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

��� 

0*�( "�1�01�2�( � 3�'0��4 5��( �!	1 ���6� 7�	
� 89�:� �	�� ���0� ;<=>�� 
�

?�*@	 �� �A@�	@ � ��	@ �	BC01 ���� D	EF �( �G0� H�(2�( 

I� ��	A*��� J(� 5�K� �,*

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

�5�L$ 

�( M24 <?�*@	 �� �A@�	@ � ��	@ �	BC01 N�+6� O���� �	P��5@�! .0�GRC � �5! �0@ � NS H�	� T�	� <���� 8!(�0� �� ����U� ��U! .�(

�5

� ��9
C 	�(0� <5!� 

V ���#� �E�� 8�8�( �5! ��	E*�( D	�V0� �� .� 3�'0��45�U�( �0��	U� 7U�	
� 89�: � �	�� 0W	J H��X1 ��

 0*�( "�1�01�2�(=<;>
�� NS H�(2�( 8#4�*E� <����0�GRC ��	@ �	BC01 �	P�( ���� 
0�1 �� )Navel (�?�*@	U �� �A@�	@ )Clementine (

 8�0Y �(0P ���0� ���� .�	� �� �(0LC I� �� ���	ZC "�	� [��� \0� 7'	P �� "���*�	� D��F I� H�	��S 	�
,-.- �,-.= ]	� 3� �� 

8�0Y �	K@( �0#4 �	*�0#! �� �P(� �C�	KC .!	1 ���6��IG	! 	�)8G�� 0� N�
4 � �	 ! (^	_ � �( ��	E*�( 	�,`'�0U*
NS 5UJ 	UC 

5! �	K@( a$.3�'0��45��( 
	��	 �C �	� �� 0� ��),``<,b` �;`` ���� 0*�' �� �0Y (�"�1�01�2�( 0*�(=<;>
�).<,;�;=�0UY ���� 

0*�' �� (�	�� I� ��.0#�)c��*� 0dP 	� �	BC01 /=���� 	� �A@�	@ � 0*� c��*� 0dP =/���� 0*� (;;0#�)c��*� 0dP 	� �	BC01 /e���� � 0*�

 c��*� 0dP 	� �A@�	@ =.���� 0*� (�,/�	�S )c��*� 0dP 	� �	BC01 f`���� c��*� 0dP 	� �A@�	@ � 0*� b`���� 0*� (5@5! ��	E*�(.���� 	U� 


��	@ �	BC01=b���� � ��� 	�*@	 �V �A@�	@ 
�?-b5�� ��� 5@5! 8!(�0� �!	1 ���6� ?�0GS �( .	��S g�	*@�I� ��	@ �	BC01 I� �(� �	�@ H

�!	1 ���6� ��� I�J0�);;� <0#� �c��*� 0dP 	� ��/e���� 0*� (�U!	1 ��U�6� ��( IU�J0� I� ?�*@	 �� �A@�	@ �).� <0U#� U�0UdP 	U� ��

c��*�=/0*� ���� (0*#��5@�(� �	�@ (� H
V(� ?.3�'0��4 5��( 0*�( "�1�01�2�( 	� I+�	B� ��=<;>C 
�R<NS �(2U�� H�(2U�( �� 
0*��� 0�h

� ���� �*E�0�GRC 0*�( "�1�01�2�( � 8!(� 
0�1 �� =<;>� ���� ��(5@( H�(2�( �� 0*��� 
�i��� 0h .89�: �� 3�'0��4 5��( 	�
,b` �;`` 

���� 0*�( "�1�01�2�( � 0*�' �� �0Y=<;>89�: �� 
�;=��� ��� 0*�' �� �0Y 	B��� T�	� 5�	! 	� I+�0*��� ?�� NS �(2�5@5! ��.

�j(� 
	� 
5��� :A@�	@< ��	@ �	BC01�0*�( "�1�01�2�( <3�'0��4 5��( <?�*@	 �� =<;>
�

I�5B� 

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

 �-'  0�12 3��45 !'5 �	�'/ �'* )6'	�%5 
� # 7'���8 9�':
; 

7'�
;�
&<�* !'=�< +
�>
 ���,; ?; @�A �5 .?; !'C	 $#�'�

 D����E�F�G H15 9�:
; ����I/; #!*&J2 +�%	��K!57'L�* )�.(H':


 $�/ !( �������G �,+�MN� #�M�� �'�O )'* # 7L 0;�	; �
;#

 $�/ 
� )G !�5#�%5 �M�� PQ2 �;� 0�-� �5�/ )* +��R�:; 9�:
;

 
� !"�
�� ���8
;�: $��L.�	; )* )2&
�* S&�5 07�/
 0�5? )G

�.?;��L S�"-�;� D+?
#�-G S7C-�;� D!��AT�* 9&�O ���/; # 7L
; !/�JL
�G U*�/ +&>-�;� V�
�
 )* 

*:D@�A
�C5 $&W65!C��#��CF; �6�:Rahemi@shirazu.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

7.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.17.1
https://iutjournals.iut.ac.ir/jstnar/article-1-780-fa.html


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

��� 


� �����'��G# $#�'� 9�:
;XY�Z'8 !	��&C'L 0�'5? ?; S�'5 �', 

!5 PQ2 D7L�* �:
; [&6\5 ]
�#? 9!57�&L )�(.

$�'%
�� # !"�
�'� ^;&'�; Z'�A: ?; @�'A �5 9�:
; ?; +�;7.


 H, _�A	�%
 S���/�� 
;?�* )* # �L;��* 0�5? !'5 # )'`�O D7�&'L

 0�''5? 
� ;
 0K �''��: D
;?�''* 
� @a&R''\5 �''	; ��''	? ^&''J


 b,�  �L;��*!57,� .;�F��<c
 @7'5 b	;Q'�; # �L;��* 
� 

0�5?)"� 
;� �<
� +#
 S&�5 +!50K )'`�O 0�5? @75 7�;&


 �'L;��* ZR'� 
� S&'�5 @�'E�
 ?; # S�;� b	;Q'�; 
;?�'* )* ;


 7	��� +��8&�2)�.(!��( ?;��<c
 �'�O )* DS&�5 �L;��* 
� 

]�6d eO�* D+��� # 07�/
 Zd;�5 ^#�L �'1�K ���* 07L �


 ;? +
���* Z5;&O )��d )* �A6�!5�&'L .�'  7'J  �	;�*�'J* 0�

 f�A

; 
� Zd;�5 �	; �* ) !
;���g
!57JL�* D!'5 e'O�* 7'�;&


 �'1�K 
� !87�/&� b,�  # @a&R\5 �	; +
�A�; ��O b	;Q�;

 ���8)�.(_a&�.5 b,�'G# S&'�5 [K b,�'G D�Q	
 D07L 9�� 

S&'�5 +;�* S7�O ZC-5 D��E�G �', 0�'5? ?; 7'.* )'G �'/; !	

�<
� +#
 �L;��*)"� 
;� +!57�&L .T;
� �'	� @�'AG�5 V�

 )'F&�;�8 )'>��� 
� S&'�5 !87�C-<# [K b,�G S7L �L;��*

07L )Granulation ( h�;7'*K 07L !Li�5 �	 �',)Juice sace (

 j�E
;!57��; .��'J"�F b	;Q'�;# !F&�/ S
;&	� �5�4` b	;Q�;

 h�;7*K 
� �,�/; S7L �
;Q8 S7L )F&�;�8 +)��.(?; S��E�/;

 S7JJG H�kJ
 �,7'L
 +'J��57�#
 ?; ��F�'A�2 # ��6'G; �', +

@�AG�5 S&�5 ��E�G b	;Q�; 
� U�&5!57L�* .0;
�'C�, # 
��?; 

)�(!L�� $&�\5 )G 7���G �
;Q8 Phenothiol)��6'G; !O&�

!O&JR5 (S?;7'�; b	;Q'�; e'O�* !C	l&F&	Q�� �Q	
 �<;#; 
�

 0&m
&� !"�
�� S&�5!5�&L.

)AJ2 h�F�A�2 7�/; �,� +�'�� 3��45 +;
 S&'�5 �'/& )'*

��<c
 !5�?;7�; )�X.(�L;��* ZR� b	;Q�; +;�* Z�F� ���, )*

 S��E�/; @�AG�5 )��2 ?; @a&R\5?; +
��6* 
�!5�&L )M�.(

��F�A�2 ��*
�G �', 
� +�'�� ��<;7'�; U'	&.
 )'* 
� ��
&'��F

 ''5 @
&''� n''	�8#o�''/; �p )��.(��<c''
 q''/&
 +�''�� 
� 

�(�'< )'* h�F�A�27�/; 
�'pK 0K �'�F�.� +#
 �', h'�F&*��5 +

h�
��	Q�K#!57L�* .
� h'�F�A�2 7�/; b%� )* )2&
�* �	;�*�J*

 ��5K !�� 7�F&
 �,)'* ;
 +��� )G ��<c'
 !'5 r4-'5 D7'�?;7�;

!''5 �&''L b,�''G ?; 7''L
 S7''JJG H�''kJ
 �''	; )''�&"m )''G

 # Z��#��GD��W
#��DNA +��8&�2 )�<�	 
� !57JG )M.(

� h�F�A�2 7�/; ��*
�G @�AG�5 S&�5 
D!�E/ b	;Q�; eO�* 

# S&�5 ��<c'
 �'/&� +�'�� 
� !'5 �&'L.�'* h'�F�A�2 7�'/;

)"� 
;� ��6� )* ��/�6d 0;Q�5 !�;&2 )�d�5 
� �/&� ++�',

 9Q���'8
; #�C�5 U	�(?; S7L ��>	; �', b,�'G ;
 !'5 7',� )�.(

Q	&	� 0;
�C�, #)��(# ?�AF7�� #0;
�'C�,)��([K b	;Q'�;

 ;
 S&�5 
� V'�
�
 )'* h'�F�A�2 7�/; �* !L�� $&�\5 )>��� 
� 

S��G �
;Q8 ��6JF;# # ���5�, $�%
�� 7�; .

b,#s� �,0�-� S7L 9�>�; +!50;Q�5 ) 7J,� [K b	;Q'�;

 �
;� !"�6'* �L;��* # ��*
�  ��* 0�5? )* S&�5 )��.(�	;�*�'J*

 S7JJG H�kJ
 ��*
�  V/�J5 0�5? ���.
 �,	;Q'�; �12 7L
 +b

+
#�` S&�5 [K!57L�* .!/
�* b,#s� �	;?; t7, �	;�*�J*

 S7'JJ  H�kJ
 ?; S��E�/; V/�J5 �k�T# 0�5? �', 7'L
 +�'12

 # S&''�5 �''�E�  D[K b	;Q''�;��<c''
# $#�''� $�''%
�� D+�''�� 
� 

�������G !"�
��!57L�*.

�(�� �^�� 	�

$�/ 
� b,#s� �	; �,+�M�M #�M�� u'�
�� ]
�'� � �L 
�

 L 
� 9�12 0��/�1)�;�g2 S�#7'\5 '��!	′��º��:�'L $&'( !#

′�Nº��F��''L v�''O!(# $#�''� ��"J''L;# $�''%
�� 0�''�<
� +#


 �������  !"�
����+#
 +7�&�� )F�/ 7L 9�>�; &��F )	��.

w&'�* x�'( VF�: 
� Z	
&�G�� @
&= )* b	�5?K �', Z'5�  +

7'	��8 ;�2; # !d;�( 
;�y
 )/ 
� !���R
 .\5 +;�'* !'L�� $&'�

 �k�T 
� z�F�A�2 7�/; �,+)�NND��ND�NN!��5 �'��F 
� 9�8(?; D

$��'.5 0K �'��F !'��5 z	 )  ��"�/ V�2#�� +
�>
 $&�\5�/M�

!��5 z'�F�A�2 7�'/; �'��F 
� 9�8 !'5 # D7'L�* +;�'*�D�Y+�
�

�k�T �,+)�D�XD��!��5 �'��F 
� 9�'8(��'/; Z'��#��#Q	; ?; D�D

�Y+�< )''2
� �''* {&''���7''=
� )� �''L �<�''/Amvac 

�y	�5K(0�'5? )'/ 
� D��'15 )q'/&�5 �'|: �'* $#�'� $�'%
��X�

!��5 �����  !"�
�� # ��5�q'/&�5 �'|: �* ��X!'��5 �'�5 (���'15 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

7.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.17.1
https://iutjournals.iut.ac.ir/jstnar/article-1-780-fa.html


0*�( "�1�01�2�( � 3�'0��4 5��( �!	1 ���6� 7�	
� 89�:� �	�� ���0�;<=>�� 
� ... 

��� 

)q/&�5 �|: �* $#�� $�%
��X�!��5 �����  !"�
�� # ��5��'|: �'* �

q/&�5 ��!��5 ��5 (#�X0�*K )�'|: �'* $#�'� $�%
�� q'/&�5 �N

!��5 �����  !"�
�� # ��5�q/&�5 �|: �* ��N!��5 ��5 (7L S��E�/; .

S&�5 �,$�%
�� +��!'L�� $&'�\5 �	�<K ?; 7.* ?#
 )�'|:

q/&�5 �N!��5 ��5(S&�5 #�,!"�
�'� +M��	�'<K ?; 7'.* ?#
 

!L�� $&�\5)q/&�5 �|: �N!��5 �'�5 (7�7'L �'L;��* .�', ?;

 
;�y
�N&�5 �7O }'� +l&'F&	Q�� S�"-	�5?K )* # 7L �L;��* S

7�7L Z%�J5 ?;��L S�"-�;� !��AT�* 9&�O b4* �L;��* ?; .}I'/

 !F�'��>	� +#?;�'
 h�G )* [K 7=
�# �/&� 7=
� DS&�5 0?# 

)� �L �<�/ Pand Industries�C	�5K (7'	��8 ���.
 .7'=
�

 )A'/�\5 S&�5 ZG 0?# )* �/&� 0?# �A6� U	�( ?; S&�5 �/&�

7	��8 .+��5&��#��yI'/; S�"�/� ?; S��E�/; �* �/&� ZG Z��#��G

 $75�N))'��<
�  �<�'/Bausch and Lomb }	&'/ (#� 
�

 ~&5 $&(X�� #XXM7	��8 ��;�: ��5&��� )M�.(

q'< z'	 ?; S��E�'/; �* S&�5 �|: # $&( ���.
 +;�* b' 

 D~
75�NS&�5 �7O _iA: ) +; '* D7��&* S7	��8 0?# )&'= @


q'/&�5 V�
�
 )* # S�;� 
;�: b  q< 
�J  
� +�&�O # !%�;

 S&�5 $&( # �|: �,S?;7�; 7'L +�'�8.[K �'�E�G ��'�.
 +;�'*

 �&/ �* 0&�/;���
 �#
 )* ZG )�	7�/; DS&�5�/Nt�.5 # $�5�� 

7	��8 ���.
 ��WF��� ZJ� .?; )'  !>J/
�-'� q'/&
 S&�5 !�E/

 �J/
�-� +#
 �', '* q'/&
 S7'L !'��.5 +�Y;&'L&1	 )�(#

0&65�, )��(S?;7'�; D�&'* S7L !d;�( D7'	��8 +�'�8 .0;Q'�5

 
�-� )* S&�5 bJ ;# ]�/; �* S&�5 !�E/)M
� #�'�� 9�8&'��  

@75��)���p (S?;7�; D!F&( 
&\5 +#
 S�
;# ���g
 # 7L +��8

!��5 )* S&�5 �F�d 7	��8 �L;���	 ��5.

7�/; z�*
&y/K)� ��5��	# (�E�/; �* 0&�/;���
 �#
 ?; S�

 S?;7�; ZJ�#7J	; 7L +��8)MX.(D�'�; �'��
 $&'�\5 )'�1
 ?; }�

 D�
;7���/; $&�\5 # S7JJ  ��A�
 $&�\5�N!��5 S&'�5 [K �'��F

 �* ;
�N!��5 DS��  f&�45 z	�E6���5 S7JJ  ��A�
 $&�\5 ���F

�u'�
 �'
 S�&'�� �'��
 ZJ�#7'J	; $&'�\5 �* ;
 0K ?; ���F !��5 

!

&= # �'�;�: !��R'5 �'�;���
 H>d D�&L �,�� u�
 H 

 �'	? $&'5�� ?; S��E�'/; �* S&�5 [K 
� �&2&5 � ��5��	# 0;Q�5

7L )A/�\5:

40100 ×= lumcorrect vo)g/mg(VitC  

F=!��5 !��5 $��.5 7�/; z�*
&y/; 9�8 ZJ�#7J	; ���F 


;Q'�; 9�'� q'/&
 D!F;&'�5 $�'/ #� 
� Z=�d @�Oi(;SAS 

7	��8 }��	
;# )	Q>
 ��"���5 #�,0&'5?K U'	�( ?; )�'=�d +

LSD $���d; �|/ 
� �%P= �*	7y	�%5 �"	;�'* # 7�7'L )6+

ZyL H/
 �,
;Q�; 9�� ?; Exel7L S��E�/; .

� g�	*@ T6� 

NS 5F�� 

�	��� VG�5 )	Q>
 ?; Z=�d $�/ #� �;� 0�-'� $#�� $�%
�� 
� 

)G h�F�A�2 7�/;�NN!��5 $#; )'�d�5 
� ���F 
� 9�8\5$&'�

!L�� �'k�T #�', 9#� )'�d�5 
� h'�F�A�2 7�'/; 3'��45 +

$���d; �|/ 
� 7,�L )* �A6� ;
 S&�5 [K 0;Q�5 !L�� $&�\5

�%P= 
&( )*!J.5 
;� 7'��;� b	;Q�; +)$#7'2 �(.!"�
�'�
� 

�����''��G !''L�� $&''�\5 $#; )''�d�5 
� 
� h''�F�A�2 7�''/; 

�''k�T �'',3''��45 +#!''L�� $&''�\5 9#� )''�d�5 
� 7�''/; 


� h�F�A�2 �k�T �,+��N#�NN �'��F 
� 9�8 !��5 #�D�Y

�k�T
� +���!��5 ���F 
� 9�8 !'L�� $&'�\5 $#; )'�d�5 
�

 @#�E
!J.5 
;�7��;� 0�-� 7,�L �* +)$#72�(.

7L
 S7JJG H�kJ
 �;&5 �k�T �* )6	�%5 
� !L�� $&�\5 0�5?


� H'15 $#�'� $�'%
�� S&�5 [K 0;Q�5 b	;Q�; �'
 !'5 7'L�*.;�'	?

 
���
 
� S&�5 [K 0;Q�5 b	;Q�; h�F�A�2 7�/;�NN !��5 
� 9�'8

���F S&'�5 [K 0;Q'�5 b	;Q�;�* �*;�* !L�� $&�\5 9#� )�d�5 
�

 
���
 
� ;h�F�A�2 7�/�NN !'��5 �'��F 
� 9�'8 $#; )'�d�5 
�

$&�\5 �&* !L��.h'�F�A�2 7�/; �* !L�� $&�\5 0�5? �	;�*�J*

 5 b%�ob	;Q�; 
� +�p 5 [K��
;� S& .$�'%
�� 
� )'G +
&( )*

$&'�\5 9#�# $#; Z'd;�5 �������G !"�
�� 
�# 9#� )�d�5 $#��

 7��;� 0�-� ;
 [K 0;Q�5 �	��-�* !L�� .0;
�C�, # Q	&	� )��(#

0;
�C�, # ?�AF7��)��(
 �	��-�*cb	;Q'�; 
� h�F�A�2 7�/; ��p

 6JF;# # ���5�, $�%
�� +;�* S&�5 [K 0;Q�5�
� �g
 9�"J, ��u�
 �

5 �'''/&�'''�
&�� 
� S&'''	'''* ;7 )7'''��
#K �'''/� .9Q���'''C5 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

7.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.17.1
https://iutjournals.iut.ac.ir/jstnar/article-1-780-fa.html


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

�NN 

��54,.0*�( "�1�01�2�( � a�'0��4 5��( l!	1 ���6� �	�� � 89�: 0h(;<=>�5! l!	1 ���6� ��	@ �	BC01 ���� NS 5F �� �(2��0� 
� 

��( I�J0���)���� 0dP/=mm ( ��� I�J0�)���� 0dP/emm ( ��� I�J0� �)P���� 0df`mm (�	� 7�0� I�2KC�� m	�,-.- �,-.= 

0�5? !L�� $&�\5 +�,)S&�5 �|: )mm(( 

���
 

)!��5 ���F 
� 9�8(
$#; )�d�5 

)X�(

9#� )�d�5 

)X�(

9&/ )�d�5 

)�N(

7,�L cdN/�XcdN/�XcdN/�X

h�F�A�27�/;�NN abc�/�NabN/��cd N/�X

h�F�A�2 7�/;��N abc�/��a�/�Mcd N/�X

h�F�A�27�/;�NN abN/��aN/��bcd�/��

2,4-D �dN/��cd�/�XcdN/�X

2,4-D �Xcd�/�Xcd�/��cdN/�X

2,4-D ��abc�/��bcdM/��bcdM/��

�/�LSD= 


� ��"���5 D0&�/ �, !1*�-5 t#�d +;
;� )G !	�,D7J�6, $���d; �|/ 
��%0&5?KLSD!J.5 @#�E
 7�
;7� H, �* +
;�.

��54;.0*�( "�1�01�2�( � a�'0��4 5��( l!	1 ���6� �	�� � 89�: 0h( ;<=>�5! l!	1 ���6� ?�*@	 �V lA@�	@ ���� NS 5F �� �(2��0� 
�

 ��( I�J0���)���� 0dP=/mm(��� I�J0�)���� 0dP =.mm(�� I�J0���)���� 0dP b`mm(���	� 7�0� I�2KC m	�,-.- �,-.= 

0�5? !L�� $&�\5 +�,)S&�5 �|: )mm((

���
 

)!��5 ���F 
� 9�8(
$#; )�d�5 

)�X(

9#� )�d�5 

)��(

9&/ )�d�5 

)�N(

7,�L d�/M�d�/M�d�/M�

h�F�A�27�/;�NN ab�/��bcdN/��bcd�/M�

h�F�A�2 7�/;��N abM/��abN/��bcdN/�N

h�F�A�27�/;�NN aN/��a�/��bcdN/��

2,4-D �cdN/M�bcd�/M�bcd�/M�

2,4-D �XbcdX/�Nbcd�/�Nd�/M�

2,4-D ��ab�/��bcd�/M�bcd�/M�

�/MLSD= 


� ��"���5 D0&�/ �, !1*�-5 t#�d +;
;� )G !	�,D7J�6, $���d; �|/ 
��%0&5?KLSD!J.5 @#�E
 7�
;7� H, �* +
;�.

$&'�\5 )'>��� 
� [K b	;Q�; )�2&
 
� !%�:� 7�'/; �'* !'L��

 �/; S7-� 0��* h�F�A�2 .�*
� h'�F�A�2 7�'/; b'%� )'* )'2&


��<c
 +�'�"*K # +7'�#K f�A

; �&A1* VA/ �/&� !*;��L D+��� 

7,�L )* �A6� �
 !�a&(!5)'* ;
 [K b,�'G )'>��� 
� D�&'L

��<c
 !5�?;7�; .b	;Q'�; )'>��� 
� [K b	;Q'�; _a���d; !��( ?;

# S&''�5 !�E''/ +�''�"*K !	;
�''G!''5 7''L�* )��D��DMN#M�.(

�D�Yh�;7*K 7L
 h	�\
 �* +� �,)>��� 
� S?;7�; b	;Q�; eO�* 

�1�K [K 0;Q�5 b	;Q�;!5�&L )��#M�.(

8��1 "���0�� 

Q>
 +
�5K )	�	��� $�/ #� S?;7�; Z��#��G 0;Q�5 +��8 �;� 0�-�

 $#�� $�%
�� 
� )G�k�T 9��
 �,Z'd;�5 
� h'�F�A�2 7�'/; +

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

7.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.17.1
https://iutjournals.iut.ac.ir/jstnar/article-1-780-fa.html


0*�( "�1�01�2�( � 3�'0��4 5��( �!	1 ���6� 7�	
� 89�:� �	�� ���0�;<=>�� 
� ... 

�N� 

c

ab
a

a

c bc
bc

c

ab
ab

ab

bc bc bc

c

abc bc

bc c c
bc

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

:899ه6  100 150 200 8 16 24

ABC@? اول

ABC@? دوم

FG ?@ABCم

d

abc
ab

ab

d d d
d

ab
ab

a

d d
cd

d

bcd
abc abc

cd
d d

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

:8ه6 100 150 200 8 16 24

ABC@? اول

ABC@? دوم

FG ?@ABCم

"L!,.0*�( "�1�01�2�( � a�'0��4 5��( �!	1 ���6� �	�� � 89�: 0h( =<;>��	@ �	BC01 ���� "���0�� �(2�� 0� 
�)&'( (��A@�	@

?�*@	 �V )N(��( I�J0� �� �5! �!	1 ���6�)0dP ��	@ ���� /=mm�?�*@	 �� ����0dP =/mm(��� I�J0� <)0dP ��	@ ���� /emm 

�0dP ?�*@	 �� ���� =.mm ( ��� I�J0� �)0dP ��	@ ���� f`mm�0dP ?�*@	 �� ���� b`mm (7�0� I�2KC ���	� 
	�,-.-�,-.=.

?�A@	�� ��*� 0� �� I� ��	�5
*+� [0*�� n�0J 
(�(� �	 *J( od� �� b%P=����S LSD�
�� nq*G( 5@�(5@ 
�(�.

!L�� $&�\5 9#� # $#;;
 �/&� Z��#��G 0;Q�5 )* �A6� 7,�'L 

�|/ 
�$���d; �%P= 7��;� b	;Q�; )ZCL�Y3F; .(
�!"�
��

�������G h�F�A�2 7�/; �k�T 
� �,+��N #�NN 
� 9�'8 !��5 

5 
� �''��F9#� # $#; )''�d�#�''k�T�NN!''��5 
� �''��F 
� 9�''8

 9#� )�d�5 �|/ 
� !L�� $&�\5 $�'��d; �%P= b	;Q'�; VA'/

 7�7L S&�5 �/&� Z��#��G 0;Q�5 )ZCL�Y[.(0;
�'C�, # #Q'�

)MN(eO�* u�
 ��g
 ?; ZA: h�F�A�2 7�/; )G 7��;� 0�-� ��<c'
 

�/�A��/ !"�
�� +��8 u�
 
�)Sunburst(!5�&L .�7�/; b%

 
� h�F�A�2��<c
 S&�5 +��8 u�
 �', ���5�', $�'%
�� +)��(

@
&� n	�8#)��(�'/; S7'L �
;Q'8 Q��.h'�F�A�2 7�'/;

 # Z��#��G )	Q>
 )* ;
 7��&J

�G ��>
��<c
 !'5 �?;7'�; )�N#

�N .(* �	��� )* )2&
�* )DS75K �/��D�Y+�c'
 ��p !'J.5 
;� +

�'� $�%
�� 
� Z��#��G 0;Q�5 �* �'L;7� �����'��G !"�
�'� # $# 

)ZCL �Y# 3F; [.(0;
�C�, # !J�
; $; �
;Q8 �* �	��� �	;

)�X(
��* )|*;
��<c
 $�'%
�� S&�5 +��8 u�
 �', # ���5�', +

�* !L�� $&�\5 �p; 
� ��6JF;#�D�Y�
;� �%*�|5 D+�.

024/0LSD=

012/0LSD=

&'(

N

يل
روف

كل
)

m
gg

-1
(

يل
روف

كل
)

m
gg

-1
(

جيبرليكاسيد
)يترگرم درلميلي(

دي-4،2ايزوپروپيل استر
)گرم درليترميلي(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

7.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.17.1
https://iutjournals.iut.ac.ir/jstnar/article-1-780-fa.html


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

�N� 

��54-.0*�( "�1�01�2�( � a�'0��4 5��( l!	1 ���6� �	�� � 89�: 0h( ;<=>0� 
� "L! 0��rC �(2��)���� �*E� 0*�(

��( I�J0��� �5! l!	1 ���6� ��	@ �	BC01 ����)���� 0dP /=mm(��� I�J0�)���� 0dP /emm(���� I�J0� 

)���� 0dPf`mm(�	� 7�0� I�2KC�� m	�,-.- �,-.=.

0�5? !L�� $&�\5 +�,)S&�5 �|: )mm((  
���



)!��5 ���F 
� 9�8(
$#; )�d�5 

)X�(

9#� )�d�5 

)X�(

9&/ )�d�5 

)�N(

7,�L abcMM/�abcMM/�abcMM/�

7�/; h�F�A�2�NN cde�/�b-e�M/�a-d��/�

h�F�A�2 7�/; ��N de�X/�b-e��/�a-d��/�

7�/; h�F�A�2�NN e�N/�de��/�b-e�M/�

2,4-D �a-dM/�abcM�/�abMX/�

2,4-D �Xa-d��/�abcM�/�a�N/�

2,4-D ��cde��/�bcd��/�a��/�

��/NLSD= 


� ��"���5 D0&�/ �, D7J�6, !1*�-5 t#�d +;
;� )G !	�, $���d; �|/ 
��%0&5?KLSD!J.5 @#�E
 7�
;7� H, �* +
;�.

C0��r ���� "L! )�*E�(

�	�''���;� 0�-''�7''�)''G D$#�''� $�''%
�� 
� h''�F�A�2 7�''/; 
�

�k�T �,+��N #�NN !��5 $&�\5 $#; )�d�5 
� ���F 
� 9�8 !L��

 #�NN !��5 �|'/ 
� !'L�� $&'�\5 9#� )'�d�5 
� �'��F 
� 9�8

$���d; �%P= ;
 S&�5 �/&� !�E/ !'J.5 
&'( )* 
;� )'* �A6'� +

�;� b	;Q�; 7,�L .'
 �	�'�� !/
�* �*c��p �D�Y�'/&� !�E'/�* +�

S&�5 �,D$#�� $�%
�� +'
 7'L
 S7JJG H�kJ
 �	; )G 7L r4-5c��p

!J.5 
;� �
;7'� S&'�5 �'/&� !�E'/ �'* +)$#7'2 M.(!"�
�'�
�

 �k�T !5��
 �������G �,h'�F�A�2 7�/; +9#� # $#; )'�d�5 
� #

9&/ !'L�� $&�\5 D;
 S&'�5 �'/&� !�E'/ .5 
&'( )'* !'J 
;� +

7��;� b	;Q�; .$#; )'�d�5 
� S&'�5 �'/&� !�E'/ 0;Q'�5 �	��-�*

7''L S7,�-''5.)''G !F�''d 
��D�Y�''k�T 
� +� �'',+�X#��

!��5 $#; )�d�5 
� �1J
 ���F 
� 9�8 !'L�� $&'�\5 b	;Q'�; e'O�* 

!J.5 
;� !�E/ �/&� �|/ 
� S&�5 $���d; �%P= 7'L 7�)$#7'2 

�(.0;
�C�, # !J�
; $; �	��� )�X('
 !/
�* �
&5 
�c��p�D�Y+�


 ;
 b,#s� �	; ?; )�=�d �	��� $#�� $�%
�� !�E/ �*c7�	!57	��� .

?; D?;��'/; Z'��5 ��'�C� H	Q'�K ��F�.� ?; �.���5 �* h�F�A�2 7�/;

 +��8&�2 !F&�/ S
;&	� 
� $&�\5 �� ���C� b,�G!5�'	; ?; 7'JG

 b	;Q�; ;
 ���* # $&�/ 9�C\�/; U	�(!57,� )M�.(

���� ��(5@( 

�k�T
� h�F�A�2 7�/; $#�� $�%
�� 
� �,)'�d�5
� 3'��45 +

;
 S&�5 �|: !L�� $&�\5 $#;!J.5 
&( )* 
;� �'5; �;� b	;Q�; +

�k�T 
� �1J
 S&�5 $&(�NN !��5 h'�F�A�2 7�'/; ���F 
� 9�8

 @#�E
 7,�L )* �A6� !'J.5 
;� �;� 0�-'� +)ZC'L�Y3'F; .(

�k�T �,+�X#��!'��5 �'��F 
� 9�'8�D�Y$#; )'�d�5 
� +�

 b	;Q�; eO�* !L�� $&�\5!J.5 
;� 7,�'L )'* �A6� S&�5 �|: 

7�7L )ZCL�Y[.(
�h'�F�A�2 7�'/; �������G !"�
���NN 

���F 
� 9�8 !��5 # $#; )'�d�5 
� �D�Y+���!'��5 
� 9�'8

���F b	;Q�; eO�* 9#� # $#; )�d�5 
�!J.5 
;� 7�7L S&�5 $&( 

)ZCLMY3F; .(

U	�( ?; h�F�A�2 7�/;��<c
 )'>��� 
�# S&�5 07�/
 0�5? 

0;&2 +;�'* +��-'�* �'=�� !C	l&F&	Q�� �k� ?; S&�5 07��5 �


 H,;�� S&�5 S?;7�; # [K b	;Q�; # 7L
!57	��� .* �	��� )�/�

 �
;� �%*�|5 0;�"-,#s� �	�/ �	��� �* b,#s� �	; 
� S75K)XD

�D�ND��D��D�MD��D�M#��.(�
;Q'8 0;
�'C�, # ;7��FK

 )G 7���G �D�Y!5 ;�� $�%
�� S&�5 S?;7�; b	;Q�; eO�* +� ���8 

)�.(H,!'�d;
 # ]7%5 ��Jm)�()'G 7'��;� 0�-'��D�Y+�

b	;Q'�; ;
 9�'12 !�\5 !"�
�� �|: # $&( !'5 7',� .��*
�'G 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

7.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.17.1
https://iutjournals.iut.ac.ir/jstnar/article-1-780-fa.html


0*�( "�1�01�2�( � 3�'0��4 5��( �!	1 ���6� 7�	
� 89�:� �	�� ���0�;<=>�� 
� ... 

�NM 

��54=.1�01�2�( �a�'0��4 5��( l!	1 ���6� �	�� � 89�: 0h( 0*�( "�;<=>"L! 0��rC �(2�� 0� 
�)���� �*E� 0*� (���6� ?�*@	 �� �A@�	@ ����

 ��( I�J0��� �5! l!	1)���� 0dP/=mm ( ��� I�J0�)���� 0dP=.mm ( ��� I�J0� �)���� 0dP b`mm (�	� 7�0� I�2KC �� m	�,-.- �,-.=.

0�5? !L�� $&�\5 +�,)�|:S&�5 )mm(( 

���
 

)!��5 ���F 
� 9�8(
$#; )�d�5 

)�X(

9#� )�d�5 

)��(

9&/ )�d�5 

)�N(

7,�L a�N/Ma�N/Ma�N/M

h�F�A�2 7�/;�NN ef�N/�c-f�/�b-e��/�

h�F�A�2 7�/;��N f�N/�ef��/�defM�/�

h�F�A�2 7�/;�NN fNN/�ef�N/�defM�/�

2,4-D �abc��/�ab�N/�ab�N/�

2,4-D �Xb-eXN/�abc��/�ab�N/�

2,4-D ��b-e��/�a-d�/�ab�N/�

��/NLSD= 


� ��"���5 D0&�/ �, D7J�6, !1*�-5 t#�d +;
;� )G !	�, $���d; �|/ 
��%0&5?KLSD!J.5 @#�E
 7�
;7� H, �* +
;�.

b

ab

a a

ab
ab

ab

b

b

b
b

b

abab

b b bbbb

ab

73

74

75

76

77

78

79

80

81

:8ه6 100 150 200 8 16 24

(m
m

ل(
��


	� اول��


		� دوم��


� �		�م��


abc

a
a

aaa

c

abc ab

c

bcbc
bcbc

c c c
c

c

bcbc

69

70

71

72

73

74

75

76

77

:8ه6 100 150 200 8 16 24

(m
m

)�
	
 
� اول��



� دوم��


� ��م��
b

"L! ;.( � a�'0��4 5��( �!	1 ���6� �	�� � 89�: 0h( 0*�( "�1�01�2�=<;>��� 0� 
� )&'( (���� 0dP �)N(�!	1 ���6� ��	@ �	BC01

 ��( I�J0� �� �5!)���� 0dP /=mm(��� I�J0� <)���� 0dP /emm ( ��� I�J0� �)���� 0dP f`mm (�	� 7�0� I�2KC�� 
	� ,-.- �

,-.= .?�A@	�� 5
*+� [0*�� n�0J 
(�(� ��*� 0� �� I� ��	� od� ���	 *J( b%P=����S LSD�
�� nq*G( 5@�(5@ 
�(�.

اسيدجيبرليك
)گرم درليترميلي(

دي-2،4ايزوپروپيل استر
)گرم درليتر ميلي(

2LSD=

25/2LSD=

ب

الف

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

7.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.17.1
https://iutjournals.iut.ac.ir/jstnar/article-1-780-fa.html


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

�N� 

c

a
abab

bcbc
bc

c
c c

ab

bc
bc bc

c
c c c c c

bc

50

51

52

53

54

55

56

57

:8ه6 100 150 200 8 16 24

(m
m

ل(
��


� اول��


� دوم��


� ��م��


a

ab ab ab

bc
bc

bc

ab
abc abc

bc bcbc bcbc

bc
bc

c
bc

c

bc

53

54

55

56

57

58

59

60

:8ه6 100 150 200 8 16 24

(m
m

)�
	



� اول��


� دوم��


� ��م��


"L! -.0*�( "�1�01�2�( � a�'0��4 5��( �!	1 ���6� �	�� � 89�: 0h( =<;>��� 0� 
� )&'( (�0dP )N(���6� ?�*@	 �� �A@�	@ ����

 ��( I�J0� �� �5! �!	1)���� 0dP /=mm(��� I�J0� <)���� 0dP /=mm (I�J0� ���� )���� 0dP /=mm (���	� 7�0� I�2KC 
	�

,-.- �,-.= .?�A@	�� 5
*+� [0*�� n�0J 
(�(� ��*� 0� �� I� ��	� �	 *J( od� �� b%P= ����S LSD�
�� nq*G( 5@�(5@ 
�(�.

Z''	&( Z''	;#; 
� ��6''G; $&�''/ 07''L �'',''* !F&�''/ ).''/&
 D)

h�;7*K 
� {&R< �,h	�\
 ;
 '1�K �'���� # S��G +;�'* ;
 �

b	;Q�; [K ��>
!57,� .�	�/ S&�5 �	;�*�J* 7L
 �
!5# 7'JG

 b	;Q�; S&�5 S?;7�;!57*�	 )�D��D��#��.(

8��1 5F�� 


� @#�E
 $#�� $�%
��
� $�/ #� �	��� !/
�* !'J.5 
;� ��'* +

3��45 +�,
���
 �D�Y# +� 7,�L �* )6	�%5 
� h�F�A�2 7�/;

$���d; �|/ 
� �%P= �-57-� S7, )�/; S7-� )�;
; �	���.(


� �k�T �������G !"�
�� �,+��N #�NN !��5 �'��F 
� 9�8 

b,�G eO�* !L�� $&�\5 9#� # $#; )�d�5 
� !'J.5 
;� 7'=
� 

$���d; �|/ 
� 7,�L )* �A6� S&�5 �/&� �%P= 7L.h	 ��,

 +�,
���
 ?; �D�Y@#�E
 +�!J.5 
;� 0�-'� 7,�'L )'* �A6'� +

7��;7� )$#72 �.(!'L�� $&�\5 0�5? H, # S&�5 ^&� H, �	;�*�J*

 H15!5� S&'�5 �'/&� 7'=
� # 7,�'L ��'* !
#�E
 ;�	? 7L�* 


7-� S7	� !L�� $&�\5 9&/ )�d�5 .0;
�'C�, # #Q�)MN(0�-'� 

اسيدجيبرليك
)ميلي گرم درليتر(

دي-2،4ايزوپروپيل استر
)ميلي گرم درليتر(

2LSD=

ب

5/2LSD=

الف

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

7.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.17.1
https://iutjournals.iut.ac.ir/jstnar/article-1-780-fa.html


0*�( "�1�01�2�( � 3�'0��4 5��( �!	1 ���6� 7�	
� 89�:� �	�� ���0�;<=>�� 
� ... 

�N� 

��54b.0*�( "�1�01�2�( � a�'0��4 5��( l!	1 ���6� �	�� � 89�: 0h( =<;>0� 
� 8��1 5F�� �(2�� 

��( I�J0��� �5! l!	1 ���6� ?�*@	 �V lA@�	@ ����)���� 0dP /=mm(��� I�J0�)���� 0dP /emm(���� I�J0� 

)���� 0dP f`mm(�	� 7�0� I�2KC m	�,-.- �,-.=.

0�5? !L�� $&�\5 +�,)S&�5 �|: )mm(( 

���
 

)!��5 ���F 
� 9�8(
$#; )�d�5 

)�X(

9#� )�d�5 

)��(

9&/ )�d�5 

)�N(

7,�L a�/M�a�/M�a�/M�

7�/; h�F�A�2�NN abcdMM abM� abM� 

h�F�A�2 7�/; ��N d�/M�cd�/M�abM/M�

7�/; h�F�A�2�NN dX/M�bcdX/M�abcd�/MM

2,4-D �abM� abcdMM ab�/M�

2,4-D �Xab�/M�abM� abc�/MM

2,4-D ��a�/M�abc�/MMab�/M�

M/�LSD= 

��"���5 D0&�/ �,
� D7J�6, !1*�-5 t#�d +;
;� )G !	�, $���d; �|/ 
��%0&5?KLSD!J.5 @#�E
 7�
;7� H, �* +
;�.

7=
� Du�
 ���g
 ?; ZA: h�F�A�2 7�/; �* !L�� $&�\5 )G 7��;�

 !"�
�� �/&�Sunburst ;
�;� b,�G .'* �	��� )
� S7'5K �'/�

 � �	; �
;� �'%*�|5 0;�"-',#s� �'"	� @�%�%\
 �* b,#s )��#

MM .( 7JG ;
 �/&� 7L
 h�F�A�27�/;!5Z'�F� ��'�, )* # 7	���

 )* ;
 �/&� !E� )G �/;��<c
 !'5 �?;7'�; )�X.(�D�Y'
 +�c��p

 S&�5 �/&� 7=
� �* !R4-5 �,# �����'��G !"�
�'� +$�'%
��

 �L;7� $#�� .
 �* !JA5 Q�� !L
;Q8c�	; ��p 7'=
��* S7JJG H�kJ
 

�/; S7-� S7,�-5 @�AG�5 �/&�.

��	
� ���� ��	E*�( 

�.] D!�&<.�M��.5 )	�g
 $&=;@�AG� .5o��<# [K @�%�%\
 )6/D0;
7�?�5 +?
#�-G @�%�%\
 QG�5 .

�.
 D!J	#Q: !d&��.�M�� .0;�	; 
� @�AG�5 �
#�� .0i�8 S�"-�;� @;
�-��;.

M.!
&,a 9 D.9 D.
 # ^
;?.0�	7�d;.�M��.0&5
&, +l&F&	Q�� # !��L&�* �,!,��8 +.71-5 !/#��� S�"-�;� @;
�-��;.

�.]7%5 9 D.#9.!�d;
.�M�� .��/; Z��#��#Q	; +�,�p;�D�Y# S?;7'�; �'* 7�'/; h��'/; ��F�'�%� # 7�'/; h��/; !6G&J�#��G +�

!�\5 !"�
�� �L;��* ?; ZA: �Q	
 ?; +��8&�2 .?
#�-G 9&�O )�>5 0;�	; +M�)�: (���Y���.

5. Agusti, M., A. Martinez-Fuentes and C. Mesejo. 2002. Citrus fruit quality, physiological basis and techniques of 
improvement. Agrociencia. 6:1-16. 

6. Agusti, M., V. Almela and M. Aznar. 1994. ‘Satsuma’ mandarin fruit size increased by 2,4-D . HortScines 29:279-281. 
7. Almeida, I. M., J. Domingos and E. O. Ono. 2004. Application of plant growth regulators at pre-harvest for fruit 

development of ‘Pera’ oranges. Braz. Arch. Biol. Technol. 47: 886-902. 
8. Aznar, M., V. Almela, M. Juan and M. El-Otmani. 1995. Effect of the synthetic auxin phenothiol on fruit 

development of ‘Fortune’ mandarin.  HortScines 70:617-621. 
9. Ben-Yehoshua, S., I. Kobiler and B. Shapiro. 1979. Some physiological effects of delaying deterioration of citrus 

fruit by individual seal-packaging in high density polyethylene film.  J. Amer. Soc. Hort. Sci. 104:868-873 
10. Berhow, A. M. 2000. Effect of early plant growth regulator treatments on flavonoid levels in grapefruit. Plant 

Growth Reg. 30:235-232. 
11. Berhow, A. M. and C. E. Vandercook. 1992. The reduction of naringin content of grapefruit by applications of 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

7.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.17.1
https://iutjournals.iut.ac.ir/jstnar/article-1-780-fa.html


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

�NX 

gibberellic acid. Plant Growth Reg. 11:75-80. 
12. Chao, C. T. and J. L. Carol.  2000. Application of plant growth regulators and fertilizers to increase fruit set, fruit 

size, and yield of ‘Clementine’ mandarin. Bot. Plant Sci. 14:216-221. 
13. Chao, C. T. and J. L. Carol. 2004. Improving the efficacy of GA3 to increase fruit set and yield of ‘Clementine’ 

mandarins in California. Bot. Plant Sci. 10:143-150. 
14. Davies, F. S., C. A. Campbell and G. Zalman. 1997. Gibberellic acid sprays for improving fruit peel quality and 

increasing juice yield of processing oranges. Proc. Fla. State Hort. Soc. 110:16-21. 
15. Davies, F. S., C. A. Campbell, G. Zalman and M. W. Fidelibus. 1999. Gibberellic acid application timing effects on 

peel quality and juice yield of ‘Hamtin’ oranges. Proc. Fla. State Hort. Soc. 112:22-24. 
16. El-Otmani, M., A. A. Barek and C. W. Coggins. 1990. Gibberellic acid and 2,4-D prolong on tree storage of citurs 

in Morocco. Sci. Hort. 44:241-249. 
17. El-Otmani, M., M. Agusti, M. Aznar and V. Almela. 1993. Improving the size of ‘fortune’ mandarin fruits by the 

auxin 2,4-DP. Scientia Hort. 55:283-290. 
18. Fidelibus, M. W., F. S. Davies and C. A. Campbell. 2002. Gibberellic acid application timing effects fruit quality of 

processing oranges. HortScience 37:353-357. 
19. Garcia-Luis, A., M. Agusti, V. Almela and J. L. Guardiola. 1985. Effect of gibberellic acid on ripening and peel 

puffing in ‘Satsuma’ mandarin. Scientia Hort. 27:75-86. 
20. Garcia-Luis, A., A. Herrero-Villen and J. L. Guardiola. 1992. Effect of application of gibberellic acid on late 

growth, maturation and pigmentation of the ‘Clementine’ mandarin. Scientia. Hort. 49:71-82. 
21. Gravina, A., H. Arbiza and F. Ronea. 1997. Synthetic auxins evaluation on fruit size and yield in ‘Ellendale’ tangor. 

Acta Hort. 463:413-418. 
22. Guardiola, J. L. 1996. Synthetic auxins and citrus fruit size, strategies of use and mechanism of action. Proc. Int. 

Soc. Citriculture 2:953-960.  
23. Guardiola, J. L., M. L. Barres and A. Garcia-Luis. 1993. Effects of exogenous growth regulators on fruit 

development in citrus Unshiu. Ann. Bot. 71:169-176. 
24. Hawang, Y.S., D.J. Huber and L.G. Albrigo. 1990. Comparison of cell wall components in normal and disordered 

juice vesicles of grapefruit. J. Amer. Soc. Hort. Sci. 281-288. 
25. Hamson, A. R. 1952.Measuring firmness of tomatoes in breeding programs. Proc. Amer. Soc. Hort. Sci. 60:425-433. 
26. Kawase, K. and K. Suzuki. 1981. Use of growth regulator to control rind puffing of ‘Satsuma’ mandarin fruit. Pro. 

Int.  Soc. Citriculture 1:237-239. 
27. Koch, N., K. Theron and E. Rabe. 1996. Fruit size prediction in ‘Clementine’ and ‘Satsuma’ mandarin and 

improvement of ‘Clementine’ mandarine fruit size by 2,4-DP. Proc. Int. Soc. Citriculture 2:737-744. 
28. Kokkalos, T. I. 1981. Effect of 2,4-dichlorophenoxy acetic acid and gibberellic acid on grapefruit. Hort. Res. 21:1-9. 
29. McDonald, R. E., P. D. Greany, P. E. Shaw and T. G. McCllum. 1997. Preharvest application of gibberellic acid 

delay senescence of Florida grapefruit. J. Hort. Sci. 72:461-468. 
30. Pozo, L.W., J.K. Kender and A. Grant. 2000. Effects of gibberellic acid on ripening and rind puffing in ‘Sunburst’ 

mandarin. Proc. Fla. State Hort. Soc. 113:102-105. 
31. Ritenour, M., M. Burton and T. Mccollum. 2005. Effect of pre or postharvest gibberellic acid application on storage 

quality of Florida ‘Ruby’ red grapefruit and ‘Fallglo’ tangerines. Agric. Res. Service 22: 408-503. 
32. Saini, R.S. and K. D. Sharma. 2001. Laboratory Manual of Analytical Techniques in Horticulture. Agrobios Pub., 

India. 
33. Sing, R. and R. Sing. 1981. Effect of GA3 , planofix (NAA) and ethrel on granulation and fruit quality in ‘Kaula’ 

mandarin. Scientia Hort. 14: 315-321. 
34. Storey, R. and M. T. Treeby. 1990. Short and long term growth of ‘Navel’ orange fruit. J. Hort. Sci. Biot. 74:464-471. 
35. Stover, E. D. and F. Davies. 2001. Gibberellic acid to enhance juice yield and late-season quality of processing 

oranges. Inst. Food and Agric. Sci. 794:302-308. 
36. Ting, S. V. and L. Russeff . 1981. Citrus Fruits and Their Products Analysis Technology. Marcel Dekker Inc.,  

New York. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

7.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.17.1
https://iutjournals.iut.ac.ir/jstnar/article-1-780-fa.html
http://www.tcpdf.org

