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

��� 

./ ���% �	!0&� 1 � ���� 2�	3(Citrus aurantifolia)456� 	� �/ �7&5�8 � 10��9 :&5� 

�1

3 ��;
< :�&�5� =0&�> � 1 � :	� 

��?@< =%& A7	
� � �B�� 1���*

�1�C" 

�	DD!0&� 1DD�%�< 
�	DD� E	DD��5� A�
DDF �� ���5DD�& GDD7 � �%	DD� 
	DD� H�DDI� �� =DD7	9 ADD!> ADDJ&�0 =DD� �1DD  �5DD(
� 
	DD� 

59 �� ��&1(� KA�& =
7L� 1 	� .=
7L� 2�	� N�	� 10��9 1O =� �1��� P��� ��5� �	<�� 1 1�&�J 1�%�< 
	� .�	!0&� �� KE	D��5� 
	D�

 10��9 1O =� �1��� P��� ��5� �	<�� �& ��	@(�& 	� �1

� ��;
< �� 57Q9 �	C�& 1 � 
	� 1 	� .R�	
� �� �S7� =� ��5()8 TU� �� ./ ���%

���
>�� ��	@(�& =7	9 �&�
� =� �&57& ��  .=0&�> � V@<& K���&5<�����	9 	� �&5�� 	7 � 	!
< G�%5��> 1��& 5W& ���5� 41� 	� 5X	O 2��S9

 ./ ���% �	!0&� 5UY � Z	@<�& 27&L�& 5� 
�&�5� 10��9 [7&5�8 �1 �	\0& .�	!0&� ]�O5� �� 	�^	<_G�%5��> 1��& 	� �85� *``���� �5D8

��/ �& a9 � 101  � 	9 ���I� 5(�% ��	!0&� Z	@<�& =� =� 	�-`���&5<�����	9 
	��	��< 1��� 5(� �(0	� -`` �*```���� K5D(�% �� �58

 V@<&*-` �+``���� 5(�% �� �58	71 �	��& 
�&�5� =0&�> .� 1�	  	� =)7	B� �� �1  �	��& 
	��	��< �	�< =� 5UY KZ	@<�& �&� �
�� ��� 

10�&� 27&L�& &� ��	)J	  5< ��� .�&� 27&L�& &� �5b0	�� ��� 	��	��< 57	� � 1�	  =� A�)0 	!
< G�%5��> 1��& .�1  �	��& 
	��	��< 5W&

 ��� �	)C7 c	�75B< =�7� G�J � 5< ��� � d5� TU� K�58 �&1�< 5� .1 d5� e���5�� �&L�� 2�	� N�	� V@<& .=D� ���&5<����3	9 � V@<&

f�<5<A;�g �� :	�+`` �*```10�&� 2�	3 &� 10��9 [7&5�8 5(�% �� �58 [��� .

�h&� 
	� 
1��� :���%./1 � 171�< K
�&�5� =0&�> K1 � P1

� ��;
< K�	!0&� K

=�1B� 

����� 	
�� 
� �� ��� ��
��
� ��� ������ 
� ��� �
����

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

-&%�!.� ���!�� % �
!�#  & �/ (!���* ���!�� % �0!���
 12!�

�� &�3)�(. 
�7!� �!�
8 
� -&
9:�� ;�
���� �)<=  & ;-
%���

 �� +%�(:� (3
� .+
���& (���* >� ;��
� ?
, 
� ? 
!@ % �!A���

 ? 
B�� ��B,� �C
D-&�� %E(, F�� �� �(��  ?��� G %�!H

 
� ���I��� (!3 +�:<� ?
, -� �!= F!��  & &�!3 -&
9:!��

 I���!3 F!��  & (!���8 �!�# J!�
<� +
���& (���* �!8 �!<��,

K� (3
� L%  F:.
� F����
<� ;�(�!�  �(� +�M (���:� �� ��
,

 (<�&��  
�7� (,& N,
� �  (���8 ?��� J�
<� O
�(�� �� +
���&

&�� (,��A)P%�Q(.

�.� $�R@ &
:�� % ?�:�& ?�S0��& J�*�* ��
���3 -
T0��& ;?
 %
0� -(�0��& ;��
��
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
13

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
29

 ]
 

                               1 / 7

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.13.4
https://jstnar.iut.ac.ir/article-1-614-fa.html


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

��U 

��
8 
,�
�V�� G? 
!B�� �!� �!�%
'� 
� �9R:W� �
# & ?
!,

 ;? �!!3 ;�X 
!!" % �!!�%��%
��!!� ;Y(!!���8 
!!� ? 
Z

!!� ;

(<:7!, � �& �  -�!�� &�!�RB@ % ��9�� ;�� &%
 .F!�� �!�
8 
!, 

�Z[�% E\A�� ��� (<� ����A  & �
3(3  ;]�. ^�R2� ?
,

 � %� �M �<��� (3  I���3  & ?&
@ �� 

�� UU
*U_-
� �
!�


 (!� �& (!���8 G��!� J!�
<� �"
� �2" �� �(��  ��#)P.( &

+
���& �(��  O %& �&�� -
*�� ;�
���� ?
, 
��/ (!���8 (!D ��

-(!<<� ��`<* &�� 
� a��M 
� % 
%  +�!M N���!.� ;(!3  ?
!,

 ��� ��b8 �
��� �<��� ��bc*)�d.(<* &�� 
� -(<<� ��` (3  ?
,

 +
���& ?%  (3  N���.�  �`<� �� �
���� ?
, 
!��/ K��!M  &

N,%[8 
�� ;��� -(3  
� -&�:7Z 12� & �!�  & ��(!�� ?
!,

 N���.� (3 �2"G�!�� �!:.�Z � �= +
���& )P.(^/ �!B�� 

(Citrus aurantifolia)aM
!<�  & -[!�% �!� -&�:7!Z 12!�  &

� ��
8 ���<@ �� ����� ���<#�� -&
9:� &�3 .

�`R� �e� �0,%[8  & ?
,�QQ ;UQQ %fQQ �!R��  & $�!Z

 >�����# (��� �:�� (GA3)
%  +�M %�U;�g%UQ�!� �@
� 

+
���& (3  (3 �� �� �
���� ?
, .h�� �� i� 
� +
���& (3 

 �!!"  �!!B�� %"Rangpur lime " & >!!�����# (�!!�� &�� 
!!� 
!!� 

�`R��QQ �R�� �:��  & $�Z 
%  +�M %�g(3 k��7* �@
� .


%  +�M N���.� �� G�e� +
!���& �!2" N���!.�  & �!3�(� 
!,

��
D (���  
B�* ��&�& �
0!� �!2"  & N���.� ��(�� >�����#

)P.(�!`R�  & >!�����# (��� &�� 
�dQQ �!R�� �!:��  & $�!Z

 +
���& ?%  ;-
!�Z l
!9* � N���!.� m@
� ;i� 
� �,
� �9, ?
,

 �
�� +�M (3 �"
� �2" % -�T)��.(+
!���& �!� ��
T<, ?
!,g

?�:� �:�
�Citrus amblycarpa 
� �!����* 
� GA3;GA4+7 %

F� �!!�8�<��/ n!!�:� n!!�<.(Phenylmethylaminopurine) )�!!�

 �@�<�!� F�<���:�
� ���<@ (�!`R�  & ?
!,dQ;�QQ%�dQ 

�R�� �!`R� ;(�(3 �3
8 +�R�� �:��  & $�ZdQ�!R�� $�!Z  & 

+
���& (3  F��:�� �� i:<� J���* F�� �:�� (3 
,)�f.(N<!V�%

 FR�*� �� &�W� +
���& �!:A
� �(3 n��M 
� FR�*� �� &�& �
0� 
!,

 �!� ?��Z�R# ���
!# L�:7!Z % (!<� (Lateral expansion) %

�� k��7* �  �'.� (3  (<� .FR�!*� �!� -(!3 oW0!� -
%�!��

�� �"
� �(3 n��M 
� (���* & ?
, �0!�  ;(!3  +
D  
!� % 
!,

$�(�� ��
� (<� (�(0* �  
��/ 
� ?��Z�R# 
,)�.(

�e� �� �� 
��QQ �R��  & $�Z%���� �!� +%
��*���R�
!8 �:��

+
���& i��:�!� %�� 
!� ?
, ('Carizzo' citrange) l
!9* � �!� p

;�:� �:�
� (3 -(,
0� +�!M N,
!� m!@
� +%
��*���R�
!8 ��

 N���.� ;-�T�
�� N<* �� ��%
'� �"
� +�M N,
� ;�2��� ?
,

)U�(= & (>0A �
% ;)�P(= & (% 
 
�
!� �`R� N,
� ;

- 
7A
3  & �:�
0� �`R� N���.� �0�  % 
, (!�&�Z 
!,)�d.(

+
!���&  & �!`� & �� l
9* � �� �(��  
� q8 �0,%[8  & ?
!,

 �"  �B�� % h�� �� i� 
�"Rangpur lime "(�!�� 
� -(3  
B�* 

>�����#�QQ�R��  &  �/ % n!����
� 
!� �
,
�Z ;�:��  & $�Z

�`R� ?
,UdQ;dQQ%�QQQ �R�� N���!.� ?��!� �:��  & $�Z

 (�(3  
B�* �"
� �2" .�<)� N,
�  & N���.� % l
9* �  & ? �&

 (3 &
S��  �/ % n����
� &�� 
� 
� �"
� �2".�,�!���# F�<X

 +
���& ? �&�� 
,�7�
'�  & 
� & ��!� �A��  & n����
� %  �/

 �"
� �2" N���.�  & �3�& G�:�� ��er*)P.(�!� �H
D N,%[8

 +�!M N���.�  �`<� �� >�����# (��� &�� 
� �e� �� ��  �`<�

 % F!9*� ;+%
��*���R�
8 
� -&
9:�� �/ +
��& �� % ^/ �B�� +
���&

 (!3  N���!.� % ���!M (!3  N,
!�  �!`<� �� ? �&�� ����#

"?�2 (���8 K����Z %(3 $
S�� ^/ �B�� +
���&.

j�� � �&�� 	�

?
 %
0!� -(�0!��& ��
��
� $�R@ NW� ��
WRZ & N,%[8 F��

 (3 $
S�� 
���3 -
T0��& .�
!'�'�* -
T:7�� 
� ^/�B�� ?
, b�

 Y
A % h�� Y
A ;��
� �:W��/  & % (3 ���* $��# ?
 %
0�

 ��7� �� �@ ���:�:���)#  & 
� ?
, (�(3 �:3
� ;�3 .G
!�&

 
% f±Ug;J!!3 G
!!�& U±���!!�
WRZ K�7!!� �!!��M  %

�Q±dQ&�� (= & .+
���& ; b� �3
� 
� q8 -
� ��
,)_
*g

�Z�� (�`R� �� >�����# (��� 
��QQ�R�� +�!R�� �:��  & $�Z

 (3  ���* �3
8 +�R�� ;()� �:9, %& % (�(3 �3
8 .
� ?&�(!)*

+
���& ��<@ �� 
,�T�  
B�* �%(� ;(,
3 �(�(3 ? �& .q8 -
� %&

 +
���& ;�3
8 +�R�� 
� ��(!RZ �!� (3  �`� 
� �
7�� ?
, ?
!,

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
13

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
29

 ]
 

                               2 / 7

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.13.4
https://jstnar.iut.ac.ir/article-1-614-fa.html


./ ���% �	!0&� 1 � ���� 2�	3 (Citrus aurantifolia)	� �/ �7&5�8 � 10��9 :&5�... 

��f 

O
�(�� 
� ���:�\8Ud*fdF!�� 
� q8 % (�(3 n':<� �:� �:�
� 

+
���& l
9* � ���� 
,dQ+%
��*���R�
8 
� (��  �:� �:�
� dQQ 

%�QQQ �R�� F9*� ;�:��  & $�Z�dQ %fQQ�R�� �:��  & $�Z 
!� 

(�(3  
B�* ? �&�� ����#.-(!<<V ��!`<* �!RD�� 
!* (!3  G
!,

 ^
��% (Run off) vBV 
� ��
�:�� ����# % (�(3 K3
8 +�R�� 

(3 �:3�&�� �0T�� %& .�.&
�* w\�
� x�M � �= �� N�
�
/

 
�� 
B�*  &_&�!� ��(RZ �� n�
3  ���* �, %  ���* .l
!9* �

 " ;+
���& h�!� 12!� ;-�T�
!�� +�!M ;-�Z &�()* ;�"
� �2 )
!�

 +(� i<� h�� 12� -
T:�& 
� -&
9:��∆T Device (;n�.%�RV 

- 
7A
3 % �0�  v0A % �* �
% %dK3
8 +�R�� 
� q8 -
� 

G �&�� ����# %-
�(�� (3 ?��Z .�!� �� 12� �)!��* w\�
!V h

�:.
� 
� �B7" F��
8 G
,;G�
� % I�% +
���& �, -
�(!�� ?�!�Z

 ���
��  & 
��/ F�T�
�� %�!.�Z  ��!" -&
9:!�� & �� 
, .���!��

 n!!�.%�R�)?�:��:.%�:�y!!�� z�!!� +�!!M %&  & g_d%ggf 

�:���
�()�p(% �0!�  >0A �
% % - 
7A
3 % �0�  �* �
% ;

- 
7!!A
3)_p�%/  & �@
!!� pQ�!!# &&��!!Z �:�
!!� (�!!��

-
�(�� (3 ?��Z .�"  +
'*�8 Y(���8 ’+%
� ‘? 
!S* {
� >� 
� 

+
���& % ���* $��#  & 
,)(���8 ?��� J�
<� �2"�KR�� % �!:�

 �R=
.  &�Q(!3 �!:.�Z �`�  & �"�M 
� ?�:� �:�
� (F!�  &

 KT�
� v� (�(3 (���8 .(���8 �V 
�T% (!3 -&
9:!�� _�!:9, 

Y(���8 ;(���8 $
S�� 
� q8 h�!��& % (!�&�� -(�
� ��� �� ��
,

 -��B, -��" 
��/ �� �(# ��
�/ �� % -(3 ?� a.�� (���8 �  (�(3

(3 ? �&�� �3�&&
� (���8 F:.�Z (= & % �:.�Z �`�  & .

k7	(0 

K=Y	� 5UY KZ	@<�& �5b0	�� ��� � �58 �&1�< 

F�T�
�� �7�
'� $
!B* �!� &�& �
0!� +
���& l
9* � �� |���� ?
,

 � �  +
���& l
9* � (,
3 �� ��7� 
, 
B�* F��  & �� (�&�& N���.

 >!!�����# (�!!�� ;>!!�����# (�!!��  
!!B�* E\:!!A� �
!!�� +

+%
��*���R�
8dQQ >�����# (��� %+F9*��dQ & $�!Z KR��

 (,
3 
� �7�
'�  & �:�� &��  �& �<)� .-(3 $
S�� ?
, 
B�* $
B*

 � ;
�<* >�����# (��� 
� �7�
'�  & ��<)�  �M N,
!� m@
�  �&


���& l
9* � (�(3 +)+%(#�.(

�R=
.  & �"
� �2" 
� |
�* �  &�Q�:�
� $
!B* �"�M 
� ?�:�

 !� (,
3 �� ��7� 
, 
B�* ��!2" N���!.� m!@
�  �& �!<)�  �!M

(�(3 .-
�(�� �2" (,
!3 
� �!�� �!� 
!, 
B�* $
!B*  & -(!3 ?��Z

 J!�
<� -
�(�� 
� �:0��)�K!R�� �!:� (&�!� (!���8 ?��!� .F�!�  &

�� 
, 
B�*�<)� �%
9* (,
3 
� ��3�(� &�#% ? �&)+%(#�.(

F�T�
�� �7�
'� � ? �& �<)� �%
9* -�Z &�()* ?
, F�!�  &

 
, 
B�* (�&�(� �
0� .�!� |�!��� �"
!� l
!9* � N���!.� F����
<�

 �� -�T�
�� �(3 n��M (3
� .F��:0�� ;-�T�
�� +�M 
� |
�* �  &

 * >�����# (���  
B�* �� |���� +�M (,
3 �� ��7� �� &�� 
�<

 
B�* ��
� %
,�3�& ? �& �<)� �%
9* )+%(#�.(

e���5�� � d5� TU� 

+%(!!# �!!� �!!#�* 
!!��>!!�����# (�!!�� % >!!�����# (�!!�� 

++%
��*���R�
8~�� ��7� h�� 12�  �& �<)� N���.� m@
� 

(!3 
!, 
B�* ��
!� % (,
!3 ��.>!�����# (�!�� ?
!, 
B�* +

+%
��*���R�
!!8 ���� F!!9*� ;���>!!�����# (�!!�� %+�!!���#

 �%
9* F�� 
�� ;(�&�� (,
3 
� ?�:B� h�� 12� ?� �& ? �&��

�<)� &���  �&)+%(#�.(F�T�
!�� �7!�
'� 
!� �!� |�!��� ?
!,

 >!�����# (�!��  
!B�* �!� (3 oW0� n�.%�R� +F!9*����

>!�����# (�!�� �!� ��7!� n!�.%�R�  �& �<)� N,
� m@
� +

��R�
8 +%
��* �����(3.(,
!3 % 
!, 
B�* ��
!� F�!� �%
9*

 &���  �& �<)�)+%(#�.(

��	)J	  G�J � 5< ���=�7� �

�!� 
!, 
B�* $
B* �� &�& �
0� - 
7A
3 �* �
% �� |���� i�
:�

 >�����# (��� 
� ��� ++%
��*���R�
8����!� (,
3 �� ��7� �

& N���.� �  - 
7A
3 �* �
%  �& �<)�  �M(�&� .�
% F��:0!��

 >!�����# (�!�� �!� |�!��� - 
7A
3 �* +F!9*��~�(�!�� %

&�!!� 
!!�<* >!!�����#)+%(!!# U(.>0!!A �
% 
!!� |
!!�* �  &

- 
7A
3 �X�Z� ��7� ?�:0�� >0A �
% ?� �& 
, 
B�* $
B*

 (�&�� (,
3 ��G
, 
B�* I'. 
�� (�!�� % 
!�<* >!�����# (�!�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
13

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
29

 ]
 

                               3 / 7

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.13.4
https://jstnar.iut.ac.ir/article-1-614-fa.html


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

��_ 

��1>*.5W& � l�%5��> 1��& =��m�V@<& K���&5<�����	9�K5UY KZ	@<�& 5� 
�&�5� =0&�> �58 �&1�< K�5b0	�� ��� Ke���5�3 � d5� TU� 

./ ���% �	!0&� 

v�����# (���)�QQKR�� �:��  & $�Z (��-%\@  
B�* 

�9= 

(,
3 

�

#����

? �&�� 

�F9* 

)�R�� �:��  & $�Z(

�dQ fQQ 

+%
��*���R�
8 

)�R�� �:��  & $�Z(

dQQ �QQQ 

l
9* �+
���& )�:� �:�
�(Ud/dp d* p_ ad/g� bcd gg bc gQ cd Ud/gp bd/gQ cd 

�2"+
���& )�R�� �:�(p�d/d bQ�d/� a_�d/� agU/� a_dQ/� a_�/� a_d/� a

-�Z &�()* Ud/fp a�d/f� a_Q aUd/fp ad/fg a�d/_Q ad/f� a

-�T�
�� +�M)�:� K:�
�(dUd/� bUf�/U ad_f/� b��/� bgdd/� bgP/� bg��/� b

h�� 12�)k��� �:� �:�
�(pd/�� bc U_/U� adU/�U cQU/Uf ab pd/�_ c�_/Up a�d/�g bc 

n�.%�R�)�R�� h�� -

* �
% $�Z  & $�Z(Q�/f ab p�/f afU/f ab dd/f ab ��/U bd�/f ab Qd/_ a

*:F�T�
�� ��&  �,  & �� ��
,G� �& �� Y�:0� E�D >� 12�  & F���& ���
/ a�M �� ;(<3
�d%�<)� �%
9* ?� �& (<:7�� ? �& .

��1>n.5W& � l�%5��> 1��& =��m�<�����	9 V@<& K���&5���	)J	  G�J � 5< ��� 5� 
�&�5� =0&�> 10��9 [7&5�8 1F�� � =�7� �

�	!0&�./ ���% 

v�����# (���)�QQ�:��  & $�Z KR�� (��-%\@  
B�* 

�9= 

(,
3 �? �&�� ����# F9*� 

)�R�� �:��  & $�Z(

�dQ fQQ 

%
��*���R�
8 +

)�R�� �:��  & $�Z(

dQQ �QQQ 

- 
7A
3 �* �
%)$�Z(pf/�d c* pf/fQ add/Ug ab _/f� aP/Ug ab p/Up ab g/�p bc 

- 
7A
3 >0A �
%)$�Z(_�/d cfU/�Q ab g/P abc �/�Q a�/P abc f/P abc _/g bc 

�0�  �* �
%)$�Z(�/_ b�/�� a�Q/�� ad/�_ aU/�f aU�/�d a�d/�_ a

�0�  >0A �
%)$�Z(dU/� bdU/f af/f aQ�/_ afU/f ad�/f aUd/f a

ZK���� (���8)(= &(��d bd/p� a�d bd/gU c�d bd/gU c

*:F�T�
�� & ��&  �,  & �� ��
,G� ��� Y�:0� E�D >� 12�  & F���& ���
/ a�M �� ;(<3
�d%�<)� �%
9* ?� �& ? �&(<:7�� .

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
13

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
29

 ]
 

                               4 / 7

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.13.4
https://jstnar.iut.ac.ir/article-1-614-fa.html


./ ���% �	!0&� 1 � ���� 2�	3 (Citrus aurantifolia)	� �/ �7&5�8 � 10��9 :&5�... 

��d 

>�����#+F9*��~�(,
3 
� �%
9* �<)�  �& �3�& G.F��  & 

�<)� �%
9* �R:W� ?
, 
B�* ? �&-(�& (0� )+%(#U.(

+%(#U�� �
0� -(3 $
S�� ?
, 
B�* $
B* �� (,& �!X�Z�

���<)�  �M G �& N���!.� (,
!3 �!� ��7!� �  �0!�  �* �
% 

&�&(�;
�� F��  & �
3&�A � �%
9* �!3�(� &�!#% ? �& �!<) .

>!�����# (�!�� ?
!, 
B�* �!� |���� �0�  �* �
% F��:0�� +

+%
��*���R�
8~�� %����v�����# (��� %+F!9*��dQ;&�!�

 &�!��  �& �!<)� 
!, 
B�* ��
!� 
� �%
9* F�� �X�Z .�!, F�!<X

 (,
!3 �!� ��7!� �  �0!�  >0!A �
% -(!3 +
B@� ?
, 
B�*

���& N���.�  �& �<)�  �M �%
!9* 
!, 
B�* &�A F��  & 
�� ;(�&

�<)� �3�(� &�#% ? �&)+%(#U.(

8[7&5�10��9 (Budtake) 

(= & �� �� K����Z (!= & F��*�
!� �!� &�& �
0� (���8 K!����Z

  
B�* �� |���� (���8 v�����#(��� +F��
!8 % ? �&�!� ����# F��!*

(!!= & K!!����Z >!!�����# (�!!��  
!!B�* �!!� |�!!��� (!!���8+

+%
��*���R�
8�QQQ >�����# (��� %+F9*�fQQ&�� )+%(#U(.

NI� 

�!`R�  & >!�����# (�!�� �!� &�& �
0!� �H
D N,%[8���

�R�� +
���& �2" N���.� J�� �:��  & $�Z $
� �
!�
 % -(!3 
,

 &�& N,
� �  (���8 (D �� �(��  ?��� .L ��!Z 
!� i�
!:� F!��

  �R�
!!*)UQ(& �& ����!!WB, .?%(�!!�� &�� 
!!� �!!� &�& �
0!!�

 $����
� (3  (�(3 >���* J�� >�����# +
!���& F��!8 G
!,

 &�& N���.� �  �<* �2" ? �& �<)�  �M �� % -(3%+
���&  & 
!,

 +
���& �� ��
D  & ;(�(3 (���8 -&
�/ �T,
� �� F�  
B�* ?
,

 F�  & -(0��(<:3�& �  �Z&
�/ F�� �T�
� .�"
!� �(3 n��M

 k"�%  & ��� -(3 �3
� -�T�
�� +�M �(3 n��M 
� .�,F�!<X

  & -�T�
!�� +�!M % l
!9* � % �"
� �2" N���.� �� |���� i�
:�

 
� N,%[8 F�� �!:.
� G
!, �!�
� % ���!�)��((�!�� �/  & �!�

 ;�!�� -(!3 �"
!� �2" % -�T�
�� +�M N���.� m@
� >�����#

�� �� �, (3
� .

-(<<�(<� 
� (3  ?
,�:<���� ��� (!3  % ��7!'* % >!�����# (

�:A
� �� ?��Z�R# �A
3 ?
�:�� �B:7�����
 ��D
�  & ?� (!<<�

 �!B� (!3  ���!B)� O
�(!�� �� -
�Z �S�:�  & %>!X�� % (!<�

�� (�
�)�%�.(�`R�  & F9*�����R�� m!@
� �!:��  & $�!Z

 �!���# (!3  % ��
�:�� ����# �(3 >0A +
!���& ���
!# ?
!,

 �
D  & (3 ^/�B�� �`R�  & �� ��~��R�� ����# �:��  & $�Z

 w�
!B:D� 
!�� ;(�
� �"
� ��
� ��
�:�� �!Z��X N,
!� n!��& �!� 

����# ;��
�:�� (�&�� (3  ���
# ?
, .��� F�B� FR�*� �`R�

�!!A��  & �  F�7!!��
�;F�7!!�� J!!��W* >!!���* 
!!� �
!!,
�Z 

N,
!� % F�7!�� �A
!� 
� ?��Z�!R# ;F�7�� �(3 +
).���

 +
':�� ��
!,���c* m!@
� &�!A ���� �� F�� �� (,(� ���c* F�7��

 �� ��
�:�� ����# ���
).  & &�3)�%��.(�(3 n��M 
� FR�*�

�"
� �� ?��Z�R# (3  +
D  & ?
, �� % (<� ���!<@ �!� (!���*

 &�3 -&��  
� �� (3  O(<<�(<�)�.(

w�
B:D� (,
!3 �!� ��7� 
, 
B�* �A�� h�� 12� N���.� ;

��� -(<<�(<� % ��� >�����# (��� �e� �� |�  
!� �!� (3  ?
,

 (<:3�(� h�� 12� �� ���(<X �e� -(3 -&�� .h�!� 12� N,
�

 ?
, 
B�*  & v�����# (��� +% ? �&�� ����# v�����# (��� +

F9*���� w�
B:D� >!���* % ��
!�:�� �!Z��X Eb!D �M
A ��

- 
7A
3 (3  N���.� % -&�� ���
# ?
, F��  (3J�� N,
�

 ��� -(3 h�� 12� .N,%[!8 i�
!:� 
!� i�
:� F�� % �!<� ?
!,

 �*
!!� 
�)��(F!!�%� % n!!� 
� %)��(w
*(!!B@& �& ����!!WB, .

F�%� % n� 
�)��(+
!���& �!3
8 +�!R�� �� (�&�& �
0� ?
!,

 N,
!� ;h�� 12� N���.� J�� >�����# (��� 
� 
���� % J��

% h�!!� 12!!� (!!D�%  & n!!�.%�R� ���!!�� ?& ^b!!# N���!!.� 

��� -(3 h�� 12� (D�%  & F���(�7�� .

;F!9*� �!`R� %& �,  & n�.%�R� ����� N,
� w�
!B:D� �!�

 �� n�.%�R� J��W* >���*  & FR�*� N'� n��& (3
� . & F!9*�

 n!�.%�R� N,
!� m!@
� 
\�.%�!R� ���!�/ �!��
). (�(0!* �e�

�� &�3)�%�.(!� i�
!:� �
!���� �H
D N,%[8  & ��!�&

 - 
7!A
3 >0!A % �* �
% N���.� J�� >�����# (��� ;-(�/

(3 .�<� %�*
!� 
�)��(�� 
!�B, % �X/�!�� %)�~(L ��!Z

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
13

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
29

 ]
 

                               5 / 7

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.13.4
https://jstnar.iut.ac.ir/article-1-614-fa.html


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

��g 

>0!A % �* �
% N���.� m@
� >�����# (��� &�� 
� �� (�&��

 (3 - 
7A
3 .���Z �A��  & �0!�%  (3  >���* �,
�Z ?
,

 !# k��7!* n!��& �� ;>�����# (��� &�� 
� �e�  &  & % ^/ ^b

?�!��c* >0!A �
% �
!�� F��  & % -&�� �* �
% N���.� �S�:�

 ���Z 
� �T�& �A��  & �� ��
D  & ;��� -&��� >0!A �
% 
,

 �� �� ��� �:.
� N���.� ��� % h�!� 12� N���.� n��& �� (���*

 (!3
� h�!� 12!� (!D�%  & �:<!��:. �<,/ N���.�)�P.( &

�!BR" �3
8 +�R�� �0,%[8 �� ?
!, n!����
� 
!� �
!��~�� 

�R�� % �0�  % �"
� ;h�� >0A -&
� N,
� m@
� �:��  & $�Z

 h�� (���* (3 �* >X�� ?
,)��.(L ��Z �!� �
0� 
, (!<,&

 �!��Z 
� ? 
�7!�  & �!X�Z� >!�����# (��� 
� -&
9:�� ��?
!,

 -(� �&

� �e� �,
�Z �0!�  (3   & ?� �!A��  & 
!�� ;�:!3�& 
!,

���Z J�� ��� 
, �0�  (3  >���* ��� -(3 
, .+
�� ���<@ ��

�!* �
% N���!.� J�!� >!�����# (�!�� -
�� ?���#
* -
�Z  &

 ��� -(3 �0� )��.(>!�����# (�!�� &�� 
!� �e� �R�  �M ��

�0!�  (!3  ?%  �/ �e� 
� N�� J*��� �� - 
7A
3 (3  ?% 

�� �, ;(3
� ���!�� �!� 

!�� - 
7!A
3 
� �7�
'�  & �0�  F�<X

 & �& �!)��M (3  ?��� (��� >�����# ?�:B�)~.(�
% N,
!�

 +%
��*���R�
8 
� �0� )�(n����
� %)��(-(!3 L ��!Z ���

��� .

������
� ��� ���
). (���8 n�� a.�� �& �A L�# ?���

 �!!�� ? %�!!H �!!<�8 (!!3  %.-(!!<<�(<� n!!�� (!!3  ?
!!,

 (<� �  �0�%  (3  F9*� % n����
� ;+%
��*���R�
8 �"�:� 
� 

�� �!"�:� 
� (<� �<�8 (���* % ������
� ��� (3  F����
<� ;(<<�

(= & N,
� �� �S<� % -(3K����Z �� (���8 &�3)�%��.(

+
���& q!8 +
� >� &%(D N,%[8 F��  & -(3  
B�* ?
,

 �!� �* �!=  & ;(!�&�� �(!3 (!���8 ?��!� -&
�/  b� �3
� 
�

+
���& F�<X -(0�  
B�* ?
, (!�&��� .�
!�
 �(!� N,
!� $
� 


� ? 
�7!� N,
!� J�!� ;(!���8 ?��!� +
���& �(3 -&
�/ ?���

�<��, �� (���* ?
, &�3 .-(<<� ��`<* �* 
S* &�� 
� ��=�* ?
,

 +
!���& (!3  k��7* ?��� (3  �!� �/ ?
!,�e� % �
!���� ?
!,

N,%[8 �� 

�� (���8 F:.�Z & �& ?�:0�� ?
, .

��	
� ���� 	@(�&��

1. Arteca, R. N. 1996. Plant Growth Substances, Principles and Applications. Chapman and Hall, New York, USA. 
2. Barmore, R. C. 1975. Effect of ethylene on chlorophyllase activity and chlorophyll content in calamondin rind 

tissue. HortScience 10:595-596.  
3. Bausher, M. G. and G. Yelenosky. 1996. Sensitivity of potted citrus plants to top sprays and soil applications of 

paclobutrazol. HortScience 21:141-143.  
4. Beyer, E. M. JR. 1973. Abscission: support for a role of ethylene modification of auxin transport. Plant Physiol. 

25:1-5.  
5. Bugbee, B. and J. W. White. 1984. Tomato growth as affected by root-zone temperature and the addition of 

gibberellic acid and kinetin to nutrient solutions. J. Amer. Soc. Hort. Sci. 109:121-125.  
6. Davies, T. D., G. L. Steffens and N. Sankhla. 1988. Triazol plant growth regulators. Hort. Rev. 10:63-96.  
7. FAO. 2004. FAOSTAT Agricultural Statistics Database. http:// WWW.Fao.org.  
8. Fletcher, R. A., A. Gilly, N. Sankhla and T. D. Davis. 2000. Triazoles as plant growth regulators and stress 

protectants. Hort. Rev. 24:55-138.  
9. Ganapathy, M. M., U. V. Sulladnath, K. C. Srivastava and K. S. Shamasundaran. 1985. Growth and budtake of 

trifoliate orange (Poncirus trifoliata [L.] Raf.) and Rangpur lime (Citrus limonia Osbeck) as influenced by certain 
growth retardants and pinching the apex. Mysore J. Agric. Sci. 19: 98-100.  

10. Hartmann, H. T., D. Kester, F. Davis and R. Geneve. 2001. Plant Propagation: Principles and Practices. 7th ed., 
Englewood Cliffs, Prentice & Hall Inc., NJ, USA. 

11. Kamada, H., T. Ogasawara and H. Harada. 1991. Effect of GA3 on growth and tropan alkaloid synthesis in 
transformed plants of Datura innoxia L. PP. 241-248. In: N. Takahashi, B. O. Phinney and I. MacMillan (Eds.), 
Gibberelins. Springer-Verlag Inc., New York.  

12. Lenz, F. and A. Karnatz. 1975. The effect of GA3, Alar, CCC on citrus cutting. Acta Hort. 49:147-155.  
13. Leon, S., J. C. Modesto and J. D. Rodriguez. 1997. Effect of growth regulators and potassium nitrate on Citrus 

amblycarpa seed germination and growth of rootstock. Hort. Abst. 67:785.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
13

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
29

 ]
 

                               6 / 7

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.13.4
https://jstnar.iut.ac.ir/article-1-614-fa.html


./ ���% �	!0&� 1 � ���� 2�	3 (Citrus aurantifolia)	� �/ �7&5�8 � 10��9 :&5�... 

��� 

14. Marcell, R. and G. Oben. 1973. Effects of some growth regulators on the CO2 exchange of leaves. Acta Hort. 
34:55-60.  

15. Mehouachi, J., F. R. Tadeo, S. Zaragoza, E. Primo-Millo and M. Talon. 1996. Effects of gibberellic acid and 
paclobutrazol on growth and carbohydrate accumulation in shoots and roots of citrus rootstock seedlings. J. Hort. 
Sci. 71:747-754.  

16. Morgan, P. W. and  J. I. Durham. 1972. Abscission: Potentiating action of auxin transport inhibitors. Plant Physiol. 
50:313-318.  

17. Muller, I. A. and M. J. Young 1982. Influence of gibberellic acid and effectiveness of several carriers on growth of 
sour orange (Citrus aurantium L.) seedlings. HortScience 17:673-674.  

18. Saini, R. S., K. D. Sharma, O. P. Dhankhar and R. A. Kaushik. 2001. Laboratory Manual of Analytical Techniques 
in Horticulture. Agrobios, India. 

19. Salisbury, F. B. and C. W. Ross. 1991. Plant Physiology. Wadsworth Pub. Co. Inc., California, USA. 
20. Taylor, R. M. 1972. Influence of gibberellic acid on early patch budding pecan seedlings. J. Amer. Soc. Hort. Sci. 

97:677-679.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
13

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

1-
29

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               7 / 7

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.13.4
https://jstnar.iut.ac.ir/article-1-614-fa.html
http://www.tcpdf.org

