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ABSTRACT 
In order to investigate the effect of cycocel consumption on some morphological and physiological traits of azalea cultivar 

Japonica red, two separate experiments as a completely randomized design with five treatments and three replications were 

conducted. For this purpose, cycocel with two methods of foliar spraying of plants with concentrations of zero (control), 

1000, 2000, 3000 and 4000 mg / l and soaking the root area with concentrations of zero (control), 750, 1500, 2000 and 2500 

mg / l was used. The results showed that by foliar application, at a concentration of 4000 mg / l cycocel, the highest number 

of flowers (21.33), number of branches (13.4), total chlorophyll (34 μg/g FW) and anthocyanin (16.29 mg /g FW) was 

observed. In root soaking method, application of 2500 mg /l of cycocel increases the number of flowers (16.66), number of 

branches (8.7), total chlorophyll (49 μg/g FW) and anthocyanin (16.12 mg /g FW). The maximum time of flower opening of 

azalea was achieved in foliar application at 1000 mg /l cycocel in 182 days, while in the root soaking method at 2500 mg / l 

cycocel occurred in 210 days. Overall, in the foliar application method with a concentration of 4000 mg/l cycocel in 

comparison to the root soaking method, the optimal dwarfism index is more suitable to increase the marketability of azalea. 

 

Keywords: Anthocyanin, chlorophyll, flower opening time, number of leaf, number of flowers. 
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��2&34 �� ;�7 �	0<  Rhododendron simsii=0>?+ @� A��� 

Ericaceae �+/
�� @B @� /CD @?,� ��3 �$1 ��� $1 � 

�-� $1 5���� �+/7!
 )2005 ,Ghasemi Ghahssareh 

& Kafi.( �.- 3& @EC  F�� �?C-3 5+ �� ��2&34 G!C� 

FH�� I7� $1 F�� J4 K,& @B �� @7!1F�� L0?M+ �� 

I7�F�� ����� N��O?+ A/-� �+ �!
 3& @0	  I7�F�� 

J4 �/�O, ���3 ����!% �9+�6 9+�6 A��� � POC� �+ /
�� 

� (3�& F/�2!� ��2&34 @� /�2!� � 3�� J/
 	�9J�+ $1�� 

�+/
�� )Liu et al., 2016.( �-& A��1 3& ��/� Q- J�6 

P�" �� �!RB �.-�+4 KRB �+/
 � @�K0< F/CB /
� 

� @C-9�F�� ��-3 �/�2!� @� �7����1 �� K	�6 H�� $-/E� 

A/
 K,& )Brickell, 1995.( �+�	� @7!1F�� �-& 

�A�&!7�S T�S �-�� �� pH 5B � G�E
& 3& �U!+!� @B 

VE, P-&9W& �,�?,� A��1 @� ��4 �+�!
 &� X� �� 

�+/C�� )Larson, 1985.( ��2&34 /6�W $1 �-Y4 

�%�*?S& �+/
�� @� ��	� $�2� $1F�� J4 @�N�!% 

�?D �- @
!SF& 3& @7&!  $1 �� �!	7 &/�" �+ /CCB 

)Kogel, 1994.(  

�.- 3& $Z��+ 5+ �� ��2&34 [!\ @S�
 �� � 5B&�� 

$1�� �+./
�� @� ��	� $�2� F&�� [�?CB @0%�W J��+ -

A�1�� � P-&9W& �&/>� @7&! F�� $1 3& 5�]C� A/CCBF�� 

/
� 3& @0	  [�3&��!�!0B�" � $,!.-�, A��O?,& �+.�!
 

3& @0	  N&�'& �-& 5�]C� A/CCB �� �+J&!� @� ^-��� �� 

$1F9�_7& �� `-&�
 3�� A��!B � 9�7 P-&9W& �&/>� $1 

A��
& ��B )Dole & Wilkins, 1999.( J����1 �� A��� 

/
� �R-�� A��!B�� �� A��O?,& 3& 5�]C� A/CCB F�� /
� 

�!Ea+ @� 01/�� �+/7!
 )Christiaens et al., 2010.( 

�-& N�E�B�� @D�1& P���� @�K  [�?CB G�O��& J����1 

�?C-3 @���B A��� �+�/7!
 �+& �.	+ K,& �&/>� @S�
 -

F�� �E7�  &� 9�7 P-&9W& A�&� � �- 3& /
� @S�
F�� 

�R-�� @B �� �-3 $1 @>,!� �+/C��- F��1!0  A��B � 

�� @a�?7 J4 $1�-Y4 b�9��� .�!
 ��Cc	� �-& 

N�E�B�� �+ /C7&!� �aC+ @� P-&9W& I7� 9E, b���� � 

J&9�+ �$�W��0B P-&9W& @7&/_7�F�� ��3 �� $1�� � 

P-&9W& @R-���� @	06�� �� J����1 /7!
 )Karlovic et 

al., 2004(. �� ��� �&!+ CCB/CBA/ /
� ����1 @B ��!+ 

A��O?,& �&�6 �+�/7��1 �+!	<�-�� J4�� ���E�B�� 

/C?�� @B 3& 9?C,!�� ��2�E�  F��1!0  @� $	< 

�+ /7��4 )Rademacher, 2015; Shekari et al., 2005(. 

J&9�+ ��'�� 5�]C� A/CCBF�� /
� �_?�� @� J�+3 � 

(�� @� ��B �J��� �K]0d G!7 eC  � @7!1 � ;&/7& )/� 

A��1 ��!+ �]7 ��&� )Kazemi et al., 2014.( �� [�� 

�f�� ��/� 40 G!7 5�]C� A/CCB /
� @�N�!% &9a+ �- 

�E�B�� ��!+ A��O?,& �&�6 �+���1 ) Rademacher,

2015.( �����B � ��S 5�]C� A/CCB�� VE, �!E� 

J/�RM� ���O% �+ �!
 @B 3& �]7 F��*?6& � �&3�� 

F/C�" 3& K�	�& Ag-� F& �&��!S�� /C?�� )Sajjad et 

al., 2017(. $,!.-�, )cycocel( �� ;�7 �+!	< 

�N&!.+�0B A��+ F& /C7�	� ��2!B )Choline( �+   /
�� @B 

3& 5��2!��?+ ��2�E�  F��1!0  A��B � @� J&!C< V�B�� 

/f ��2�E�  9�7 @?S�C
 A/
 .K,& �-& A��+ 5���� � 

$-!\ J/
 [!0, �� KW�� F�� ����1 &� /CB A��B � 

G�O��& A��1 &� [�?CB �+ /CB )Radmacher, 2015.( 3& 

�1g-� $,!.-�, �� �-& K,& @B �+/C7&!� VE, 3�� � 

@?�� J/
 @73���� /7!
 J�/� J4@B F��'�� F�� J&9�+ 

eOC� A��1 @?
&� /C
�� @B �� @a�?7 �-& �+& VE, 

P��B K�,��� @� �.RS � �1�3�+�, �+�!
 

)Davis et al., 1988.( $,!.-�, Q- A/7�&�3�� ��2�E�  

� 5�]C� A/CCBF /
� F&�� J����1 �?C-3 F�hW �&34 

K,& @B VE, P-&9W& �-�E-3 J����1 /�2!� A/
 � 

��Cc	� P-&9W& F��1/7�+ J4�� �� [!\ A��� e" 3& 

K
&��� � $	� � $�7 �+.�!
 J����1 ��	�� A/
 �� 

$,!.-�,� 7����1� A��RW�� �� J��+ A�1F�� A��!B�� � 

@6�,F�� �!i6�� � b��F�� 9E,�� /C?�� )Bhat et al., 

2011(. �� @ !� @� ��&!+ �BY �A/
 ����?,� @� (�� �-�� 

@B �	f P��B G�O��& �A��1 K�O�B $1 &� �� /� 

j!0i+ @_7 ��&� ;3H � F���f .K,& k-�?7 Q- =��l� 

F�� $1 ���4 J�R7 �&� �����B $,!.-�, @B �� 

K]0d F�� 1000 � 2000 �0�+;�1 �� �?�2 @�N�!% 

[!0l+�
�" ;�a7& /
 �K�7&!� �� K]0d 2000 

�0�+ ;�1 �� �?�2 VE, P-&9W& A��� ���/01 P��B 

G�O��& A��1 � J&9�+ $�W��0B $B �!
 )Taherpazir & 

Hashemabadi, 2016(. k-�?7 =��l� F�_-� J�R7 �&� 

@B A��O?,& 3& $,!.-�, @� N�!% [!0l+�
�" �� $1 

@R�	� ��� �aC+ @� P-&9W& �&/>� $1� P��B G�O��& 
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��/01 /
 )2014 Kazemi et al.,.( P��B G�O��& A��1 

F���&� )Karlovic et al., 2004( � $1 F�O>  

)2014 .,Rajasekhar & Rajyalakshmi( �� �'& 

[!0l+ �
�" �� $,!.-�, (�&91 ./-��1 �� @ !� @� 

V2�i+ @Z&�& A/
 � K�	�& P�7 $,!.-�, @� J&!C< �.- 

3& $+&!< $-/>� A/CCB /
� �����1 )/� 3& P��g" 

�f�� �,��� ��'�� K]0d F�� L0?M+ $,!.-�, �� 

�S�� N�O% �R-�� A��1 ��2&34 �!� �� J&!?� �7����1 �� 

G�O��& A��!B ��� $1 F�� �?R�� � F/C�"�&3�� V,�C+�� 

/�2!� .��B 

  

(��� � ��	��  

�-& P��g" 3& �-����W 1397 �� �-����W 1398 �� 

@7�M01 ������l� A�_R7&� Jo�1 �� V2�6 p�\ qo+�B 

�W��*� �� �� �+34-P &9a+ �� Q- $+�
 kC" ��	�� � 

F&�� �� ��	�� @, �&�.� � �� �� �&�.� ��D J&/01 �� 

�]7 @?W�1 ./
 �� �-& P��g" @	06F�� @R-��&� A/
 

��2&34 56� F�.�7!"&8 �9+�6 3& /�2!� A/CCB �E?>+ @�� /
 

� @� @7�M01 ������l� $�?C+ ./7/
 @	06F�� @R-��&� 

KS&!C.- � J�/� �� @7!1 �F��	�� �� J&/01�-�� �� �i6 

@7��� 17 �?7�,�?+ @?
�B ./7/
 P�" 3& �" J��B 

J&/01��� �� 3�d4 J&/01F�� �2�S J3� /7/
 � @	�F 

J&/01�� �� J&9�+ F��&�� 3& �?�� KRB F��� b�EB�S 

�73!, �J�1�� K�" U�+ � K�2�" @� KE�7 �	a� 

5:2:1 �" /7/
 � er, @� KRB @	06F�� @R-� �&� 

;&/6& /-��1 )Christiaens et al., 2010.( e" 3& �&��?,& 

@	06�� �� �?�� ��!+ ��]7 J&/01 �� @� $S&� @7�M01 �� 

`,!?+ F�+� @7&3�� � F�+� @7�E
 @� V���� 18 � 13 

@ �� �?7�,�&�1 � K�!\� 80 -60 /%�� $�?C+ ./7/
 

�� [!\ A��� (���" J����1 �� �@7�M01 F&�� tO� �+� 

�� @C+&� 16 �� 18@ �� U!���0�, 3& 8�W!
 �� F&!� 

��, � �2!B �� F&!� ;�1 A��O?,& /
 )Abbasi et al., 

2018(. F&�� tO� K�!\� �E�7 �� @C+&� 70 �� 80 

/%�� 3& A�_?,� @-!� �� `-&�
 K�!\� �E�7 H�� � 

�
�r�4 LB �2�, �� `-&�
 K�!\� �E�7 ��-�" A��O?,& 

/
 )Mashahiri & Hassanpour Asil, 2016(. P�" 3& 

K
�B @	06�� @7!	7 u!0M+ �?�� �� A�_R-�+34 **M�� 

�T�S j4 � A��1 $��� ��!+ 9�2�74 �-��	�
 �&�6 KW�1 @B 

k-�?7 J4 �� [�/  1 A���4 A/
 .K,& $,!.-�, ��!+ 

A��O?,& �� �-& P-�+34 3& KB�
 Sigma-Aldrich �"&8 

�� �!0S 98% @�� ./-��1 �� �-& P-�+34 3& �� (�� 

��	�� @� N�!% &9a+ A��O?,& /
 @B $+�
 @, A��� 

[!0l+�
�" �1�� � ��	�� 3& =-�\ @R-� .�!� �� ;&/B 3& 

�-& �� �(�� $+�
 5 K]0d $,!.-�, .�!� �� (�� 

[!0l+�
�" ��1�� K]0d�� $+�
 ��O% 1000� 2000� 

3000 � 4000 �0�+;�1 �� �?�2 � �� (�� ��	�� 3& 

=-�\ @R-� K]0d�� $+�
 ��O% 750� 1500� 2000 � 

2500 �0�+;�1 �� �?�2 .�!� @	06 F�� @R-� �&� A/
 @B 

�� �-& P-�+34 ��!+ A��O?,& �&�6 /C?W�1 ��2�& ��� �� 

$-&�& �&��S A�+ � ��+�� ��� �� `,&�& �&��+ U�� /7/
 

)2015 .,al et Christiaens(. ��/� 4 A�+ e" 3& KRB 

@	06 �� � �� �!w ��2�& @7�R7 F�� /
� @7&!  ��� ��	�� 

$,!.-�, ;�a7& /
 )Christiaens et al., 2015.( 

[!0l+ �
�" �� A��O?,& 3& (�r	, @E	0� F& �?,� ;�a7& 

/
 � ��	�� �B�S 3& =-�\ @R-� 9�7 �� A��O?,& 3& (�r�4 

�?,� N�!% KW�1 )Grossi et al., 2005(. �� (�� 

B�S� @B [!0l+ @� �?�� B�S� @W�f& �/
 @� �� J&/01 

150 ,� ,� [!0l+ �,-$,!. A��9W& /
 @� @7!1&F 

@B ��x �43��� 3& 3-� J&/01 y��S �!R7. �� (�� 

[!0l+
�"� 7�9 1300 +�0� 2��? @� 9 J&/01 A�&� /
� 

-C>� @� �� J&/01 ��/� 144 ,� ,� @W�f& ��1-/. />� 

3& G��
 @cCd ��� �C>- A�+ �J��4 @7!	7 F�&��� �� 3�d4 

./
 N�O% A3&/7&F��1 A/
 �� �-& P��g" N��E< /7�!� 

3& G�O��& A��1 @B @� @0�,� `SPB V���� �?7�,�?+ 

A3&/7&F��1 ./
 J�+3 @cCd��� � J�+3 3�� J/
 $1 � 

��Cc	� �&/>� �b�� �&/>� @S�
 � �&/>� $1 �� J�-�" 

A��� KRB (��	
 � KE' /
 )Shoa Kazemi et al., 

2014(. F&!?l+ $�W��0B $B b�� �� (�� Arnon 

)1949( � �� A��O?,& 3& A�_?,� �?+!?W��?.r,& )[/+PG 

Instruments Ltd. T80+� �!RB 0_7&�e( A3&/7& F��1 

./
 J&9�+ ��7��,!?74 b�E01 3& (�� )o?S& jz  �� 

pH ��F L0?M+ �� A��O?,& 3& (�� F�?+!?W��?.r,& 

A3&/7& F��1 /
 )Rapisarda et al., 2000(.  

�� J�-�" �P-�+34 @-9a� A�&� F�� @� K,� A/+4 �� 

A��O?,& 3& ;�7�&9W& ��+4F SAS  )1/9( � @�-��+ ��_7��+ 
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A�&� �� �� A��O?,& 3& (�� �B!� A��O?,&  /
� F���&�!	7 

@\!��+ �� A��O?,& 3& ;�7�&9W& Excel )2010( 5,� ./
  

  

[�/  1. k-�?7 9�2�74 �-��	�
 �?�� ��!+ A��O?,& �� P-�+34.  
Table 1. Results of chemical analysis of substrate 

used in the experiment. 

pH 
EC 

(ds/m) 

N 

(%) 

K 

(%) 
P (%) Characteristics 

4.6 1.01 0.81 1.01 0.09 Media 

  
8��9� � :;�  

���� ���
 ���  

k-�?7 [�/  @-9a� e7�-�&� J�R7 �&� @B �� (�� 

[!0l+�
�" �1�� � (�� ��	�� 3& =-�\ @R-� A��1 

[�/ ) 3( �'& $,!.-�, �� |S�
 J�+3 @cCd��� 

�� A��1 ��2&34 �C>+�&� )01/0P<( /
. c	���C �&�!	7 

@�-��+ ��_7��+ J�R7 ��&� �� (�� [!0l+�
�" �1�� 

$.
) 1( �-����3 J�+3 @cCd��� �� A��1 ��2&34 

u!��+ @� /��
 �� ��_7��+ 1293�� � �-���-� J�+3 

@cCd��� �� ��_7��+ 1533�� �� ��	�� 1000 

�0�+ ;�1 �� �?�2 $,!.-�, A/��R+ �/
 ��Cc	� 

��� K]0d F�� 3000 � 4000 �0�+;�1 �� �?�2 

$,!.-�, N��O� �C>+F�&� 3& �]7 J�+3 @cCd��� 

A/��R+ ./R7 @�-��+ ��_7��+ �'& $,!.-�, $.
) 2( 

�� (�� ��	�� 3& =-�\ �@R-� J�R7 �&� @B �-����3 

J�+3 @cCd��� �� A��1 ��2&34 u!��+ @� /��
 �� 

��_7��+ 1323�� � �-���-� J�+3 @cCd��� �� 

��_7��+ 1723�� �� ��	�� 2500 �0�+;�1 �� �?�2 

$,!.-�, A/��R+ �/
 @� N��E< �_-� $,!.-�, 

V !+ ��S�� �� J�+3 @cCd ��� /
 �+& ��� J����1 

/��
 � K]0dF�� 750 � 1500 �0�+;�1 �� �?�2 

N��O� �C>+F�&� 3& �]7 J�+3 @cCd��� A/��R+ 

./R7 �.- 3& F����B 9Z�� K�	�& �� /�2!� J����1 

��?C-3 @� ��S�� �?S&/7& ��/01 �- @�N��E< �_-� /CB 

J�!	7 /7�� ��/01 �� �-& J����1 .K,& @� @7!1 F& 

@B J�+3 ��/01 � @f�< @� �&3�� &� K-�-/+ �!	7 � 

^W�C+ F��*?6& /�2!� A/CCB &� [�E7� .��B 

A/CCB/CB F�� /
� �� F����� 3& @7!1 F�� �?C-3 @� -

J&!C< A/7�&�3��F�� 9?C,!�� ��2�E�  $	< �+/CCB � 

@� �-& =-�\ �� /C-4�W ��/01 �'& �+ /7�&z1 )Pharis 

& King, 1985(. ��Cc	� @�F��1��B K]0dF�� ��-3 

/CBA/CCBF�� �/
� �+/7&!� V !+ ��S�� �� J�+3 

��/01 .�!
 �-&���C� G!7 ��'�� $,!.-�, 9�7 Kl� 

��'�� �@7!1 K]0d � A!�
F �����B �&�6 .��&� ��2�E�  

@�K0< �R�7 @B �� /�2!� � 5�]C� T�l+F�� ��/01 

���&� V !+ ^-��� ��/01 �+�!
 � 3& �-�a74 @B @B 

$,!.-�, A/7�&�3��F 9?C, ��2�E�  �K,& J�+3 

��/01 @� ��S�� ��?W& )Taha, 2012(. k-�?7 =��l� 

�_-� J�R7 �&� �@B K]0dF�� 2000 � 3000 

�0�+ ;�1 �� �?�2 $,!.-�, �� $1 @R�	���� V !+ 

��S�� �� J�+3 ��/01 /
 ) et al., 2007tAzzaz.( �� 

�R��g" @B F�� J����1 =E73 )Taha, 2012( � 

F�O>  )Imran Khan et al., 2012( N�!% @?W�1 

�!� J�R7 A�&� /
 �@B �����B $,!.-�, V !+ ��S�� 

�� J�+3 ��/01 =E73 � F�O>  �+.�!
 ��Cc	� 

A��O?,& 3& $,!.-�, @� A!�
F �J/7���S V !+ 

��S�� �� J�+3 ��/01 �� A��1 F���&� /
 )Koriesh 

et al., 1989( @B �� k-�?7 �-& =��l� 5� �?,&� .�!�  

  

  
$.
 1. �'& ��_7��+ @�-��+ [!0l+�
�" $,!.-�, �� J�+3 @cCd��� �� $1 ��2&34 56� �.�7!"&8 9+�6   

)Rhododendron simsii cv. Japonica Red(.   
Figure 1. Mean comparison effect of cycocel spraying on budding time of zalea (Rhododendron simsii cv. Japonica Red).  
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Figure 2. Mean comparison effect of cycocel root soaking on budding time of azalea  

(Rhododendron simsii cv. Japonica Red). 
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)Rhododendron simsii cv. Japonica Red(.  
Figure 3. Mean comparison effect of cycocel spraying on flower opening time of azalea  

(Rhododendron simsii cv. Japonica Red). 
  

 

$.
 4. �'& ��_7��+ @�-��+  $,!.-�,3& =-�\ @R-� �� J�+3 3�� J/
 $1 �� ��2&34 56� �.�7!"&8 9+�6   

(Rhododendron simsii cv. Japonica Red).  
Figure 4. Mean comparison effect of cycocel root soaking on flower opening time of zalea  

(Rhododendron simsii cv. Japonica Red). 
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.)Rhododendron simsii cv. Japonica Red(  
Figure 5. Mean comparison effect of cycocel spraying on flower number of azalea  

(Rhododendron simsii cv. Japonica Red). 
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(Rhododendron simsii cv. Japonica Red).  
Figure 6. Mean comparison effect of cycocel root soaking on flower number of azalea  

(Rhododendron simsii cv. Japonica Red). 
  

"�#!$ %�&�  

k-�?7 [�/  @-9a� e7�-�&� [�/ ) 2( J�R7 �&� @B 

�� (�� [!0l+�
�" ��1�� �'& $,!.-�, �� |S�
 

G�O��& A��1 ��2&34  �C>+�&� )01/0P<( /
. �� @ !� @� 

�&�!	7 @�-��+ ��_7��+ �� (�� [!0l+�
�" ��1�� 

��	�� $,!.-�, �� K]0d F�� 3000 � 4000 

�0�+ ;�1 �� �?�2 V !+ P��B G�O��& A��1 KE�7 @� 

/��
 ./
 �&�!	7 @�-��+ ��_7��+ �� (�� 

[!0l+ �
�" �1�� $.
) 7( J�R7 ��&� �-�?R�� 

G�O��& A��1 �� ��	�� 1000�0�+ ;�1 �� �?�2 $,!.-�, 

�� ��_7��+ 50/23 �?7�, �?+ � �-�?	B G�O��& A��1 �� 

��_7��+ 83/15 �?7�, �?+ �� ��	�� 4000 �0�+ ;�1 

�� �?�2 $,!.-�, A/��R+ ./
 �� @ !� @� k-�?7 @Z&�& 

A/
 A/��R+ /
 @B �� (�� [!0l+�
�" ��1�� 

K]0d F�� 3000 � 4000 �0�+ ;�1 �� �?�2 

�$,!.-�, V !+ P��B G�O��& A��1 KE�7 @� /��
 

�/-��1 @B KE�7 @� ��	�� J�/� )�*+ $,!.-�, 

G�O��& ��/� 30 /%�� P��B J�R7 .�&� ��Cc	� 

k-�?7 J�R7 �&� @B �� (�� [!0l+�
�" ��1�� ��� 

�� ��	�� 3000 � 4000 �0�+;�1 �� �?�2 $,!.-�, 

)o?S& F��+4 �C>+F�&� �! � .K
&/7 �0%&�-�� 

�����B /CBA/CCBF�� /
� ��]7 �$,!.-�, [�?CB 

G�O��& J����1 �+./
�� 3& �-�a74 @B ���2�E�  VE, 

P-&9W& 5a� [!0,F�� ����1 � /�2!� �7����1 �� 

J��+A�1F�� 3&�� �+����1 &z2 A��O?,& 3& A/CCBF�� 

/
� �� )/� F��1!0  3& 9?C,!�� ��2�E�  �aC+ @� 

P��B K]0d �-& �&!+ �� A��1 �+�!
 � @� �-& =-�\ 

�aC+ @� ��/l+ J/
 u��E7& A�&!-�F �2!0, 

�+ ���1 @B �-& �+& �� K-�7 3& 5�a� J/
 [!0,�� 

F��1!0  �+/CB )Shekari et al., 2005.(   
  

  

  

  

  

c
c

bc

ab a

0

5

10

15

20

25

0 1000 2000 3000 4000

N
u

m
b

e
r
 o

f 
fl

o
w

e
r 

Concentrations of cycocel (mg/L)

b

ab
ab

a a

8

9

10

11

12

13

14

15

16

17

0 750 1500 2000 2500

Concenrations of cycocel (mg/L) 

N
u

m
b

e
r
 o

f 
fl

o
w

e
rs



246  ��� ��� � �����  �!"  :$�%& �!"'���� (�� )�*+ �,-$,!. �� /
� � �/01� 2&34�� 56� 7!"&8��. 9+�6 ... 

 
  

  
$.
 7. �'& ��_7��+ @�-��+ [!0l+�
�" $,!.-�, �� G�O��& A��1 �� $1 ��2&34 56� �.�7!"&8 9+�6  

(Rhododendron simsii cv. Japonica Red).  
Figure 7. Mean comparison effect of cycocel spraying on plant height of Azalea  

(Rhododendron simsii cv. Japonica Red). 
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 8. �'& ��_7��+ @�-��+ [!0l+�
�" $,!.-�, �� �&/>� b�� �� $1 ��2&34 56� �.�7!"&8 9+�6  

(Rhododendron simsii cv. Japonica Red).  

Figure 8. Mean comparison effect of cycocel spraying on leaf number of azalea  

(Rhododendron simsii cv. Japonica Red). 
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 9. �'& ��_7��+ @�-��+ [!0l+�
�" $,!.-�, �� �&/>� @S�
 �� $1 ��2&34 56� �.�7!"&8 9+�6   

(Rhododendron simsii cv. Japonica Red) .  
Figure 9. Mean comparison effect of cycocel spraying on number of branches of azalea  

(Rhododendron simsii cv. Japonica Red). 
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 10. �'& ��_7��+ @�-��+  $,!.-�,3& =-�\ @R-� �� �&/>� @S�
 �� $1 ��2&34 56� �.�7!"&8 9+�6 (Rhododendron simsii 

cv. Japonica Red).  
Figure 10. Mean comparison effect of cycocel root soaking on number of branches in azalea  

(Rhododendron simsii cv. Japonica Red). 
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 11. �'& ��_7��+ @�-��+ [!0l+�
�" $,!.-�, �� J&9�+ $�W��0B $B �� $1 ��2&34 56� �.�7!"&8 9+�6  

 (Rhododendron simsii cv. Japonica Red).   
Figure 11. Mean comparison effect of cycocel spraying on total chlorophyll content of azalea  

(Rhododendron simsii cv. Japonica Red). 
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$.
 12. �'& ��_7��+ @�-��+  $,!.-�,3& =-�\ @R-� �� J&9�+ $�W��0B $B �� $1 ��2&34 56� �.�7!"&8 9+�6   

(Rhododendron simsii cv. Japonica Red)..  
Figure 12. Mean comparison effect of cycocel root soaking on total chlorophyll content of azalea  

(Rhododendron simsii cv. Japonica Red). 
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(Rhododendron simsii cv. Japonica Red).  
Figure 13. Mean comparison effect of cycocel spraying on petal anthocyanin content of azalea  

(Rhododendron simsii cv. Japonica Red). 
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 14. �'& ��_7��+ @�-��+  =-�\ 3& $,!.-�,@R-� �� J&9�+ ��7��,!?74 b�E01 ��2&34 56� �.�7!"&8 9+�6   

(Rhododendron simsii cv. Japonica Red).  
Figure 14. Mean comparison effect of cycocel root soaking on petal anthocyanin content of azalea  

(Rhododendron simsii cv. Japonica Red). 

  

[�/  2. k-�?7 @-9a� e7�-�&� �'& $,!.-�, @� (�� [!0l+�
�" �1�� �� N�O% �S�� ��2&34 56� �.�7!"&8 9+�6   

(Rhododendron simsii cv. Japonica Red). 

Table 2. Results of variance analysis effect of cycocel foliar application on some traits of azalea  

(Rhododendron simsii cv. Japonica Red). 

Source of 

variation 

Mean of squares 

df Time of 

budding 

Time of 
flower 

opening 

Number 
of 

flower 

Height 
of 

plant 

Number of 

leaf  
Number 

of 

branches 

Total 

chlorophyll 
Anthocyanin 

Cycocel 4 242.26** 115.76** 84.4** 
36.43** 2276.93**  33.66** 69.10** 0.81** 

Error 10 2.13 2.46 3.13 1.35 45.66  1.26 8.86 0.07 

CV (%) - 1.04 0.090 12.01 5.84 3.94  12.05 10.62 1.78 

** � ns: @� V���� N��O� �C>+ �&� �� Xi, [�	?�& 1 /%�� � �!E7  N��O��C>+ �&�.   
**, ns: Significantly difference at 1% probability level and non-significantly difference, respectively. 

  

[�/  3. k-�?7 @-9a� e7�-�&� �'& $,!.-�, 3& =-�\ @R-� A��1 �� N�O% �S�� ��2&34 56� �.�7!"&8 9+�6  

(Rhododendron simsii cv. Japonica Red).  
Table 3. Results of variance analysis effect of cycocel on root soaking on some traits of azalea  

(Rhododendron simsii cv. Japonica Red). 

Source of 

variation 

Mean of squares 

df Time of 

budding 

Time of 
flower 

opening 

Number 
of 

flower 

Height 

of plant 

Number of 

leaf  
Number 

of 

branches 

Total 

chlorophyll 
Anthocyanin 

Cycocel 4 739.01** 880.56** 18.56** 4.48ns 1527.83ns  8.73** 450.77** 0.087** 

Error 10 50.33 18.93 2.26 1.80 527.26  0.86 17.24 0.09 

CV (%) - 4.55 2.25 11.34 7.22 16.38  14.54 12.40 2 

 � **ns V���� @� :�C>+ N��O�  [�	?�& Xi, �� �&�1 �C>+ N��O� �!E7 � /%�� �&�.  
**, ns: Significantly difference at 1% probability level and non-significantly difference, respectively. 
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 [�/ ) �_?�E	� [�/ 5 N�O% �S�� ��� �(

�C>+ �_?�E	�  [�	?�& Xi, �� F�&�1  �5  /%��

 KO% �� ��� KE�+ �_?�E	� �-��H�� ./
 A/��R+

$1 J/
 3�� J�+3 � $1 �&/>� ) ��r=0.89** �-��H�� � (

 $B $�W��0B � b�� �&/>� KO% �� ��� �OC+ �_?�E	�

)r=-0.62** [�/ ) /
 A/��R+ (5 �_?�E	� k-�?7 .(

 @B �&� J�R7 N�O%b�� �&/>� � A��1 G�O��& ��� 

)r=0.56*KE�+ �_?�E	� (  Xi, ��5  A/��R+ /%��

) $1 �&/>� � @S�
 �&/>� ��� ��Cc	� ./
r=0.68** �(

@cCd J�+3 ) @S�
 �&/>� �� ���r=0.68** @S�
 �&/>� �(

) $1 J/
 3�� J�+3 ��r=0.85** �� @S�
 �&/>� �(

$�W��0B $B ) b��r=0.81** J�+3 �� $1 �&/>� �(

@cCd ) ���r=0.76** J/
3�� J�+3 �� $1 �&/>� �( $1

)r=0.89**$�W��0B �� $1 �&/>� �( $B ) b��r=0.77** �(

) $1 J/
3�� J�+3 �� ��� @cCd J�+3 ���r=0.87** �(

) b�� $B $�W��0B �� ��� @cCd J�+3r=0.85** � (

 $B $�W��0B � $1 J/
 3�� J�+3 ��� ��Cc	�

)r=0.87** [�	?�& Xi, �� (1  KE�+ �_?�E	� /%��

�C>+ ./
 A/��R+ F�&�  

  

[�/  4. V-&�f �_?�E	� �S�� N�O% A3&/7& F��1 A/
 A��1 ��2&34 56� �.�7!"&8 9+�6 )Rhododendron simsii cv. Japonica Red(.   

�� `-&�
 )�*+ $,!.-�, �� (�� [!0l+ �
�" .�1�� G�O��& A��1 )Y1�( �&/>� b�� )Y2�( �&/>� @S�
 )Y3�( �&/>� $1 )Y4�( 

J�+3 @cCd ��� )Y5�( J�+3 J/
3�� $1 )Y6�( $�W��0B $B )Y7�( ��7��,!?74 )Y8.(  
Table 4. Correlation coefficients of some measured traits of azalea plant under the conditions of cycocell application 

by foliar application. Plant height (Y1), number of leaf (Y2), number of branch (Y3), number of flower (Y4), 

flowering time (Y5), time of flower opening (Y6), total chlorophyll (Y7), anthocyanin (Y8). 

8Y 7Y 6Y 5Y 4Y 3Y 2Y 1Y N�O% 

       1 1Y 

      1 **77/0  2Y 

     1 **63/0-  **91/0-  3Y 

    1 **85/0  **67/0-  **82/0-  4Y 

   1 07/0 -  10/0 -  **65/0  34/0  5Y 

  1 **91/0  36/0 -  41/0 -  **81/0  **60/0  6Y 

 1 10/0 -  12/0  **76/0  **81/0  41/0 -  **67/0-  7Y 

1 **59/0  10/0 -  12/0  **74/0  **81/0  40/0 -  **67/0-  8Y 

  

[�/  5. V-&�f �_?�E	� �S�� N�O% A3&/7& F��1 A/
 A��1 ��2&34 56� �.�7!"&8 9+�6 )Rhododendron simsii cv. Japonica 

Red(. �� `-&�
 )�*+ $,!.-�, �� (�� ��	�� 3& =-�\ .@R-� G�O��& A��1 )Y1�( �&/>� b�� )Y2�( �&/>� @S�
 )Y3�( �&/>� $1 

)Y4�( J�+3 @cCd ��� )Y5�( J�+3 J/
3�� $1 )Y6�( $�W��0B $B )Y7�( ��7��,!?74 )Y8.(  
Table 5. Correlation coefficients of some measured traits of azalea plant under the conditions of cycocell application 

by soaking the root application. Plant height (Y1), number of leaf (Y2), number of branch (Y3), number of flower 

(Y4), flowering time (Y5), time of flower opening (Y6), total chlorophyll (Y7), anthocyanin (Y8). 
8Y 7Y 6Y 5Y 4Y 3Y 2Y 1Y N�O% 

       1 1Y 

      1 *56/0  2Y 

     1 44/0 -  *54/0-  3Y 

    1 **68/0  **61/0-  *52/0-  4Y 

   1 **76/0  **68/0  31/0 -  43/0 -  5Y 

  1 **87/0  **89/0  **85/0  *54/0-  *58/0-  6Y 

 1 **87/0  **85/0  **77/0  **81/0  **62/0-  *52/0-  7Y 

1 33/0  28/0  37/0  33/0  13/0  16/0 -  28/0 -  8Y 
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