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#����� �3*  1- 5��# -(%,� $	�%,	6 ��78�9�	:;	< =8�� +���-  -�	�$>87 ��:? @<	�� � A>,�	�6 =8�� +	����# -�	B���	�$>87 2- #	�$�-  -�	�$>87 ��:? @<	�� � A>,�	�6 =8�� +	����# -�	:;	< =8�� +��� -�	B���	�$>87 3* -  -�	:�	D� !8EF� +(�F�8�,	����#-  -�	�$>87 ��:? @<	�� � A>,�	�6 =8�� +	����# -�	:;	< =8�� +��� -�	B���	�$>87         GFH :������DI�mrsalehisalmi@gmail.com     :GJ	�,# K�,	�12/3/9139  :M��NH K�,	�31/01/9139    �����      +	�� �����,	P< )L. Calendula officinalis( ���> �	�	�� Q����P� >� D�- G$� ����� ,# ��,�# �6 ,# R�6�� 	< ��	$ #�8� ��I�� ��,�# A��< A	��,�# (�I8� S6 �T7 A��< �	F�� #,8� +#	.�$� ,��U �#���.  Q�� 5��WH �< -GJ	< G�6 ���$� �< +	�� Q�� +8:�� (�I8� ,8X�� ,	PY 5�	�>9 ��	��(� ��? RI	U ,# Z�,8�6	J[��	6 \8I	6 ��]�� ,	PY ,# (+(�	�� +# ,��D� ��) ,��D� �$ 	< J#	^�=�(�� -��>���, -S�
�F���; ��> � ��> (% =	"�� A,	�>	$. �6 #�# �	�� _�	��  Q�����< ��`��\8I	6 G�6 a��� ,# � ��< ��8��`�, ,	��� ,# ��>  A�	]2 ��� ���I ,# =��D-2,4 .(% +(�	�� �7	% Q�����< � Q���(��<��> �< \8I	6 ,	��� ,# >� +(�9 G$#  A�	] G�6 a��� ,# ��< ��8��`�,1 ��� ���I ,# =�� ��,�>	�(��(TDZ)  �  +���� �<100 ��� ���I ,# =��  Q�$��8H)PUT( =�(�� ,# S�
�F���; ��>���U .(�#�� +(�	�� G�6 a��� ,# �J	< G�6 A	�2 ��� ,# =��  ���INAA ���, Q���P<.(��%�# �, ��> �b�	���< A	���(�� ,# +(�9 G$# A��P< A,	�>	$ G�I�H A�	] A	� (�#�# �	�� .	< ���P<A>	$ (�I8� \8I	6 >� ��8��`�,A	� ����� ,	P< � ���D� 	< ��cD� G�6 GJ	< �(��8� �	� SP� A��< (�I8� �	�	�� 	< 6 G�.��	FD� � A,	� >� Z��8� A,	��<�> (%	<.    &'��
� :��!) 	<>S�X�� -+,	F7	% ��>GJ	< G�6 -�	�� (%, +(��6     
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��  (�� ����� ���� � ���� �	�	�� �� �28+,	�% - 2      313   ���	�       �����,	P< 	< =	� ��� L. Calendula officinalis d���� �< +��� e�f��6�	�	$ )Asteraceae (G$� �  >� D�  ����� �9 5�6��H d?	���(%	<.  �< ��8� 	<�B�A	� �	�>�:c� #�D��, -�	���% A	��,�# ,�9  G�$ �< �,�# �#�6 Q�`��	�	�A  	<���g ��:?- �<A	�  A	��,�# G$� +(% #	"�� �	���% G���� >� +	�� Q�� Z�I# Q��� �< -� ,�#,87�< �h	< ,	�F<(%	< )., 2003et alAdela  .( ��:I� �8�6	� (i j�87 (i -��	F6� (i -<	P�I� � A,8�8� <��D�� (i +,	^� Z� +	�� �����,	P< M,�`� G$� +(%. �< \	$� ���J	A	� �	

�� #8�� G�I8<	��A	�  ��8�	B(��	� !���$�-	� -	�(�k8��,	6 �H-	PI8�J Q�	�	� � Q��8H	$,# 	� >��< �	� 8^7 ,86N� 5
� A(��6 (�,�# )-Jimenez ., 2006et alMedina ( . -��,�# j�87 �< +��� +	�� Q��  ,#=>�8I ���,9  Q�%�# Z�I# �< Q��b�� �l�,���#A	� �< -A(�k8��,	6+#��F� ,8?S�? � A>	$�T� ,# A� +(��#  `�� ��N; #�8�#,8� +#	.�$� � ,��U#��� )Jegadeeswari ., 2008et al., 2007; Gazim et al(. G��:? ,# M�, ��cD� �9 >� d��? ,N< �(%	< )., 2013et alArora ( - #8��	<Q�� +�P<A,�#�< G$,#	� � <���,- m�	< �< �T7 �#	�J� @<	�� +	�� Q�� D���� +(% .G$�  Q���<	�<M�, G�6 GJ	< �<��8�� �� M�, (�9,	6 � (�.� A��< (�I8� +8:�� �����,	P<- �(��8� �,+Z] (�9,	6A n.] ,# @<	��  D���� (��%>,� +	�� Q�� �<(�9 ,	�% )., 2012et alVictoria (.     =�(����> S�
�F���; �<��8�� �� @:�� Q�`��	� o8�� #8:P< A��< D���� �8�6	�8$	� 	< �	.  A(%, �  ��� -(�(� >� G����  	7 ,�#,87�< G$� )., et alBhatia 2009 .(=�(����> S�
�F���; ,# �����,	P< �<�,(� M,�`� +(%  .G$� d�
�� _�	��A�, =�(����> S�
�F���; 
Calendula arvensis �6 #�# �	�� \8I	6 �<G$#+(�9 >� ��8��`�, +�� ,# a��� G�6 	< 3 ���=�� ,# ���I D-2,4 - Q�����< 7	%� ��> �,,# ,	��� 2 ���=�� ,# ���I  Z�`�< H Q��#9) Q�,8BAP( ) G%�#., 2012et alLeal (. 5�	�>9 Victoria � ��,	D�� )2012 (	< +#	.�$� >� GX�;A	� ) ��,�>	�(�� p��q�TDZ� ( BAP ,# S�
�F� A,�9�H  +,	F7	%�����,	P< �6 #�# �	�� Q���P< ,	��� r8<�� �< ��8��`�,A	� +�� �	P��� ,# a��� G�6 2/0 ���=�� ,# ���I TDZ #8<. ,# Q��b�� A	�,	��� a��� G�6 8����A TDZ !8? +,	F7	% ����< >� BAP 5��`J� GJ	�.  d�
�� A�, Z� ��<,� )H. Gerbera jamesonii (�	��+(��# Q�����< #�(�� ,	F7	% ,# ,	��� a��� G�6MS   +���� 	< 5/0 ���=�� ,# ���ITDZ  �<  +����5/0 ���=�� ,# ���I BAP ) G$� +#8<., 2010et alMisra (. Jafari  ��,	D�� � )2017��Bg� �< ( Q�$��8H )PUT( � TDZ �< =�(����> ��,# ���%A� +	�� S��� ��.(��7�#�H ,# ��I	T� 9�	�  �	��  (% +#�# �6Q���P< \8I	6��> >� ��8��`�,A	� �	��+�� ,# a��� G�6 MS A�	] 1 ���=�� ,# ���I NAA � 5/0 ���=�� ,# ���I BAP �<G$# .(�9 Q��b�� _�	�� �	�� #�# �6 Q���P< �7	%��> ,# \8I	6A	� �<G$#+(�9 >� ��8��`�, ��8��`�,A	� �	��+�� ,# a��� G�6 MS A�	] 50 ���- =�� ,# ���I PUT � 5/0 ���=�� ,# ���I TDZ <#8.  $,�<�B� o8� -��8��`�, a��� G�6 � S�X��+(��6A	� (%, �	�� �< \8I	6��> � ��>>	< S�
�F���; Q���%#8q� )L. Lathyrus odoratus (�	�� #�# �6 ��8��`�, �	��+�� G:F� �< ���,- \8I	6 A����< (�I8� � a��� G�6 MS G:F� �< a��� G�6 5B ��Bg� A����< ,# \8I	6��>  #,�#  �Q�����< ��>>	< �7	% >� \8I	6A	� G�6+(% ,# a��� G�6 MS +���� 	< 1/0 ���=�� ,# ���I TDZ �<G$# (�9 )., 2019et alBazrafkan (.  ����� +	��@:�� ,	P< A(��%>,� G$� �6 +>���� �< �����J �< �	P�� 	� ,# R�6�� 	< ��	$ #�8� ��I�� ��,�# A��< (�I8� A	��,�# S6 �T7 A��< �	F�� ,# A,	�F< >� 	�,8�6 �<+W�� A	�,8�6 ��J���H #,8� +#	.�$� ,��U � #���. Q�� +���H  t(� 	<<	��$# �< +8�%A� Q�8� A��< ��cD� �����,	P< 	< +#	.�$� >� ���D�A	� G�6 GJ	<  ���� .(% �<A,8?�6 Q�i (�I8� +8:�� �9 	< ���`��A	 -Q��	H >�  �9 u��
�� �T7`�� A���8�� ##�� .    
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T�� Ih �	�$� -�	�$>87 ,# !	$ 1392 @��A,�9 (%. �<,8X�� >� Q�< Q�J, �B�A	� a���% T���- A	�,N< @��A,�9+(% ,# !	$ (�< ,# ��,`� ���WH +	����# =8�� A>,�	�6 � @<	�� ��:? �	�$>87 ��%	6 (% � ,# ��]�� �(�$, ,N< 	P�9 G%�#�< (�#�� .,# =	��� @��A,�9 ,N<-	� ,N<A	� ��FD% � 	< ��	v w8�T�	� tN] (�#�� � ,N<A	� SI	$ 	� �	�> =	"�� 5�	�>9 ,#  A	�#4 ��,# ��	$#��� A,�(P�� (�(%. A��< (����#>  �>� Q�< �#�< �#8I9A	� -�T$ 	�,N< �< �(� 30 �
�U# ��> w9 A,	� ,��U +#�# (%. ,# ��]�� (�< ,# x	�� !	
��� � ��> +	��$# ,	���h 8�J��� �< �(� 5 ���	B ,# ZDI� ������ 70% � (�< 5 �
�U# ,# G���68f�� S�($ 10% ,��U +#�# (%(� .A��< >� Q�< �#�< �B� G���68f�� -S�($ 	�,N< 3 �:��� � �� ,	< �< �(� 5-3 �
�U# ,# w9�T
� Z���$� GF%8%� � +#	�9 G�6 (�(�#��. A	�,N< ��#>(��+(% �< ���%A	� G�6 )	< !8? 20 ��	$��� (A�	] 5 ������ a��� l�%�,8� G�6 � {8D$� )1962 Murashige and Skoog,( �� GX�; 	<- ,# � S�# a���% D�,	� �b�	�� 	� (�(% Z
��� Z���$� A	� #8% (�I8�. #5�	�>9 �	�� ,	� -a��� G�6 MS �<��8�� a��� G�6 ��	H +#	.�$� (% .Q�� a��� G�6 	< 30 =�� >,	6	$ � ,	�9 8/0 % 	< 8/5=pH  ��P� (�#�� .A��<  S�X�� pH >� (�F6�,(�� S�$	�H � ��,(���6(�$� 1/0 !	��� +#	.�$� (% .���6 ���%A	� A�	] a��� G�6 	< +#	.�$� >� ��68�� ,# A	�# 5/121 ��,# ��	$#��� � ,	�J 5/1 �.F��� �<�(� 15 �
�U# Z���$� (�(%.  3�	
):�-�,  Q��5�	�>9 	<  ,8�6	J -,8�6	J �#A o8� S�X�� (%, +(��6 ,#10  }T$ (,	���)�  ,8�6	JB -o8� ��8��`�, }T$ �# ,# )�fI 	� {�<( =	"�� (%. S�X��+(��6A	� #,8� +#	.�$�  Z�	%D-2,4 GX�; 	< A	�5/0 -1  �2 ���- ���I ,# =�� ~NAA GX�; 	< A	�5/0 -1  �2 ��� ,# =�� ���I~ NAA GX�; 	<A	� 5/0 -1  �2 ��� �< ���I ,# =��  +����1/0 ��� ���I ,# =��BAP � ) (�	%��(< S�X��+(��6( 8< (%,.# A��< \8I	6��>- ��8��`�,	� ,# a���% D�,	� >� +#	.�$� 	<) ���$�HA	� Z<	U��; �8.� �< (,8� A	�# � 2±25 ��,# ��	$#��� ,��U +#�# (�(%. �H >� 4 ��.� \8I	6A	� +(%(�I8� ,# a���% [��	6 Z���$� �>� (�(%.   4����:5��6����7 �-�, 5�	�>9 =�(����> S�
�F���; �<�,8  Z�,8�6	J 	< 2  ,8�6	J -,8�6	JA o8� \8I	6  �# ,#  }T$)�fI � {�<( �  ,8�6	JB  ,	���X��S�+(��6A	�  (%, ,# 9 }T$  Z�	%BAP GX�; 	< A	�1/0 -5/0  �1 ��� =�� ~���I ,# TDZ GX�; 	< A	�1/0 -5/0  �1 ��� ,# =��  ~���IPUT GX�; 	< A	�50 -100  �200 ���=��  ���I ,#  +���� �<1/0 ���=�� TDZ .#8< �H >� 4 ��.� ���8� A	�  (%,+#�6 M,	�% -(%  !	
��� A,�9�H G�6 a��� �< � GJ	�.   :��8�� �<,8X�� (�I8� +,	F7	% Z 	] >� A,�9�H >� ��8��`�,	�-  �# 	< Z�,8�6	J 5�	�>9 >�(% +#	.�$� ,8�6	J. ,8�6	JA  }T$ �# ,# )���8� A	��	P��� � :�	� ,8�6	J � ( B ,# 7  }T$a���A	� G�6  Z�	% A,�9�HBAP  	< GX�; A	�1/0 -5/0  �1 ��� � ���I ,# =��TDZ  	< GX�; A	�1/0 -5/0  �1 ������I ,# =�� S�X�� ��(< � ((�	%) (%, +(��6 #8<.  ��]�� Q�� �	�> �(�4  ,# ��.� 7	% #�(�� �9 >� �H � (% ��J�� �X�,	F +(�9 #8�8< + +>�(�� 	P�9 !8? � M,	�%.(% A���  ��-��-�,: A��< ���,��> +,	F7	%A	� (�I8� +(% - >� (% +#	.�$� ,8�6	J �# 	< Z�,8�6	J 5�	�>9. ,8�6	JA   �# ,#  ,8�6	J � ({�< � �fI) }T$B ,# 7 a���  G�6���,��>  Z�	%NAA  �IBA GX�; 	< A	�5/0 -1  �2 ��� ,# =�� ���I � S�X�� ��(<((�	%) (%, +(��6 8<#. A��< ���, ��>  G�6 a��� �< ��P<!	;> !	�J  ��`�� �<1 �"] ( ,# �H � (% +#�`J� >� 4 ��.�  (�I8����, $,�<  .(%  �
2,
": �<,8X�� ��P� ��F< G�6 A��< A,	�>	$  >� (% +#	.�$� ,8�6	J �# 	< Z�,8�6	J 5�	�>9. ,8�6	JA   �# ,#  ,8�6	J � ({�< � �fI) }T$B  ,#3  o8���F<~  Z�	% G�h�H �I	7-  r8�q�G�h�H  ��,�G�h86 )�< G:F� 
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��  (�� ����� ���� � ���� �	�	�� �� �28+,	�% - 2      315   A�	F� (� �,�G�h86 �I	7 #8< .>� ��(��	��  S"] 	< 250 ������I �<�6 ��F< #	"�� ,8X��.(% +#	.�$� G ��(��A	� 8����A ��F< G�6 ��,# ���$�H �8��	� ,��U +#�# � Z���$� (�#��  �(�<  G�6 �9 ,# �	�	��(%(� .  �-9:.;�!�.� &���:
�  �	��5�	�>9	� �<�,8  Z�,8�6	J ,# RI	U ��? [��	6 J#	^� 	< 3 ,��D� )�� ,��D� 10 +(�	�� (=	"�� (�#��. ��`"�Z����� A,	�9 Q�� 5�	�>9 	< +#	.�$� >� =��,�`J� SAS � �F�	
� Q���	�� +#�#	� 	< �8�>9 (�Y ����#A� QD��# ,# }T$ !	��]� 5  ( ,#=	"�� (%.    ����� ��� � �< _�	�� \	$��< !�(� >� +(�9 G$#���"� �,����	 ��8��`�, �B� �6 (�#�� �q��S��< � G�6 a��� o8� �B� -  �< 	P�9 5�6��� ( ,# �� }T$ ,# \8I	6 �>� #8< ,�#  !�(�)1 .(   }T$ ,# G�6 a��� o8� � ��8��`�, o8� �B� Q��b����� ��Bg� +,	F7	% #�(�� � !8? �< ( ,# �� .G%�# ,�# S��< ,# +,	F7	% !8? �< G�6 a��� � ��8��`�, o8� 5�6 ( ,# �� }T$ ,# +,	F7	% #�(�� �< � ( ,# _�H }T$���8< ,�# !�(�) #1 .(   :3�	
) �. +,�_�	�� �B� S��<5�6 S�X��+(��6A	�  (%, � �	�� o8� ��8��`�, �< �>� \8I	6 �H >� 4 ��.� �	�� #�# �6 ,	��� ��8��`�, {�< ,# a��� G�6 A�	] 2 ���=�� ,#  ���ID-2,4 	< Q���	�� �>� 86/4 =��  �� A��< ��8��`�,- Q���P< ,	��� ,# \8I	6��> #8< �6 >� �	�I A,	�9 	< ��	$ 	�,	��� ��	.� ���G%�# A,�# )ZD% 1( . Q����6 �>� \8I	6 ,# ,	���A	� ��8��`�, � {�< �fI ,# a��� G�6A	� A�	] 5/0 ���=�� ,# ���I NAA �  ��(<S�X��+(��6 �	�� (%, 	< Q���	�� �>� 16/0 =��  ��8��`�, �� A��<+(�	�� (% ) ZD%1.(   Q����P� Z��8� G�.�6 ,#  �(�I8� -\8I	6 �< R�6��- ,�(
� -GX�; G:F� �8�,8� a��� G�6 � o8� ��8��`�, ��F< #,�#. ,# Q�� ����> Q�F6�	� � GX�;A	� p��q� �9 Q�����< 5
� �, (�,�# )George ., 2007et al.( _�	�� Legha � ��,	D�� )2012 (A�, +	�� �����,	P< �	�� #�# �6 (�I8� \8I	6 >� �� �# ��8��`�, {�< � �b�� <�G$# (�9- I� Q���P< ,	��� r8<�� �< ��8��`�, �b�� ,# 2 ���=�� ,# ���I D-2,4 +(�	�� (% .(�I8� \8I	6 ,# ��8��`�,A	� �b�� �(��8� �< G�� ��8��� �#8< �9 D��8I8�<- �< G:F� ��8��`�, {�< <(%	 .,#  Q��d�
�� Q�����< ,�(
� \8I	6 �H >� 4 ��.� >� ��8��`�,A	� {�< <�G$# (�9  �6G��  �9=(� ��	.� D��8I8�< Q$ Q�< ��8��`�,A	� {�< � �fI � - (%	< .     <��=1- ?��� �0� @�
-��� �-9:.  � A�)3�	
) B-
�,8 �� 3�	
) +,� �C �����9-� D���E
F B-
�,8 �� &�
�E
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Abstract     Pot marigold (Calendula officinalis L.) is an important ornamental-medicinal plant in Iran, that is widely used alone or in combination with other medicinal to produce low-risk drugs for human. In order to mass-production of this plant by tissue culture, four separate factorial experiments were conducted using completely randomized design with three replications (10 samples) at four stages of callus induction, indirect organogenesis, rooting, and acclimatization The results showed that the highest callus weight was observed in the interaction of leaf explant and medium supplemented with 2,4-D (2.0 mg/l). The tallest and highest branching number was related to the callus obtained from leaf explant in medium containing thidiazuron (1.0 mg/l TDZ) and putrescine (100 mg/l PUT), in indirect organogenesis. Tissue culture cuttings had the best rooting in 2.0 mg/l NAA medium. The obtained seedlings planted in pots containing perlite showed better acclimatization. By optimizing callus production from Calendula 
officinalis explants and propagation by tissue culture method can be an important step towards producing plants with the same quality and free of pathogens.  
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