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��� ����	2*  1- 34����56�7 �!�	"��8 %"�� 96�� *�4�:;�<  *(��=!��65) ��>,-� %?��)�=�4�� ��@7 ��A!�* ��>,-������ *  2*- *�6DE� )%	E�64 ������!� *)��� 96�� *�4�:;�< ����� *��>,-� *��A!� ��@7 )�=�4�� *(��=!��65) ��>,-� %?��       FE� :G�4���HI� h.asadi@khuisf.ac.ir    :FJ���� K�����>� 1396             :���>4 LA-� K��������� 1397        :M��N� K��������� 1397  �����       O�PM�� )Hibiscus sabdariffa L.( @� ��
��� ������ Q>� F!� �8 �� F5�! )���7�JO�
 O@�!����* ���N; � ���	- ��<��8 ����. �<�6S	� �!��<  ��TU��68 ����F!6V�8 � �6����"�� G:�& ������ �< �����O�
 W�8� � �,�8 )��� ������ O�PM��* X�� Y���� �� ���Z� ��
��� )�=�4�� ��@7 ��A!� %?�� ��>,-� (��=!��65) �� *��>< ���E<�� � Z���� ��! 1395 9� 4� .%" 3���@7 �< ��6-\��6�8�J �� ]I�^ L�_ `6�< \��8 �J��a� �< �! ���H� ��&� .%" O�
����� ����F!6V�8 �� ��>P :b�! �,- *(%
�") 5* 10 � 15 X� �� ���H
 � �6����"�� G:�& ������ �� �! :b�! �,- *(%
�") 1 � 5/1 9�� �< ���I �� \-�6J �4��@ G�)�� O�� )��� ����� .%4%" �� ����� 3���@7 e�,��� *��6< ��%�� \� �� *��6< �@� �� � G�5 ��6<* �@� �� � G�5 f�:!�8* g5�" �=	�Z:! *f�< ��Z�� \�J���8 a* b � \�J���8 \8 *f�< ��Z�� X�4��!6�47 *f�:!�8 ��Z�� X������ C* ���%�!� \<�^ �6�!����� � %�h64�AJ f�:!�8* )@�%4�O��� .%4%" i���4 X�� Y���� ���4 ��� �8 ��<��8 �68 ����F!6V�8 � �6����"�� G:�& *������ ��H��� W�8� � �,�8 O�PM�� �� �6:>< *%��j< �<O�6_ �8 X�����< ��Z�� �e�,�� *��6< ��%�� \� �� *��6< �@� �� � G�5 ��6<* �@� �� � G�5 f�:!�8* X�����< ��Z�� \�J���8 a* b � \8 *f�< ��Z�� X�4��!6�47 *f�:!�8 ���%�!� \<�^ �6�!����� � X������ C f�:!�8 k6<�� �< ����� ����F!6V�8 15 X� �� ���H
 �6< � X�����< ��%�� \� �� ��6<* �@� �� ��6<* ��Z�� \�J���8 a* ���%�!� \<�^ *�6�!����� *X�4��!6�47 %�h64�AJ � X������ C *f�:!�8 �� ����� 5/1 9�� �< ���I G:�& ������ )%
��� .%" X�����< ��Z�� X������ C )74/68 ����9�� �� 100 *(9�� ���%�!� \<�^ �6�!����� )97/4%*( X�4��!6�47 f�:!�8 )400/1 �����6� �< *(9�� X�����< ��%�� \� �� ��6< )33/73 (�%� � �@� �� ��6< )33/828 (9�� �� ����� ����F!6V�8 15 X� �� ���H
 )���
 �< G:�& ������ 5/1 9�� �< ���I )%
��� .%"  ����
�� 
����: O�PM�� )Hibiscus sabdariffa L.(* X������ C* *X�4��!6�47 �68 *�I7 ��,- *G�m6I6J�6� ��,- ������"6�<.   ���	�  ��H��� )���E� ���4�>& �< )��,�!� @� O�
���� �
��� ]&6� 3��ZJ� &6�� ����< O�
�6�8 ��>& �< ���!�	" ��
��� ������ � F��@�< �< F��:_ )%" F!� �8 �< �&6� �< �!���%�O�
 )6�I�< �6�8 � X�"�� e6	� ����^� �� X�� 3j< ��%4�6� 3�4 �<���Z! �� %"� O��a�^� � �	��J7��8 ��"�� .%"�< ����� )�=�!�5 ��
��� ��6	�� F!� �8 O���E< @� X�� ��
��� �< n��I o�65 �4���� �a�	� �< ��J 



872                                                                                                                                                             !��� "#� $%�& ���'� �(�(�)...  ��"�<	% )2015 Dahmardeh, & Heidari(.  �<\�I� X���8 O�
���� ������" p��6� �:4�& O���E< %4���* )@���� )����4���� ����< ��6� �&6� ���^ ��J�� F!�. O�PM�� Y���� �< )��64�5 �!�6I�� )Malvaceae( ��%"�< � f�:!�8O�
 X�� )��� O���� o�65 ������ F!� � �� q��	- ���N; )��,�!� ���6" � r��I� � s6P �7 �� %�I6� ���5 N;�8 ��6� )��,�!� ���^ ������ )2006 Duke,(. f�:!�8�
 O���� O�
%�!� *G�I�Z�� G�I��* G����! � *G������� X������ C* *X�D���� ��6� �4%�� � X�4��!6�47 ��%	"�< )2011 .,al et Ahmed.( X�� )��� ��47��%�E8�* ��47����8�<*� ��_�!%t )2009 ,al. et Mahadevan( � Z�4 G	5)%		8 � 9��73j<* *��7�>�"� *X��� *�J�!%t *]�%t q:	� 	;� X
7* 3
�8)%	
� ����E�8 *�65 �uA�5� %:8O � ���,-O F!� )2004 Badrie, & Calix-D’Heureux.(  �H� @� ��8�� Q�E�! O@����8 ��%��� )��,�!� @� O�
�68 G�m6I6�< �<�6S	� X��U� �-�	� ���N; ��6� @��4 )��� �< r%
 rN? �� 3
�8 \<�^ �S?A� �� r�a� )��>4O�
 ������" F!� �8 @� ���� O�
�68 G�m6I6�< ����6� �< �68 ����F!6V�8 )��"� .��8 ���I��� 9� 4� )%" �< O�� ��
��� ������ Z�4 O��6� FE47 �8 �v8�%? ��H��� W�8� � �,�8 �� X�	P �����" \-�? ������ )2011 .,al et Darzi(. ����F!6V�8 �< X�"�� -6a5���� %	4�� \j�j� @�*�� ��%^ sN& � �=4���O u�<O �-�	� 4%��� � @�!��@7O �%�� � �>47 � 4�Z J�w�F u�<O �=4���O s7 ����O �
��F F!� )2004 .,al et Arancon.( )��a� G:�& ������ �<\�I� X�"�� �6��6
O�
 %"� � O�-�	� %	4�� *X
7 *x� *O�� *FI�:8 *�%:�I6� Z	=	�* *Q�Z�	� *\H�4 X�������
 � %�!��	��7�
  ��TU�O%�,� �< O�� %"� ��
��� ���� )2012 .,al et Haghparast.( X�	y�
 G:�& ������ z��< 3��ZJ� %"� *)��� G���� %"� *���� �U��5 �� O��� � �6:>< \��� �< 3	�O�
 ����� @� \�:^ *�H�5 O�6" � ��� ���6" )2000 Muller,(.  ������� ���4 )��� F!� �8 )��,�!� @� 5 X� �� ���H
 �68 ����F!6V�8 ]:! 3��ZJ� �	����� e�,��� *��6< �@� �� 9�%4� ���6
 � �@� �� � G�5 f�:!�8�
 �� )��� O�PM�� )%" F!� � Z�4 )��,�!� 9{6� ����F!6V�8 � %�!� G��6�
 ]:! 3��ZJ� X�4��!6�47 f�:!�8 O�PM�� ���6" )2016 .,al et Abdashti-Ebrahimzadeh.( i���4 \-�? @� 3
��� Azizi � ����H�
 )2008( ���4 ��� �8 3��ZJ� L6�! ����F!6V�8 @� 5% �4@� �� 15% �4@� z��< �6:>< �	����� ��,- e�,��� ��6< � ��H��� \� �46<�< �4��I7 )%" F!�. �� �
���� �8 Rathore � ����H�
 )2009( 9� 4� %4��� �T� )��a� G:�& ������ �< %"� � ��H��� ��)� 6!�� !��<� %" � �6����"�� ��<� �< G:�& ������ z��< �ZJ��3 �	����� e�,��� *)��� ��%�� *rA; ��%�� �4�� �� *rA; ��%�� �5�"O�
 �:4�& � g5�" F"���< �� ��)� 6!�� F:E4 �< �46�4 %
�" )%" F!�. Spinelli � ����H�
 )2010( �� ������ %	�J���� �8 )��,�!� @� )��a� G:�& ������ ]:! 3��ZJ� ��Z�� \�J���8 � � ��4�� 3��ZJ� ��Z�� 7X�4��!6�4 � X������ C �� )��� �6��=4�J ���6". Heydari � ����H�
 )2017( M��Z� %4��8 �8 ��<��8 5 X� �� ���H
 �68 ����F!6V�8 �< )���
 3% 8�6 G:�& *������ ��< O��,- �@� G�5 \� � �@� G�5 �^�! ��><�X �4��  �� �� )��� ����
��>< F"��. �� ������ �=�� )��,�!� @� �� e64 �68 G�m6I6�< ����F!6V�8 � G:�& *������ ��Z�� X������ C � ���%�!� )6�� �&6��=4�J �!A�� �� 3��ZJ� ��� ) .,al et Araghian 2015.(  �&6��< �< ]I��� �8| )%" X�� 3
��� �< r%
 �!��< �T� �6����"�� G:�& ������ � ��<��8 �68 ����F!6V�8 � Z�4 �!��< �T�
�O \<���� X�� �� ����� �< �5�< ��,- W�8� � �,�8 )��� ������ O�PM��* �9� 4 .%"   
���  ����  X�� Y���� �� *��>< ���E<�� � Z���� ��! 1395 �� ���Z� ��
��� )�=�4�� ��@7 ��A!� %?�� ��>,-� )��=!��65(* q^�� �� s6	&�^�" *��>,-� �< p�� ����J��}& 32 �&�� � 40 ���^� �I��" � �6_ 51 �&�� � 48 ���^� �^�" �< 
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����34 )���" *6                                                                                                                  873  e�,��� 5155 ��� @� b�! ���� ��&� %". s7 � O�6
 X�� ���	� ���4G�5 �< ���E�@O�
 ~��:E4 ��! �< X�=4��� ��%4��< I�!��4� X�< 160 -110 ������� � X�=4��� �&�� ����? �4��I�! X�< 16-10 �&�� ��4�!���� ��.%"�<  O��< )@�%4�O��� -6a5��� J�Z�H� � "������ `�5 \�� 3���@7 \:^ @� F"�8 @� i	� ���4 @� X��@ �< Y�� 30-0 ��4�!��� �46�4O����< � x� @� k6�j����8 �>47 G� �46�4 �< )�=����@7 \��	� .%" i���4 ��Z � `�5 \�� 3���@7 � ����F!6V�8 ��6� ��I��� �� ��%& 1 ���4 )��� )%" F!�.    !��& 1- �,�(- ./0(� �1"2 3�41�5� 6�.(7� � ������( 8�1 9� ��:;(< � )�� ����=��>��    ?��",��  "@�6  A���,'  �7(",7B� =(���  
pH =6�2    )%(  (F"G���� "2 F"G)  )dS/m(  8�1 �H�.�  16/0  4/0  1/0  08/2  55/7  ��6I-�!�  ����=��>��  35/4  69/1  4  94/2  02/8  -   3���@7 �< ��6-\��6�8�J �� ]I�^ L�_ `6�< \��8 �J��a� ��&� .%" O�
����� ��6� )��,�!� \��": �68 ����F!6V�8 �� 4 b�! �,-)* 5* 10 � 15 X� �� ���H
( �8 @� F8�" 34�����	< �%�� 9�� )worm Golden( ��>� %" � �6����"�� G:�& ������ �< 9�4 O�� � �I7X�u )Algline( F5�! F8�" �,- Q��� )tarim Safa( ��8�� �� �! b�! )�,-* 1 � 5/1 9�� �< (���I �� �S4 ��J�� .%" ��8O%	< X��@ 3���@7 ��!��< ���4 L�_ \��"   36 ��8 �< ���<� 2×2 ��� � ��-�J X�< ��8�
 Q�4 ��� � X�< `6�<�
 �� ��� �� �S4 ��J�� .%" x� @� ������ `�5*O@�� F�8 �N< �8 @� F8�" ��8�� �N< ��>,-� ��>� *%" �< ��6-�V8O� �� F�>:����)�� 1395 �< ��-�J X�< ���� � O�� ���� 50 ��4�!��� � Y�� F"�8   2 ��4�!��� 9� 4� .%" %�< @� G� ��,
 �
�N< �<�6_ \��8 �4�6& .%4�@ ��%�� ���J� O���<7 X��@ �� �! )�� ��� )��� %"� )��� �� ��< �� ��,
 � %�< @� �7 G���< �� ��,
 .�6< �� �6_ )��� %"� ������ ���	8 ����
 O@�
 <���6- �!�� 9� 4� %". ������ �68 ����F!6V�8 \:^ @� F"�8 �
�N< �< ��8O�
 �����@7 �J�t� %" � X�I�� )��� �6����"�� G:�& ������ )O��? 1% %�!� I7�*G�	� G� ����9�� �< 9��6��8 %�!� *G�I�:�& 3/19% %�E8� Q�!��� � 5/44% ��6� �I7( �� ��?�� 5-4 ���< )��� � �� ��?�� �=�� �< ��-�J �4��@ G� )�� O�� ��6<�
 ����� .%4%" F"���< f�:!�8�
 \:^ @� ��?�� �<6P�%" �>47 �� �5��� ��<7)�� 9� 4� ��%��.   ��,- ��6� �!��< �� X�� 3
��� \��" ��,- G�m6I6J�6� e�,���) *��6< ��%�� \� �� *��6< �@� �� � G�5 f�:!�8 � �@� �� � G�5 (��6< � ��,- ������"6�< g5�") �=	�Z:! *f�< ��Z�� \�J���8 a* b � \�J���8 \8 *f�< ��Z�� X�4��!6�47 *f�:!�8 ���%�!� \<�^ *�6�!����� X������ C � %�h64�AJ (f�:!�8 %4�6< �8 %�< @� ��?�� �
%�� � \:^ @� �<6P�%" f�:!�8�
 )180 @�� x� @� (F"�8 )@�%4�O��� .%4%"  ��< O)@�%4�O��� ��,- G�m6I6J�6� )��� �� \?��� ���4� �%"� ��)� � %�< @� rN? �T� "�?��*�
 5 ��6< �< ��6-J��a� �s�j�4� )��8 � e�,��� ��6< @�) ?�4�� �^6_ �� �>�4� O�^�! �-��( )@�%4�O��� � ��%�� \� �� ��6< Z�4 M���" %" � ��=4��X 47�> �� �S4 ��J�� %". ��6<�
 �< �%� 40 @�� � f�:!�8�
 �� �%� 7 @�� �� ����" ���! � O��� ���� G�5 .%4%" ��< O)@�%4�O��� �@� �� � G�5 ��6< � �@� �� � G�5 f�:!�8�
 @� �@���O �� ���� �< F^� 01/0 )��,�!� %".   



874                                                                                                                                                             !��� "#� $%�& ���'� �(�(�)...  O��< )@�%4�O��� ��%�� \�J���8 @� M�� Arnon )1949( )��,�!� .%" X�%< �6S	� ��%�� 5/0 9��  @�FJ�< f�< )@�� )��� �� ���
 �	�P �< 5 �������I �6�!� 80% )%�<68 � %�< )��a� @� N;�8 �J�- X���� )���" 2 �6:� )��� %"� �6��� F!%< )%�7 �< �6�!� 80% �< Q ? 20 �������I %4�!�) %" � �<]���� �� �6_ �6�O�
 663 � 645 ���64�4 O��< \�J���8 a � b ��Z�� sN& Fh��^ %" � ��!��< �6��JO�
 1* 2 � 3 �<]���� ��Z�� \�J���8 a* b � \�J���8 \8 ]E?�< ����9�� �< 9�� �@� �� �46�4 �:!��� .%"    1(  V/1000W×6452.69A-66312.7A = Chla  2(  V/1000W×6634.68A-64522.9A = Chlb 3(  V/1000W×6638.02A-64520.2A = Chl Total  xA= ��Z�� sN& �� �6_ �6� ��6� �S4  V= Q ? ���>4 �6��� \�J���8 ����)(���  W= �@� �46�4 �� �
��� (9��)  ��<O )@�%4����O ����Z !6�47�4��X @� M�� Wagner )1979( )��,�!� .%" %<�X�6S	� 1/0 9�� @� FJ�< )@�� f�:!�8 �� �< 10 ����I��� �6��� �64��� !��%O s65 �!��)% � %�< )��a� \-�? �� �< �6HI�J \��	� )��8 � �<%�� 10 ^���� �< ��� 4000 ��4�!�,�m6 %" � �6��� ���� �7 �< �I6I�
O ��@7�3 ��!����� ����4� ��J�� � ��� �>47 �� 6J�\ ��y�)% � �< �%� 24 F��! �� ����H� �< ���O 25 �&�� �4�!����� ���^ )��� .%" xV! sN& ��X )��� �� �6_ �6� 550 ���64�4 �!6� ���6�J���HV!� Fh��^ .%" FS�; !6�47�4��X f�:!�8 )C( �< )��,�!� @� �6��J 4 �< ]E? �����u6� �< 9�� �@� �� FJ�< �:!��� %����.   4(    bc ε A=  ε= ]��t �"6��5 �<��< 33000 ��4�!��� �< �6�  A =sN&  b= p�� 68�� �� \!  c= FS�; �6��� ��6� �S4  ��<O )@�%4����O ���%�!� \<�^ *�6�!����� @� )��a� f�:!�8 )2 9�� f�:!�8 �� �� �< ���
 )%�<68 � %�<   50 ������� s7 ���� �< �7 �J�t� %"( � 3 )��^ \	J DI��J�X 1% �< ��6	� ���!�	" )��,�!� .%" xV! ��a�) �< �6��� �6! 2/0 ����4 �� �%�!� �< 2/8=pH ���� %" � ��!��< �6��J 5 ��%�� �7 �< ]E? %-�� �:!��� %" )2007 .,al et Zheng �2006 .,al et Rutkowski.(    5(  S.N.E/C×100 = TA S= ��%�� �6! �J�a� ����)���I(  N= ���I���4 �6! )2/0 (����4 E =�8��u�� %�!� �I7 %�!�) =G����! 064/0(  C= ��Z�� )��a� )6�� )10 ����(���I  O��< )@�%4�O��� X������ C @� M�� Uggla � ����H�
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 � ���8�X �7 )11/3%( k6<�� �< ����� %
�" �6< ��%&) 6.( �E���� X�=4��� �T� ����� G:�& ������ ���4 ��� �8 X�����< ��Z�� ���%�!� f�:!�8 )843/3%( k6<�� �< ����� 5/1 9�� �< ���I G:�& ������ �6< � ���8�X ��Z�� �7 )003/3%( k6<�� �< ����� 
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Abstract     Roselle (Hibiscus sabdariffa L.) is a valuable medicinal plant widely used in the pharmaceutical, food, and industrial products. In order to investigate the effects of vermicompost and seaweed foliar application on quantitative and qualitative traits of roselle, this research was carried out in Islamic Azad University, Isfahan Branch in spring, summer and autumn of 2016. The experiment was conducted as factorial in the form of a randomized complete block design with three replications. Vermicompost treatments were applied on four levels: zero (control), 5, 10 and 15 ton/ha, and seaweed spraying at three levels: 0 (control), 1 and 1.5g/L at intervals of one month. At the end of experiment, plant height, number of flowers, fresh and dry weights of the plant, fresh and dry weights of calyx, chlorophyll a, b and total, anthocyanin content, vitamin C, flavonoids and titratable acidity of calyx were measured. The results indicated that the use of seaweed and vermicompost improved the quantitative and qualitative characteristics of roselle. The highest plant height, number of flowers per plant, fresh and dry weights of plant and calyx, chlorophyll a, b and total, anthocyanin content, titratable acid, and vitamin C in calyx, were measured in vermicompost 15 ton/ha. Also the highest amount of chlorophyll a, anthocyanin, flavonoids, titratable acid, and vitamin C of calyx, number of flowers per plant and fresh weight of plant were measured in 1.5 g/l seaweed. The highest amount of vitamin C (68.74 mg/100g), titratable acid (4.97%), anthocyanin (1.400mg/g) in calyx, number of flowers per plant (73.33) and plant fresh weight (828.33 g) were observed in vermicompost 15 ton /ha with the foliar application of seaweed 1.5 g/l.   
Keywords: Roselle (Hibiscus sabdariffa L.), vitamin C, anthocyanin, organic fertilizer, morphological traits, biochemical traits. 


