
  �������	 
���� � 
���
���	 ������ �����                       Crop Biotech.  

 �������  	
��� ���������� � 
��� 1391 )95-87(     Vol.2, No. 2, Spring and Summer 2012 

*����� 	� �!�": $�%&� '�()    E-mail:abbas.saidi@gmail.com 

  

�� ���� �	
�� �� ��	���� ����� ����� �	
�� ����� �Rosa 

hybrida  ������City of Leads ����� �	
��  ��! "������ #$��� #%��� .
 ����� �����'�(���) �����*�$� �����  +	,� �� ��� �� -��MS  �Van der 

salm -�./ �� 0	��� ��1.�2� ��) �����)��) BA �  NAA  -��
������� .���'�(�� ���*�$� �3�� 4����	� �))100 �3�� (�9�$�� ���:� � �)

)4/3  �) �� �9�$�����'�(�� ( +	,� ��Van der salm  ���>2 #.	� �� @��

 ��	ABA �� B��') 05/0 #.	� ��	A �� @��NAA �� ��� -$� . ��:� �.>�� ��
��  �������%D� -E�$ �	
��F �9�$�� -�� +	,� ��� �� �)Van der salm 

-�./ ���> ��)0 F5/0 F25/1 F5/1  �75/1 #.	� ��	A �� @��BA ��  � #��D��
 �� 0	��� �� ��0 F03/0 F06/0  �09/0 #.	� ��	A �� @��NAA  -��

������� .���:� 4����	� �9�$�� �))6/9 ���'�(�� �) �� �9�$�� ( +	,� ��� ��
 ���>75/1 #.	���	A �� @�� BA  �� B��')03/0 #.	� ��	A �� @��NAA 

�� �	A�� .�9�$�� #A�! ��� +	,� ��� �� �)Van der salm ��> �0 F

10/0 F05/0  �01/0 #.	� ��	A �� @��BA ��  F�� B��') �� � #��D��03/0 F06/0 
 �09/0 #.	� ��	A �� @��NAA �� #$��� . ��'	� 4���D�-D�  #A�! ���

�9�$�� ���> ��'	� �)01/0 #.	� ��	A �� @��BA  �� 0	��� ��09/0 #.	� @��
 ��	A ��NAA ���. �9�$���� �) ���� �����+	,� �� #��"���� ��) ���> #��"

�����) ��)IBA  �NAA ���J�� K�*��� .���� �3�� 4����	�#��" )0/93 
�3��(  ���> #�����) ��'	� ��05/0 #.	� ��	A �� @��NAA ��  -$�� F��

 ���> #�����) ��'	� K�> 4�� ��5/0 #.	� ��	A �� @��IBA  K�! 4����	�

���� )1/6 #���$��� ( ����'� ��L��. ���� ��)�	� ���"�$ -	*J�� �� B�����
������� .�� ��)�	� 4�� ����'� ��� ���2.� �� #:	%! ��!.  

 

�������	
 ���:  F"�BA FIBA-�� +	,� F�����"�(�� F Van der 

salm���� F F#��"City of leads 

 

 

 

An efficient in vitro propagation protocol of Rosa hybrida 

Cv. City of leads by axillary shoot proliferation from nodal 

segments of mature plants was developed. Explants were 

cultured on two medium formulations, namely Murashige and 

Skoog (MS) and Van der salm supplemented with various 

concentrations of N6- benzyladenine (BA) and α-naphthalene 

acetic acid (NAA). The best explant establishment (100%) and 

shoot number (3.4 axillary shoots/ explant) was achieved in 

Van der salm medium supplemented with 2 mg l-1 BA and 

0.05 mg l-1 NAA. Multiple shoots were induced from shoot 

tips cultured on agar based Vander salm medium containing 

BA (0, 0.5, 1.25, 1.5 and 1.75 mg l-1) alone or in combination 

with NAA (0, 0.03, 0.06 and 0.09 mg l-1). The highest number 

of proliferated shoots (9.6 shoot per explants) was obtained 

with 1.75 mg l-1 BA plus 0.03 mg l-1 NAA. Elongation of the 

induced shoots was achieved on Van der salm basal medium 

containing 0, 0.01, 0.05 and 0.1 mg l-1 BA alone or in 

combination with 0, 0.03, 0.06 and 0.09 mg l-1 NAA. The best 

treatment for shoot elongation was obtained with 0.01 mg l-1 

BA plus 0.09 mg l-1 NAA. Elongated shoots were excised and 

transferred into rooting medium containing auxins NAA or 

IBA. The highest percentage of root induction (93.0 %), was 

obtained on Van der salm medium supplemented with 0.05 mg 

l-1 NAA. However, the highest root elongation (6.1 cm) was 

achieved on Van der Salm medium containing 0.5 mg l-1 IBA. 

Rooted plantlets were successfully acclimatized in soil. These 

in vitro-raised plants grew normally in greenhouse and their 

natural habitat without showing any morphological variations. 
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� �:6

 ��
�.BAP 3� _%=:� 
� �! � ,!�� �  ��0 �03/0 �

06/0  �09/0 ,2%� :�%F 
� �:6NAA � �7�! ��X�"5 .
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:� 	���".  

���� �� 
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�6@ :�%F 
� �:6
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� �U=��5 
� �.

121 ,�"�� 3M
� 
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� �:6

�J
� ;!5K75 m)�� 39�� A%Q� $�
 :� ,!5+  

Van der salm  >!5 *l2V ;!5K75 �� ��5 ���

 3� ��
�.3 ,2%�3� :�%F 
� �:6 , &� 
�C $
5�

�" 8%P-� �J
�3Z��*7�! ;.�= �. .,�
:� $�.

��4"5 
� 	�� Rosa hybrida 5 ��Z
Duftwolke � 

Iseta  3= �5� �-"BA  *l2V 
�2 ,2%� 
� �:6

 �� _%=:� 
� :�%F1/0 ,2%� :�%F 
� �:6NAA 

39�� �J
� >!:�-%����" ��4!5 5
 ,!5+.  
� >% H�.

Rosa hybrida  TZ
Iceberg  �5�&� >!:�-%�

39�� |:� � �.  $��S A%Q� 
� �!�M $�.µm4 

 ��
�.BA   �µm5/0  ��
�.NAA  �%F��

 �!�:6(Khosravi. 2007) . ��
�. ��K75

NAA A%Q� 3�!5K75 m)�� *-= $�. �J
� ;

39�� 8%P-� ��S >!5 �� ��� A%Q� �� :. 
� �.

*l2V ;!5K75 ��
�. >!5  +505/0  3�1/0 ,2%� �:6

, &� D��E� :�%F 
�39�� 8%P-� �J
� :� $
5� 
� �.

 A%Q� �� :.*�5�"
� � ,F�S 3= 3Z���" �5�&� �� �.

 *l2V ;!5K75NAA *7�! ;.�= )���M 1(. 

39�� �J
� >!:�-%�  � ,!5+3Z���" �5�&�  �.)3�  _%�:�

100  � �J
�4/3 3"��"K!
 :. 
� 3Z���" ( $�
 :�

 *-= A%Q�Van der Salm $��S2 ,2%�  
� �:6

 :�%FBA  �� 	5:�.05/0 ,2%� :�%F 
� �:6NAA 

�3 ��@ *�� . ,�
:� W! 
� k!��" >!5 �� 3��-� 3� :n5

 >%�=5NAA �IBA  �IAA  �� _%=:� 
� 5
BA  :�

� +
 :%]P��"���" ,�
: .@  �"�%�
 34%�" >!5 3� �.

 3=NAA  :� 5
 :%n{� >!:�-%��
5� +
 $��!�+5K!
 

(Vijaya et al. 1991).  

A%Q� 
�*-= $�.MS   $�.
��%� :]=5 
�

,"��
�. �
+ �*-= +5 Y0 3�E. �� � ��  \K!


|:� 	+�:P" �
5�� ,9:� 
� � �.  ,!���"5 3"5�M ��

�� 	�.�-� .A%Q� 
� ��5  $�.Van der Salm� 
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� |:� \K!
 K%" *-= +5 Y0 	�� W! ,�S 

�
+  �-" 	�.�-� ��.  *-= A%Q� 
�Van der 

Salm 3�  $�MFeEDTA  +5FeEDDHA 3�  5� )

 	��E��5 >.@ c( �	�� *l2V� :J� ) :!�� � *�5 �.

^U��=  *-= A%Q� 3� 3%(�MS ,� ����.  :�:� :n5

FeEDDHA  �� 3�!�X� 
�FeEDTA :�  � :%]P�

�
+ +5 $:%6�2M 	+�:P" � �� �.+
 �� ^U(Z 
� 

Rosa hybrid L. *�5 	�� \
5K6 (Vander 

Salm et al. 1994).  

  
 ���M1- *l2V � *-= A%Q� O�" :n5T%l � G2�<� $�. 3Z���" �5�&� � 
5:X��5 �J
� :� ,.�%6 ��
 $�.�  = $�.

�*-= +5 	�� W! +5 Y0 	���%F� 

3Z���" �5�&� �. 3Z���" 8%P-� �J
� �. 
T%l � 	�  = ,.�%6 ��
 $�. 

(mg/l) 

MS Van der salm MS Vander salm NAA BAP 

1.0i 1.2hi 60.6f 63.6f  0 

1.5gh 1.7fg 85.0de 86.0cd  1 

1.8ef 1.8ef 85.0de 90.6bc  2 

2.1e 2ef 80.3e 82.0de  3 

1.0i 1.0i 35.3i 45.0g 0.05 0 

2.5d 2.8b-d 100.0a 100.0a 0.05 1 

3.1b 3.4a 90.6bc 100.0a 0.05 2 

2.8bc 2.9bc 92.6b 92.3b 0.05 3 

1.1i 1.5gh 37.3hi 40.3gh 0.1 0 

2.0e 2.5d 90.6bc 100.0a 0.1 1 

2.6cd 2.9bc 86.0cd 100.0a 0.1 2 

2.6cd 2.9bc 80.3e 86.6cd 0.1 3 

     :� ��� :. 
� 3��-� }�:S fg� 
� >P"5� ��+@ '��55 , &� D��E� $5
5� �J
� ,�" 
5� � ���.  

  
3� $�&� 32S:� 
�  �c!:� :%]P� 
�l �3Z���" �. $

3�7�!��
 A%Q� 
� D�&gZ +5 
5:X��5 $�.*-=  	��

A%Q� 3� � 5�M� �7�! ��X�"5 $��!�+5K!
 $�. . ;!5K75

 *l2VBA 3Z���" �5�&� ;!5K75 m)���� �.. 

 *l2V ;!5K75 �� >% H�.NAA  +50  3�09/0  

,2%�3Z���" �5�&� :�%F 
� �:6;.�= �. *7�! .:.[ � 

 
��, &� D��E� �.
��%� +5 ,9: $
5��-" 	�.�-� 

) ���M2( .�5�&� >!:�-%� '��5 >!5 :� 3Z���" �.

)6/9 3"��"K!
 :. 
� 3Z���" ( *-= A%Q� 
�

 $��S TF��
�"5�75/1 ,2%�:�%F 
� �:6BA   3�

 	5:�.03/0 ,2%� :�%F 
� �:6NAA �� ��4!5 

)8P�1-1( . 3��M:� ;X"BA  *l2V 
�10 -0 

,2%�3�!
5� +5 $
�%�� :%]P� 
� :�%F 
� �:6 +
 $�.

� � *l2V � [ :. �*�5 3�7:6 
5:Z �%!�� �
�� _%=:

 �� ��
�. >!5 +5 ,)5�"5>%�=5 �5�&� � �J
� :� �.

3Z���" 3�!
5� 
� �.D��E�� 
�%�� G2�<� $�.     

*�5 (Patiet al. 2006; Hasegawa. 1980).  

3Z���" �5�&� ;!5K75 ��M� �� �. *l2V ;!5K75 ��

BA @ ��C  �.*7�! ;.�= .�� YP):�  ;!5K75

 ��
�.NAA  ��C 
� ;!5K753Z���" �. 	�.�-�

�� .3Z���" ��C >!:�-%� >!5:�� � *-= A%Q� 
� �.

 $��S5/0 ,2%� :�%F 
� �:6BA  �� _%=:� 
�09/0 

,2%� :�%F 
� �:6NAA �3 ��@ *�� ) ���M2( .

 *l2V ;!5K75 �� >% H�.NAA  �%F�� �� 	5:�.

3Z���"@ 	���!:� $���"5 
� �. �.  K%" '�F�= 8%P-�

�� 	�.�-�.  
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 $��S ,"��
�. 
��%� 
� +75/1 ,2%�  �:6

A%Q� $�
  $��S *-=01/0 ,2%� 
� �:6

^5:]=5 $��!�+5K!
 32S:� 
� 	���%F�� $ 

3� >!5:�� � ��"��� ,.���= 
�%�  
�l �

A%Q� 3 *-= $�.�� *l2V T= $�.

05/0  �1/0 ,2%�:�%F 
� �:6 (3�  ,!�� �

*l2V ��  $�.0 �03/0 �06/0  �09/0 

 :�NAA � �7�! ��X�"5 .�5� �-" k!��" 

 *l2BA A%Q� >!5 
�m)�� K%" �. 

3Z���5K75 >% H�. ��� �.! ;NAA 

3Z���" ��C ;�� �. ) 8P�3(. 

��C >!:�- )4/8 ,�"��:��( 3Z���"�. 

 $�01/0 ,2%�  :�%F 
� �:6BA 
� 

0 ,2%�  :�%F 
� �:6NAA �3 ��@ *�� 

 ;!5��C 3Z���";.�= �� �.  *l2V

*�5 	�� \
5K6 +
 +5 ,!�. (Ma et 

  
A%Q� +5 p�:9 +5 Y .2 (
�6+�� 3H.�%6  	��

/0 ,�"�� :��.(  

 *�!+ ,-.�/0 1 ,�2) 324� ��� ,)5
+ �.�%6 $
�� 7����  	
��� ����

  

 3City of leads  3"5�M B!:C +5 +
 ,("�M .a (�%� 
� +
 $��!�+5K!


 �� 09/0 ,2%�  :�%F 
� �:6NAA .b (3Z���" ,F�C ��
Q� $�
 :� �.

 :�%F 
� �:6NAA )'�%X� =1 ,�"�� :��.(  

	�  =  :� +
 :%]P� :� ,.�%6 ��
 $�.
Van der Salm  +5 Y030 *-= +5 +�
  

3Z���" ��C �. 

(cm) 

 �5�&�  
3Z���" �.   

   
2.9b 2.1h 
3.1b 2.6h 
3.8a 2.4h 
4.1a 2.0h 

1.6d-h 5.6f 
1.9c-e 7.2d 
2.2c 6.4e 
2.3c 5.7f 
1.2hi 4.4g 

1.5e-h 4.7g 
1.8d-f 4.5g 
2.0cd 4.1g 
1.0i 8.2c 

1.3g-i 9.6a 
1.4f-i 9.1ab 
1.7d-g 8.9b 

:�  fg� 
� >P"5� ��+@ '��55  �J
�
� ���.  

3Z���"��%F�� $�.

�= 
�%�� ��C $5
5�

��
 A%Q� 3� ,F�C

BA )01/0 �05

l2V �� _%=:� 
� �! �

,2%� :�%F 
� �:6

 *l2V ;!5K75 3=

3Z���" ��C ;.�=

��C ;!5K75 m)��

3� $
�C  >!:�-%� 3=

 $��S A%Q� 
�

�� _%=:� 09/0

) 8P�2( . ;!5K75

BA 3"�6 
�  +5 ,!�.

al. 1996) .  

3�!
5� $
�6+�� +
  City of leads. 1 (3H.�%6 3-!
 $�. 
5� 9 +5 Y0 	��

 +5 Y0 3"�<26 A!5:� *Q�2  b�9 
� ��
 	��) '�%X� =5/

92  
 

  

  

8P� 1-  3�!
5� :%]P�

 :�%F 
�BA  �� _%=:� 
�

 :�%FBA  �09/0 ,2%�F 
� �:6

  
 ���M2 - T%l � :n5 	�  =

A%Q� $�
*-=  Van der Salm

T%l �	�  =  $�.  
,.�%6 ��
(mg/l) 

NAA BA 
0 0.5 

0.03 0.5 
0.06 0.5 
0.09 0.5 

0 1.25 
0.03 1.25 
0.06 1.25 
0.09 1.25 

0 1.5 
0.03 1.5 
0.06 1.5 
0.09 1.5 

0 1.75 
0.03 1.75 
0.06 1.75 
0.09 1.75 

� }�:S:� ��� :. 
� 3��-
, &� D��E� $5
5� ,�" 
5� � ���

  

 8P�2- 3-!
 $
�6+�� � ,!5+
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3� 3-!
 
�l �3Z���" ,!5+ ,F�C 3= ,!�. >%� 

9 -7 ,�"��*-= A%Q� 3� � ��5� :��   

Van derSalm *l2V $��S $�.0 �01/0 �05/0 �

1/0  �5/0 ,2%� +5 W! :. +5 :�%F 
� �:6

��
�.  $�.NAA � IBA � �7�! ��X�"5 . >%F�5

3"�-"3-!
 $�.W! ,!5+  
� *-= +5 Y0 3�E.

 $��S A%Q�1/0 ,2%�
� �:6  :�%FIBA  	�.�-�

�� . A%Q� 
�Van der Salm  ���

T%l � 	�  = ,.�%6 ��
 $�. 
� 0/63 +5 �J
� 

3Z���"3-!
 �.�"�� �%F�� �. . *l2V ;!5K75NAA 

 +5 ;%� 3�05/0 ,2%� :�%F 
� �:6 �J
� ;.�= m)�� 

3-!
 8%P-� �� �.. ,F�S
� *l2V ;!5K75 �� 3= 

IBA 3-!
 �J
�*7�! ;!5K75 K%" ,!5+ .��S >!5 �� 

3-!
 �J
� >!:�-%�$��S *-= A%Q� 
� ,!5+ 

05/0 ,2%� :�%F 
� �:6NAA �3 ��@ *�� )8P� 2( .


� Rosa hybrida cv. Improved Blaze 

3-!
 �J
� >!:�-%� $��S ,"��
�. 
��%� 
� ,!5+

03/0  ��1/0 ,2%� :�%F 
� �:6NAA �3  ��@ *��

(Hasegawa. 1979).  �� k!��" �� 3��-� >% H�.

 
�Rosa hybrid TZ
$�. Tropicana  �Bridal 

Pink �Rosa canina � Rosa damascene 

3-!
 �J
� >!:�-%� 
� ,!5+ $��S A%Q�05/0 

,2%� :�%F 
� �:6IBA �3  ��@ *��(Khosh-Khui 

and Sink. 1982) . �� :. *l2V ;!5K75 ��

.� ��
NAA  �IBA �5�&� 3-!
*7�! ;!5K75 �.. 

3� C�$
 3-!
 �5�&� >!:�-%� 3= A%Q� 
� �.Van 

derSalm  $��S5/0 ,2%� ��
�. :�%F 
� �:6

IBA �� ��4!5 )���M 3( .A%Q� 
� $�.3-!
 ,!5+ 

�%.3"�6 ,��F�= �-" 	�.�-� . 
� >% H�.

A%Q� 3-!
 $�. $��S $�.
��%� 
� ^�J�`9 ,!5+

IBA � �.�%63 *����� 	�� 3� 	��@ ^U��= *-=5� 

�
+ ��� � ?5��� |:� �� �"��� �..  

  

 
 8P�3-  G2�<� D�(%=:� :n5BA  �NAA 3Z�� �" ,F�C ��
 :� +
 $�.  

�-� }�:S:� ��� :. 
� 3� fg� 
� >P"5� ��+@ '��55 , &� D��E� $5
5� �J
� ,�" 
5� � ���.  

0

1

2

3

4

5

6

7

8

9

ها 
ه 
ساق

نو
ل 

طو
(c
m
)

ی  ون ورم ه ف  مختل ی  ها ت  ظ غل ت  کيبا (mg/l)تر

B=BA

N=NAA
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 ���M3-  :n5NAA  �IBA 3-!
 :� 3Z���" ,!5+  +5 Y0 +
 $�.4 *-= +5 3�E.  

�5�&�  

3-!
 �. 

�J
�  

3-!
 ,!5+  
T%l � ,.�%6 ��
 $�. 	�  = 

(mg/l)  
  IBA NAA 

3.2g 63.0g  0 

3.7f 72.3e  0.01 

4.1e 93.0a  0.05 

4.0e 81.3c  0.1 

4.6d 76.3d  0.5 

4.6d 66.0f 0.01  

4.9c 72.0e 0.05  

5.3b 84.6b 0.1  

6.1a 80.0c 0.5  

:� ��� :. 
� 3��-� }�:S fg� 
� >P"5� ��+@ '��55 , &� D��E� $5
5� �J
� ,�" 
5� � ���.  
  

�.�%6 +5 $�5�&� TF��  $
�6+�� 32S:� 
� Y0

3� +�
 � [ +5 � �7
 >%� +5 ,6�%��0 8%F� . 
� ��5

 *!��"85  3"�<26 3� � �"�"�� 	�"+ �.�%6 �J
�

� �7�! ��X�"5 )8P�2( .  

*%X7�� $
�6+�� :%]P� �.�%6 K%�@  B!:C +5 	��

*-= @ ��X�"5 � *7��  32S:� 3)
K� A!5:� 3� �.

,� +
 $
�4� �%F�� +5 ,���S 
�%������ . 
�

,�
:�  $�.+
 $
�6+�� 3�7:6 D
�J $�.

*-=  
�%�� 5:!+ *�5 	�� \
5K6 *<� 
�%�� ,�7��

@ +5  W-9 :n5 
� �.  ,6�%��0 �! � c!:� ��

63� �.�%  8%F�,� >%� +5 I�� *��C
 �"�
  

(Pati et al. 2006).  

 3"�6 :%]P� ,�
:� >!5 
�Rosahybrid Cv. 

City of leads  ,"��
�. $�.
��%� +5 	��E��5 ��

BA  �NAA A%Q�
�  $�.MS  �Van der 

Salm ��!�:6 ,�
: .*-= A%Q� O��4� 
� Van 

der Salm  $��S75/1 ,2%�  :�%F 
� �:6BA 
� 

 �� _%=:�03/0 ,2%� :�%F 
� �:6NAA >!:�-%� 

3Z���" �5�&� �. 5
  �%F�����" .3Z���" ��C >!:�-%� �. 

 $��S *-= A%Q� 
�01/0 ,2%�  :�%F 
� �:6BA 

 �� 	5:�.09/0 ,2%�  :�%F 
� �:6NAA �3 ��@ *��. 

3-!
 >!:�-%� >% H�.  $��S A%Q� 
� ,!5+05/0 

,2%�  :�%F 
� �:6NAA 4!5�� �� . 8J�S k!��"
� 

 ,�
:� >!5 3= �5� �-"T%l � 	�  =��
 $�.  ,.�%6

39�� :� *-= A%Q� O�" �3-!
 � ,!5+,!5+ Rosa 

hybrid Cv. City of leads ,� � 	��� :n�� 5�� 

3� :%]P� 
�l � �%F�� � ,a���5� ��� � 5+
5 �c!:� 

$
��%� +5 $
�) �.�%6 8`7 3� +
 	��E��5 ���".  
  

���'4!�5!  

D�%. �i) ,"��:= :�=� T"�9 
�=:� $
�P�. +5 

5:!5 $+
��-= $q�F� P��%� 	�P-.�/0 ,�2)  

*�M  >% H�. � 3"��"K!
 3%����3�� D�X%XQ� 

dUJ5 � 3%�� ���" � 
L� �  3= ,�:�Q� 5
�P�. +5

>!5 ��4"5 
�  5
 �� B%XQ� �"���" $
�!� :P-� 

,"5�
�Z ,���:6. 
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