
 ��� ����� 	
��
�� ���� � ���� ����20  �����3 �� ! "�#359  �&368 )1398( 

 �,�-�./	0#�  
  

���� ��� 	
���
 �� ������ ���  ��� �� ����� � ������ �� ���� ����  � !"��

#�$ ���� �%� &���'1
 

Comparison the Effects of Arching and Traditional Training on the Yield 

and Quality of Two Cut Rose Cultivars in Soilless Culture Conditions 
 

������ �	
 � ���
�� ����*2 
 

)���*  
 �1 �2���� 3045��
 "�# �
�6�7� 2� �1� 89� �� 1�� ":�� ���4 "2�9 �� ;<  �1�4�=�9�#>�?,�� "  :�� �� � "���@A


�=�9�#B7 " ���#1;#���2  C�< ���<���# � ��4 "�	:2�� >��8<�9 �D8<�1�#" 1��  ��2EF&?�  ���=�	7?1� .����H�� 

3? ?4 � 1�I��� �� 3?��& ��8<�9 �E� 	9���  	0���2J K�< ���� 304 L���� �1 1�� 	
���� �<�� B7��M��!  B���84��

 N�O P,�= �1��B��4��O  ��8<�9 �1 �� 	�1�Q&��&?3 ) �1 � (	8�9 � 	
��4) ;=� � 	������91 ���
� (�8��R,��.� ��7.	�# "

2�����	��� B7 �<�� ���� B��� �& 2�� ���� >�&�� �# �1 ���#1B7#1>	 S�O B7 �=�9>���#1 �T= >B7 =�T  �=�9

B7>���#1 >���U�9 ��U?� >�?V��&��4 �8�� � 5?
�?9�8
J � M���?#���4 "��7.	�#
1�� �0�� "��?8
 .��� �4 1�1 ��0
 �# :

�4 3?��&B7 �<�� ���� C��U�� �� ���� 	
�B7 �=�9 �T= >���#1>���#1 �T=  >B7�2� �& B7 �=�9>���#1 ��8�� "

 M���?#���4 � 5?
�?9�8
J�	1�� �E� ��� >�W�	��1 �& 2�� ���� �� "B7#1.1���
 	 ;#��?8
 5?�X�#1 ��0
 C���2J 5�� " 1�

 M���?#���4 Y�2�& B?,1 �� 	
��4 3?��& :���&,?����  L9�&�<���# �� �J S�-8
� � �8��� C�< "���0�# :�� �� 3�R
 >

3?��&  �� �0�� S�O 	8�920%> ;�[  �� �0��185%> �2��&  �� �0��207% �  �2�]0<���0 �� 164% �.1�1 C��U�  

������:���	� � ���9 3����� >1�� B7 >K�< ���� 304 >	
��4 :�� >�<�� C�<.��9 

	
��
 

   1�� B7�� ��
  	���Rosa hybrida ��
�91�� ��?& �� _�W8�3 �91�� `�� �4  39��4  1��[ "���1 `�� 5��200 �
�7 

 �20000  ;=��	����  ��# �4�J�#  ��� �,�8W� _O��� � 	,��� ��I�?
 �1�	���4 )4 >28.( :�� �1�# 304 ���� "

�
�6�7� � �<�� �80?� �X�# "���@A
 �� >1�� B7 "a���# P9��� "4F&?�  � ���:���#  �������
�7� P�9 �& 1�?A� ���
� "

 58�� 5?� 2��1�&�# "bc�����4 .1�0
 ��
 I0&?B  :�� ��<���# "B7���#1 ;#���2  C�< ���<���# �?
 � d?We "

 B?I0& �� 1�� �&�� ��8<�9 >�1����	�#1 )7��?7 ��8<�9 .(  C-
�Ef�" 1�I��� �� 4 �? ?3 B7�#1�� "  	
����1��1 )18 >

23 >36 2� "��?R� .(�
�6�7�# ",�&?����4� B7�# 	
���� �<�� 1�� "����H��  gc[ >h�# M�?��� >��?7 ��8<�9 B?I0&

�
����# �1�4 ;< � 	�
�� "�<���#  ���
� ���	��#1 )4 >9���9 3����� .(Y��� L���� �1 �4 	0-
 P�9 �� ��9 - � g�Q�

��
1 �����9 "2�7 S1��& 3?��j �J S ��8R� �?,�& �1 	�@� C-
 >1��1 ��9�
�6�7�1��1 " )25.( :���# �1 �??k& �� 3?��& "

 ����2 � ;4��&a���#  Y�2�& "�A,� �1 �??k& U?
 �a�� �#���9 ���1 �� ��
 �8@� 1��� �� ]�4 ��9�	) ��427.( :�� �1�# "

��
 1��� 	8�9 3?��&  ��3�R=�#" ���9 	��@8
� � 	
�?� C#�4 ��9�	���� �� B?,1 5?�#,�&?��7���4�  1�� B7����H�� 

 C#�4�9��2��
����9 ���1 �� �8@� ��
 1��� � "�1�4 ;< �� ���=� ��95 �<���# 5?� ��!�� �1 �1��� �?
 � d?We "

1��d�# 304 "�	���4 ���4 :�� �� �4	
��4 3?��& :�� .39� g��W� "2�96 ���9 l [ B?,1 �� �8@� 1��� � 	-�� ��9

 

1 -  :3����1 n���&8/2/98                                            2 - :��c/ n���&: 2/4/98  

 2 - �"��0
�1 P?&�& � 5?0?/ W�! ��A0
�1 >"2���04 ��I0
�1 >	
��
�� ���� ���7 >��?0
�1 � ���� 	9�����4.����� >��@ !� 	8  

* B?��� >S�pR� ���R��
(anikbakht@cc.iut.ac.ir) :  
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1 -  Blind shoots           2 - ‘Samurai’             3 -‘Dolce Vita’                4 -  Rosa canina      5 -‘Natal Briar’                

6 -Stenting 
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Fig. 1. Effects of different methods of training on the number of flower stem, stem length, stem diameter, shoot 
fresh weight, flower length, and flower diameter. Means with different letters show significant 
differences at P≤0.05, using LSD test. 
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Fig. 2. Effects of different methods of training on chlorophyll a, chlorophyll b, total chlorophyll, and carotenoid 

content. Means with different letters show significant differences at P≤0.05, using LSD test. 
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S��� 1-  ;=� � 3?��& :�� C�I�#���� ����  �=�9B7> �T= �=�9> �2� �& �<��> 9�8
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�?5> #���4?M���> S�O ���0> 

;�[ ���0  �2� �]0< ���0.  
Table 1. Interaction of training methods and cultivar on number of flower stem, stem diameter, shoot fresh 
weight, anthocyanin, carbohydrate, root length, root volume and root dry weight. 

 ;�[

�0��  

Root 
volume 

(ml)  

 S�O

�0��  

Root 
length 
(cm)  

M���?#���4 
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(mgg
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DW) 
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�?9�8
J  

Anthocyanin 
)WF1-µgg(  

�2��& �<��  

Shoot fresh 
weight 

(g)  

�=�9 �T=  

Stem 
diameter 

(mm) 
  

�=�9 ���� 

B7���#1  

Number of 
flowering 

stem 
(per plant)  

�#���?& 

Treatments  

67b 34a  171.83b  90.1a  92.3a  7a  1.33b  
	
��4 × 	������9  

Arching × ‘Samurai’ 

92a  38a  187.16a  6.2b  59.6b  5.5b  2.26a  
	
��4 × �8��R,�1  

Arching × ‘Dolce Vita’  

34c  34a  151.83c  85.1a  41.3c  4.26c  1.46b  
	8�9 × 	������9  

Traditional × ‘Samurai’  

22c  26b  143.61c  0.99b  40.6c  4.30c  1.27b  
	8�9 × �8��R,�1  

Traditional × ‘Dolce Vita’  

†Means within each column followed by the same letters are not significantly different at P≤0.05, using LSD 
test. 

† ��89 �# �1�?A
�?5�# �4 	�g�[�#>�
��1 ���0� " �1  S��8[� rT95% ���2J LSD  gy8<��W�	��1 .�
���
  

 

  
Fig. 3. Comparison of arching and traditional methods and their effects on root characteristics. 
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Fig. 4. Effects of different methods of training on flower length, flower diameter, and the content of petal’s 

anthocyanin in ‘Dolce Vita’. 
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Fig. 5. Effects of different methods of training on the anthocyanin content, carbohydrate content, root length, 
root volume, root fresh weight, and root dry weight. Means with different letters show significant differences at 

P≤0.05, using LSD test. 
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Research article 

 

Comparison the Effects of Arching and Traditional Training on the Yield 

and Quality of Two Cut Rose Cultivars in Soilless Culture Conditions 
 

M. Sourani and A. Nikbakht*11 

 
 
 Today in modern greenhouse cultivations using the arching method, the architecture of 
rose shrub is affected by bending of primary stem, forming and suitable cutting of flower 
shoots and simultaneously bending of blind and low-valuable shoots. In order to study the 
effects of training methods on the yield and quality of cut roses in soilless culture condition, 
this research was conducted. This experiment was performed as a factorial on completely 
randomized design with two cultivars (‘Samurai’ and ‘Dolce Vita’) and two training 
methods treatment (arching and traditional method) with 3 replications, each of which 
included 5 plants. Characteristics were the number of days to flowering, length of flower 
stem, flower diameter, flower stem diameter, flower stem fresh weight, chlorophyll, 
carbohydrate and anthocyanin content, and root characteristics. The results showed that 
arching training resulted in increase the number of flowering shoot, flower stem diameter, 
flower diameter, flower stem fresh weight, anthocyanin and carbohydrate content, but no 
significant effect on day to flowering. Also the results revealed of this experiment showed 
that the arching method due to the distribution of carbohydrates produced by bending shoots 
and their transfer to roots increased the root length by 20 %, root volume by 185 %, root 
fresh weight by 207 % and root dry weight by 164 % compared to the traditional method. 
Keywords: Arching method, Canopy management, Rose flower, Shoot bending, Soilless 
culture. 
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