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�57S ������" s��; ?��;  S�=���C4 ���9&��P��3 HC�?*����� ��"�%=; � S��Y�[� )%" �7 )��,�!� ?� L�� �
�57 �� ?� �%��
 V9[ ��5� 2
5F3 ���[ )��� .H!� �
�57S ������" �;  V�G��; �& �%3�� �=36 �� H��9_ s��; ���5G6 a6 � `�4 ���5" )Radwan et al., 2015(. ?� ��5!* SZ�p�-�> `�4 � ��PR� )��� �; �&5� �; �5-� S?����7 I�c5G57� 2�3 ��=� �� �59=; ��F��� t�7� � �,�7 ��
��� ������ ���� )Khoram Del et al., 2007.( �F� ?� ��7�� ��-� S?����7 ��%��� )��,�!� ?� �
�57S ��C�? � �G6 ���&?� �
�57S �G6 53�3 �� f�C�!57��
S ����? �; X%
 XP> ��;��7 �
�57S ������" H!� �7 ���&?� S�
��9
�� ��PR� )��� S��; V�3 �; X�%
� S?����7 I�c5G57� a5C�� ������ )Benzon et 

al., 2015(.        �� ��!�
S ��4� ��TU� ��PR� �-�	� ��5� ?��3 �; VF" 53�3 ���Q �; %"� � 5�3 ��
��� ��5� �&5� ���[ ��K�� .H!� �%3�"5� ���Q S�57 �; ���Q 53�3 � ��Fu57 ?� *53�3 s��; �� �� H��;�[ f�\	� S?�!�
� �-�	� ���P: ?� �5Cv7 S�57* 2��ZK� �����7 X�Y� �-�	� *���P: 2
�7 t�!H� *`�4 �; V[�%> �%3�!� �T�S�
 �,	� �"�3 ?� X�Y� 2�; ?� %> �57 � 2
�7 ��%�� ���K� ��;��7 �57 ���5" )Jyothi & Hebsur, 2017 wJanmohammadi et al., 2016(. �; S�����F; 53�3 �
�57* ���? � H��! S?�!�
� �-�	� �; ?��3 ���P: )��� k9�	� � x	
��
 ���5"* L��?� ��)��� ���[ �; aP& L�����; ��Z�� �-�	� ���P: )�5;* �� � ��3 L�y 2
�7 ��5�;6 *�-�	� ��F��� �5Y�� Z�3 2��ZK� ��%;�� )Naderi & Danesh-Shahraki, 2013(. )�@��; *�6 V�%9� ��5� �; z���� *53�3 �����S�
 *�F�Z�K *������" �F�c5G5�; � H�G��KS�
 7S��Z�G��� �=36 �� ���R� ��%
� �7 )�@��; �@�3�S��P� *����; H�G��KS�
 ������" � H��;�[ Q5,3 �� S��: �G5�! �� L�� 53�3 ���Q ��%�%� ������ )Asadzade et al., 2015(. 53�3 ���Q �� {�! q�; ?� k��_ PK�	� �3?��S� � �� ����S�
 `�7 ���� )��� ��%35"* �� � ��3 ��TU� S����; �; ���-5Y4 S%"� ��
��� %3��� )Mohammadbagheri & Naderi, 2017.(        I��5�
 %�!� �F� �<�� ?� �
�57S ^!�	� ��5� )��,�!� �� 8�\3 S?����7 I�3���� ��%"�;. �; �&5� �; ���\3S�
 *%�%& ��5� �F��5�
 ��5� �S� |5	�� ?� �5FG5����
 �; 8�& �G5FG5� }��9C3 f7 %	�C
 �7 VF��� ?� ^�7��S�
 S��5� H�9l� )%" ~!5� V�K � �m��,3� I�;5K��%�
 � S�
%35�� �3c��%�
 ��%	"�;. ���=�L� ��T6 I�c5G5�; I��5�
 %�!� V��" I���� n� � z��5�; �� ��
��� )Zachariakis et al., 2001(* I���� aP& � n� � �-�	� ���P: �3%�� *�?�) *f�C�7 *�,CK *f�!��� *Z	<	� *L
6 S�� � (i� )Azarpour et 

al., 2011( � �59=; ���-5Y4 *�F�Z�K *������" �F�c5G5�; � SZ�p�-�> `�4 ��%"�; )Daur, 2013(. L�	��
 ���5 �F��5�
 �; aP& *���C7�  %	���Ki,	� � Z�	!5�K* ��Z�� [*%	 S�
%�!� *�	��6 2��ZK� ������� S��: �5�! � V�5_ �%" �5�! ���� ��P���TU� H!� )Abdel Razzak & El- Sharkawy, 2013(. ?� � 36 �7 �� ��
��� *������ ���=�L� ��DC� ���9_ ��5; ��5� ��Y��!� )%" *H!� �;%� �� S�����F; �
�57S ��5� ?��3  S��;��PR� )��� H[� S����; ���G .��7 �; �&5� �; H��
� V�S%��� �;��5	� )��� ������ �; O?�� S��Y�[� V;�[ *�&5� L�� 2
��� �;�5\	� �!��; ��TU� 53�3 �57 �G6 � I��5�
 %�!� �; ���-5Y4 �,�7 � ��Z�� ^�7��S�
 V�F�� )%	
�i3�!� V�S%��� 8� 3� %".    
���  ����        L��2
��� �� ��!�
S 1396-1395 �� �:�; n[�� �� ���!�=" � �5�� �; a6 � S�5
 8�� � I�4 � |�,��� 



136     "
��� ��#$%... � '() �
  
��� '�* ?� {�! ���� 1780 ��� ��&� .%" L�%;�5\	� �����?6 �;��5- V��5�7�K �� ^G�[ N�_ `5�;S�
 V��7 �K��Y� �; �� V��� �57 �G6 53�3 )N5�! *�,- 2* 3 � 4 �������G �� I� ���G (a6 � I��5�
 %�!� )N5�! *�,- 1* 2 �   3 �������G �� I� ���G (a6 �� �! ���F� 8� 3� %". 2�� ?� |��" 2���?6 �35�3 `�4 V�� S��&� N�_ �; �35�3S����; ?� �� k�� 30-0 � 60 -30 ��3�!S��� ��5� ��Z � ���[ HK�� ��%&) 1.( ��7 �����?6 �; H>�C� 250 n;����� �; �5_ ��7 25 ��� � ��� ��7 3 ��� �� 3 o��� �; ��-�K L�; o����
 1 ��� �� �\3 ��K�� %" � 16 ��5; V�S%��� �� �
 o��� H�7 %". H"���; ��
��� �� H�=9���� � ����4 ��! 96 8� 3� %����. �;V�G� �59�7 a6 �� ���	� � )��,�!� ?� a6 *)�u S���;6 �;��5- �;�[�: � �;��-�K �
 30 ?�� I���; �; f > �Yp�� �� ����� VYK %"� 8� 3� .%" 53�3 �57 �G6 ) �;8�3 S�� � ������� 53�3 (���� � I��5�
 %�!� ) �;8�3 S�� � Humisuper(* �;��5- n��� S�� 8�%3�S�
 )��� V�S%��� �5��� �"��%3%". �5��� �"��53�3 �57 �G6 � I��5�
 %�!� �;��5- �3���%& �� b	� ��>�� �� )��S�
 %	,!� � L�����K �; V-�5K �3��? 10 ?�� ~!5� f!O��S�
 ��!� �� I� H;53 {9- S�� ��5;�
 ����� .%���� pH �35�3S�
 `�4 ~!5� pH��� )�%� 262( � H��%
 �F���FG� )��Y� ~!5� H��%
b	! )�%� 664( �;��?�� %". �;��?�� HK�; �35�3S�
 `�4 k9_ O�� S�����%�
 � ��Z�� )��� �G6 �; )��,�!� ?� O�� �5�!�%�C7� �� %���� 8� 3�. H\�: �c����3 k9_ O�� *��%� 7 H\�: �,CK ~!5� ���5�K���Fv!� � H\�: f�!��� �; )��,�!� ?� )�<�!� f��K���5�K )?�%3�S��� %" )Kudsen & Peterson, 1982 wOlsen & Sommers, 1982.(    "��+ 1- -.�/� '0�.1�	 2.��1) 3�4  '5��0 ��
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� '0�.1�	       S��; )?�%3�S��� H\�: �-�	� ���P: �; �35�3S����; �K��Y� q�; ?� {�! ��5;�
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 I� ?� �@�S�
 �����?6 7 �� 10 V� �;��5- �K��Y� �;��5	� �35�3 H"���; %" � �� )�<����?6 %���� ����� 23�� n[�� �� )�<�
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 %�!� 2 �� ��Z
 �; )���
 53�3 �57 4 �� ��Z
 � I��5�
 %�!� � 53�3 �57 3 �� ��Z
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��� %" VF") 1.( L�����; ��Z�� L�3��!5�36 �� ����� 53�3 �57 3 �� ��Z
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 %�!� �; ��Z�� 63/62 ���F���5 �� 8�� � L����7 ��Z�� �� �
�����S I��5�
 %�!� 2* 1 � 3 �� ��Z
 �;^���� �; )���
 �353 �57 2* 3 � 4 �� ��Z
 �; ��Z�� 44/34* 56/34 � 26/36 �5���F�� �� 8�� V-�> %" VF") 2.(    "��+ 2- -.�/� �.KL% M��.�	� �#	 
��� �
  �'() N��
�� ��5	 � �#	 O0�P/� ���) �0 @	K�� �E�F7 '��Q� OJ����� D�Q0�� R�I���� �+��  ��	1) 
D	���S% T0�F�  R����5
/�) ��U
F%���  >�5�/* �?�9 @���/�� ns82/48 ns011/0 ns17/0  ns06/0  ns03/0  2  3
�0  ns11/24 ns006/0 **02/32 **02/1 **81/0 3 
��� �
  '()  ns75/144 ns003/0 **17/3 ns06/0 ns04/0 3  N��
�� ��5	  *20/169 *010/0 ns 94/0 ns 05/0 ns 02/0 9  
��� '() × N��
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Effects of organic nano-fertilizer and humic acid on biochemical characteristics and 

some essential oil of domask-rose (Rosa damascena Mill.) 
 

M. Shahsavari1, D. Naderi2* and M.M. Gheisari3  1- M.Sc. graduated, Department of Horticulture, Isfahan (Khorasgan) Branch, Islamic Azad University, Isfahan, Iran 2*- Corresponding author, Faculty of Agriculture, Isfahan (Khorasgan) Branch, Islamic Azad University, Isfahan, Iran      E-mail: d.naderi@khuisf.ac.ir 3- Faculty of Basic Sciences, Isfahan (Khorasgan) Branch, Islamic Azad University, Isfahan, Iran  Received: March 2018         Revised: November 2018             Accepted: December 2018  
Abstract      Balanced nutrition is one of the most important factors in improving the quality and performance of medicinal plants such as Domask-Rose (Rosa damascena Mill.). In recent years, the approach to removing or reducing the use of chemical fertilizers with the aim of replacing organic fertilizers and the application of new products has been widely considered. For this purpose, a factorial experiment was conducted in a randomized complete block design with two factors of organic nano-fertilizer (levels of zero, 2, 3 and 4 cc in one liter of water) and humic acid (levels of zero, 1, 2 and 3 cc in one liter of water) in three replications. The results showed that the highest amount of nitrogen was obtained in organic nano-fertilizer treatments of 4 and 3 per thousand, and the highest amount of phosphorus and potassium was obtained in organic nano-fertilizer of 4 per thousand. The highest amount of anthocyanin (62.63 µg / g) was obtained in organic nano-fertilizer of 3 per 1000, and the highest amount of carotenoids (range from 0.44 to 0.35 mg / g) was obtained in humic acid treatments without nano-fertilizer and with nano-fertilizer of 2, 4 and 3 per thousand. The 2-phenyl ethanol, citronellol, geraniol and alpha-pinene compounds were the highest essential oil components. The highest amount of 2-phenyl ethanol was obtained in the treatment of organic nano-fertilizer and humic acid at concentrations of 3 per thousand. The highest amount of citronellol, alpha-pinene and the least amount of 2-pheny lethanol were observed in the treatment of organic nano-fertilizer with 4 per thousand and humic acid 3 per thousand. The lowest amount of citronellol and alpha-pinene, and the highest amount of geraniol were obtained in organic nano-fertilizer 2 per thousand with humic acid 2 and 1 per thousand. According to the findings of this research, organic nano-fertilizer and humic acid treatments showed a positive effect on the concentration of mineral elements and essential oil components.  
Keywords: Potassium, geraniol, citronellol, domask-rose (Rosa damascena Mill.), organic nano-fertilizer, anthocyanin.  


