M. Baghestani Meybodi, S. K. Mousavi and M. Rastgu. 2008. Evaluation competition power of two 
bean varieties by experiment of weed interference critical period. Journal of Pajouhesh and Sazandegi 76: 63-76. 
(In Farsi). 

5. Arnon, D. I. 1940. Copper enzymes in isolated chloroplats polyphenol oxidase. Journal of Plant Physiology 45: 
100-114. 

6. Bajji, M., S. Luttus and J. M. Kinet. 2001. Water deficit effect on solute contribution to osmotic adjustment as a leaf 
ageing in three durum wheat (Triticum durum Desf.) cultivars performing differently in arid condition. Plant 
Science 160: 669-681. 

7. Balouchi, H. R., S. A. M. Modarres Sanavi, Y. Emam and M. Barzgar. 2009. Effect of water deficit, ultraviolet 
radiation and carbon dioxide enrichment on qualitative characters of durum wheat (Triticum turgidum L. var 
Durum Desf.). Journal of Agriculture and Natural Resources Science 12(4&5): 167-181. (In Farsi). 

8. Bashteni, A. 1997. Study of plant density effects on bean yield and yield components. MSc. Thesis, College of 
Agriculture, Ferdowsi University, Mashhad, 82 p. (In Farsi). 

9. Bates, I. S., R. P. Waldern and I. D. Teare. 1973. Rapid determination of free proline for water stress studies. Plant 
and Soil 39: 205-207. 

10. Bayat, A. A., A. Sephri, G. Ahmad and H. R. Dorri. 2010. Effect of water deficit stress on yield and yield 
components of pinto bean (Phaseolus vulgaris L.). Iranian Journal of Crop Science 12(1): 42-54. (In Farsi). 

11. Bradford, M. M. 1976. A rapid and sensitive method for the quantification of microgram quantities of protein 
utilizing the principle of protein dye-binding. Analytical Biochemistry 38: 248-252. 

12. Chung, J. H. and D. S. Goulden. 2003. Yield components of haricot bean (Phaseolus vulgaris L.) grown at different 
plant densities. Iranian Journal of Agricultural Science 30: 71-84. (In Farsi). 

13. FAO. 2008. FAO land and plant nutrition management service. Available online at: http://Faostat.fao.org/ Accessed 
10 April 2010. 

14. Faraji, H., S. Gholizadeh, H. Owliai and M. Azimi Gandomani. 2011. Effect of plant density on three pinto bean 
varieties in Yasouj weather conditions. Journal of Iranian Pulse Research 1: 43-50. (In Farsi). 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
01

 ]
 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.4.5
https://jcpp.iut.ac.ir/article-1-1821-fa.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

�o 

15. Gebeyehu, S. 2006. Physiological response to drought stress of common bean (Phaseolus vulgaris L.) genotypes 
differing in drought resistance. PhD Thesis, University of Giessen. Germany. 

16. Ghanbari, A. M. and A. Taheri Mazandarani. 2004. Effect of sowing date and plant density on yield of spotted bean. 
Journal of Seedling and Seed 19: 483- 496. (In Farsi). 

17. Ghasemi Golozani, K., S. Mohammadi, F. Rahimzadeh Khoei, and M. Moghadam, 1994. Quantitative relationships 
between plant density and chickpea seed yield in different sowing dates. (Cicer arietinum). Journal of Agricultural 
Science 7: 59-73. (In Farsi).  

18. Harriers, M. and P. White. 2007. Integrated weed management in Western Australians fight against herbicide 
resistant weed. 6th European Conference on Grain Legumes, Integrating Legume Biology for Sustainable 
Agriculture, 12-16 November, Lisbon Congress Center, Portugal. 

19. Ingram, J. and D. Barteles. 1996. The molecular basis of dehydration tolerance in plant. Annual Review of Plant 
Physiology and Molecular Biology 47: 377-403. 

20. James, R. F., R. C. Carl and J. B. Philip. 2001. Drought stress effect on branch and main stem seed yield and yield 
components of determinate soybean. Crop Science 41: 763-797. 

21. Jose, F., M. Cavalho and G. Basch. 2004. Response of sunflower (Helianthus annus L.) to sowing date and plant 
density under Mediterranean conditions. European Journal of Agronomy 21: 347-353. 

22. Khajouinejad, GH., A. Rezaei, and S. F. Mousavi. 1995. Effects of different irrigation regimes and plant density on 
yield and other characteristics of white bean line: 11805. Iranian Journal of Agricultural Sciences 25: 1-15.  
(In Farsi). 

23. Khan, M. A. and I. Aziz. 2001. Experimental assessment of salinity tolerance of Ceriops tagal seedling and saplings 
from the Indus delta, Pakistan. Aquatic Botany 70: 259-268. 

24. Khoshvaghti, H. 2006. Effect of water limitation on growth rate, grain filling and yield of three pinto bean cultivar. 
M.Sc. Thesis. Faculty of Agriculture. Tabriz University. (In Farsi). 

25. Majnoun Hosseini, N. 1997. Pulses in Iran. Nashre Jahad Publications, 235 p. (In Farsi). 
26. McDonald, G. K. 1992. Effect of nitrogen fertilizer on growth, grain yield and grain protein concentration of wheat. 

Crop Science 17: 791-793. 
27. Mehrpoyan, M., Gh. Noormohammadi, M. G. Mirhadi, H. Heydari Sharifabad and A. H. Shiranirad. 2011. Effect of 

some inoculation containing Rhizobium legominosarium bv. Phaseoli on nutrient element uptake in three cultivars 
of common bean. Iranian Journal of Pulse Research 1(2): 1-10. (In Farsi). 

28. Mohammadi, G., A. Javanshir, F. R. Khooie, S. A. Mohammadi, and S. Zehtab Salmasi, 2005. Critical period of 
weed interference in chickpea. Weed Research 45 (1): 57-63. 

29. Mousavi, S. K., A. Ahmadi and R. Ghorbani. 2010. Effect of sowing date and plant density on morphological traits 
and yield of pea (Cicer arientinum L.) and weed population in dry land conditions of Lorestan province. Iranian 
Journal of Crop Research 7: 241-256. (In Farsi). 

30. Movahhedi Dehnavi, M., and S. A. M. Modares Sanavy, 2005. Effect of Zn and Mn foliar application on yield and 
yield components of three winter safflower under drought stress in Isfahan. Journal of Agriculture and Natural 
Resource (special issue) 13(2): 1-11. (In Farsi). 

31. Nayyar, H. 2003 Accumulation of osmolitic and osmotic adjustment in water stressed wheat (Triticum aestivum)
and maize (Zea mays) as affected by calcium and antagonists. Environmental and Experimental Botany 50:  
253-264. 

32. Rosales-serna, R., J. Kohashi-Shibata, J. A. Acosta-Gallegos, G. Trejo-Lobez, J. Ortiz-Cereceres, and J. D. Kelly, 
2002. Yield and phonological adjustment in four drought stressed common bean cultivar. Annual Report of Bean 
Improvement Cooperative 45: 198-199. 

33. Saxena, M. C. 1992. Recent advanced in chickpea agronomy. Proc. The First International Workshop on Chickpea 
Improvement, pp. 89-96. 

34. Shabani, A., A. Kamgar Haghighi, Y. Emam and T. Honar. 2010. Effect of drought stress on physiological 
characteristics of Brassica napus. Journal of Water and Soil Science 42: 31-49. (In Farsi). 

35. Shojaei Abiverdi, F. 2011. Effect of foliar application of alga extraction on growth and yield of wheat under drought 
stress. M.Sc. Thesis of Agronomy, Yasouj University. (In Farsi). 

36. Singh, S. P. 1995. Selection for water stress tolerance in interracial in common bean. Crop Science 35: 118-124. 
37. Siosemardeh, A., A. Ahmadi, K. Pustini and H. Ebrahimzadeh. 2005. Stomatal and non stomatal factors of 

photosynthesis control and relationships with drought resistance in wheat varieties. Journal of Agricultural 
Science 35(1): 93-106. (In Farsi). 

38. Souza, G. M., J. M. Cardoso, and A. N. Goncalves. 2004. Proline content and protein patterns in Eucalyptus grandis 
shoot submitted in high and low temperature shocks. Brazilian Archives of Biology and Technology 47(3):  
355-362. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
01

 ]
 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.4.5
https://jcpp.iut.ac.ir/article-1-1821-fa.html


��
0��1 �1�� � 2�3�!� �� �
�� #4��
 � �3%1 56
 �7�…

�� 

39. Taheri Mazandarani, M. 1999. Final report of pinto bean evaluation and comparison in two current planting methods 
and stalk using. Agricultural Research Center of Markazi Province. (In Farsi). 

40. Taleie, A., K. Pustini and S. Dawazdeh Emami. 2000. Effects of plant density on physiological characteristics of 
some spotted bean (Phaseolus vulgaris L.) cultivars. Iranian Journal of Agricultural Science 3: 477-487.  
(In Farsi). 

41. Teran, H. and S. P. Singh. 2002. Comparison of sources and lines selected for drought resistance in common bean. 
Crop Science 42(1): 64-70. 

42. Zhu, J. K. 2002. Salt and drought stress signal transduction in plants. Annual Review of Plant Biology 53: 247-316. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.4
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
01

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.4.5
https://jcpp.iut.ac.ir/article-1-1821-fa.html
http://www.tcpdf.org

