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1 - Matricaria chamomilla                               2 - Foeniculum vulgare Miller                             3 - Artemisia pallens  
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I��� 1- 	G.��"�# 	1�73� � 	��3�3� O�_ �6� 9:� 6���.  
Table 1. Physical and chemical properties of the used soil. 

"�#�Q�� a�Q��/ 
macro elements  

O�_ A��� 
soil texture  

 R�3!�Q_	��3�3� 
Chemical characters 

O�_ 	,H �6�� 
soil organic matter  

N K P Sand Silt Clay pH  EC  TNV OC OM 
(%)  (mg/kg) (%)  (%) 

0.07  181 9.5  45  29  26  7.57  0.7  11.5  0.87  1.51  
OM=Organic matter, OC=Organic carbon, TNV= Total neutralizing value 

  

�+;���= ( %;��. >?�$  

  Y�� l#�./ �6 K,�L M�N O��� P��E 	�6�Q& �� 16 ���3& � �6 �: ���1& ���
� .�� ��3&"�#� 	0���2H P��� ��6�-� 

	���8A:�D�E F3��3#�3:� � 	-3 �& 2� �H�# ������# �#�� 6�� I���) 2(.  

  

I��� 2- "�#���3& R�Q=0� �}�| d3-�&�6 ��� �6� 9:�  
Table 2. Detail of experiment treatments used in this research  

"6�E "�#���3&  
Fertilizer 

treatments  

�#��  
Control  

	���A:�D�E  
Vermicompost 

(tons per hectare)  

	-3 �& "�#6�E  
Compound fertilizers 

F3��3# �3:�  
Humic acid  

(liter per hectare)  
control  V1  V2  V3  V4  V5  V1+H5  V2+H4  V3+H3  V4+H2  V5+H1  H5  H4  H3  H2  H1  

	���A:�D�E 
Vermicompost  

0  9  18  27  36  45  9  18  27  36  45  0  0  0  0  0  

 F3��3# �3:�  
Humic Acid  

0  0  0  0  0  0  15  12.5  10  7.5  5  15  12.5  10  7.5  5  

  

@(; -����. %&/  

  I�5
"�# F� �,�: 6��� 2� �5� 	�;�� �6 �� :� I�: 91 �35&  ����G �6 A��E ���2 �& � 6�2H "��# �6"���5S
 ��6�G. 

�6  �_�����9;��& I�: 92 ^/ 2� �6��H"2�: 8Y3�2 A0E I�5
�# �6 �,�f	��# �� ��!�� 70 *70 	9
�:�9� � �� �VL 50 

	9
�:�9� � �� d�� 50 	9
�:�9� ���
� .�� �6 Y3| 8A0E 	���A:�D�E  I�5
 �# "��� ��� 6�� 4E��& y�:� �� ���/ �#

� ��:��� �� ���& �� ���3& �q&<� ��� �� O�_ z��=� �� � �6 �,�f�# �
�� �9=��.  l���2H ��39
73,�
H 	���A:�D�E 

	��Q� �� M�� I��� 3 6��. 

  

  

  

I��� 3- [��9
  6�E 73,�
H	���A:�D�E ��� �6� 9:� d3-�& Y�� �6.   
Table 3. Analysis results of used vermicompost in this research.   

�n��93
  
N 

43:�9/  
K  

� ;�  
P  

43;�E  
Ca  

4�73��  
Mg  

Y#H  
Fe  

"��  
Zn  

7�S��  
Mn  

^�  
Cu  

(%)  (ppm)  
1.08  1.05  0.3  1.31  0.22  1022  150  496  22  

  

  F3��3#�3:� �� 73,�
H M��0� �6 I��� 48 �6 ��� �6 PQ� ���  ��: �9 # �6Y�6���� �  ��: �9 #86�6�_ �� ���& �� 

���3&"�# <��q& 8��� �� F90&"�# "��3�H �6�7�� �� 8I�5
 a��N� F90& ��� �/ 2� �q� .F3��3#�3:�  ���-� �� T���
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 F90& jH �6 ��� �=0�� �6�7�� .�4#Y3�f  ���3& I���� "�#2�� �6F3��3#�3:� 8����B��  8jH �3=�& 2� "�3G���

 A��: "��3�H6 .�� ���
� U�! 

  

I��� 4- 9
 [��73,�
H F3��3#�3:� -�& Y�� �6 ��� �6� 9:�d3. 
Table 4. Analysis results of used humic acid in this research. 

�n��93
  
N  

� ;�  
P  

43:�9/  
K  

Y#H  
Fe  

^�  
Cu 

"��  
Zn  

7�S��  
Mn   

43;�E  
Ca  

�73��  
Mg  

 Y��E A�;


�n��93
 ��  

C/N  

 Y��E

	,H  
OC  

 �6��

	,H  
OM  

 F3��3#

�3:�  
Humic 
Acid 

 F��,��

�3:�  
Fulvic 
Acid 

(mg/kg)  (%)                                         

8300  59900  18700  1096.51  558.27  13.33  4216.5  2100  300  10.24  8.5  64.82  15  12  
OM=Organic matter, OC=Organic carbon, TNV= Total neutralizing value, C/N=ratio of carbon/nitrogen 

  

   �6 �� :�1392 �L�: ��#�#  2�5 	9
�: "�9� 2� UV:O�_ <E � �
�� ���6 15 ���H ��� 1393 A��6�� �_���:�# 

��R��!  g� &�� 2� �� <E5 	9
�: O�_ "�9� ���
� .�� �_���:�# �6 ���: � �� ����� ��#" �N 	q3F0_ .�
��   

�23�(%�+ ���6��8 %&�2  

  	G.��"�# �2��
�"�3G  ���R���� 2� g� &�� 8��3G �VL 8�L�: ���� �_�� �8	�� ���� �_�� 	��� 8	��� 6�1��� \�� �6 

8��91# 6�1��� �L�: �6 8��91# 6�1��� �_���: �6 8��91# 6�1�� � �!�6 ^
�:�  �K3E�&"�# ^
�:� .�
6��  

@(;  "��!= ( A6�� B&CD�<. �&'���  

  ^
�:� 2� "�3G\���#�03� ��S9:6 o�:�& 8jH �� �3V-& k�� �� 8 R�� �� ��
��E "�2 ��:A Y3,�� ���_ g��� 2� 8

�VL�"�# ��
��E �6�E k���_ �& ^
�:� �� ���
�.  	#�3G F0_ �6�� �� jH A�;
20  ��1  .6���62��  �B
 �6 �� 8^
�:�

 ��:��� �
��
 F0_ �2� K;|�� 8A��N� �!�6 Y9��G.��  ^
�:� 6�1��� A��5
 �6 �� �:� �!�6 �6�E j�} �6 ^


 \�� 6�1����� ��:��� .  

"��!= >�#&= �E;�<. �����F8 ( �+�+  

   	��:��� � "2�:��� ��#K3E�& ^
�:� "�# �� �6� 9:�"2���G 	���G�&������E ��S9��:6 2�1  "2�G 	���G�&������E �

<3N �� PQ9� 	��� [�:2 ���
� ��8  A3�#� P3,6 �� ���K3E�&"�#  Y3� 2� 8����25 ��� 	��:��� K3E�& )thujene-α 8α-

pinene 8sabinene 8myrcene 8α-terpinene 8limonene 81,8- cineole 8γ-terpinene 8linalool 8trans pinocarveol 8cis 

sabino 8terpinen-4-ol 8-terpineolα 8myrtenol 8trans carveol 8linalool acetate 8E-anethol 8-terpinyl acetateα 8geranyl 

acetate 8methyl eugenol 8 -homolonα 8caryophyllene oxide 8humulene epoxide 8P- cymene 8myrtenyl acetate( 8

 o-�8 .A:� ��� ����� �,�-� �6 K3E�&  ���-�2/0 ��S9�:6 ��� ^
�:� �# 2� �93,��13� "2�G a��G�&����E �� d��7&  �!�6 �

K3E�&P310& "�#  "2�:��� 2� ^/ ^
��:� �# ���#6������# "��62�� �_��2 ��:��� ��. 4#Y3�f  F�� ����-�

 �6 �6 ^
��:� ��# 2� ��93,��13�	��3���93,  ��� P�Q9� a��G�&�����E 2��G ��S9�:6 ��� � ��� d�3L� ���9����1�6

<�3N 	���� [��: d��7&<3N �K3E�& �� z���� 	��� "�# ^
�:� �6 6���� "�#����B��  (	��:���) 	 3E 	:���

��A:6  .��H  

 �23�(%�+ ��GD������D� �;�� %�+  

   ��S9:6 "2�G 	���G�&����E :T���: ��� a��G�&����E 2�G Thermo I���  UFM ��9: "���65-DB  ��� �/ "�13�3: ��

 I��N �� �9_��G10  �VL 8�9�1/0 	�3� YE��: 2��� ���c A��=�} � �9�4/0  .A���G ����L �6� 9:� 6��� �9���13�

 

1 - GC (Gas chromotography)                                                2 - GC/MS (Gas chromatography-mass spectrometry)  
٢ IndexRetention  
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����
��"7��� 	���6 �9: 2� �60  �&285  ���6y�3;�:  "��6 l��7�� ��80  ���6 y�3;�: R�� �� <L�& � �-3L6 �63 

�� 43B�& 	��5
 "���6 �6 ��-3L6.  

   ��S9:6	��� [�: <3N �� PQ9� "2�G 	���G�&������E : I�� ������ a��G�&����E 2�G ��S9:63400  ��� ���� PQ9�

 ��9: �� 	��� 	��: <3NDB-5  I�N ��30 9� ��VL 8�25/0  YE�: 2�� ��c A��=} � �9�3�3�25/0  6��� ����13�

 .A��G ���L �6� 9:�����
��"7��� 	���6  2�60  ��&270  ���6y�3;�:  "��6 l��7�� ��3  ���6 y�3;�: .6�� �-3L6 �6

��6"  d��7& �B ��280  ���6y�3;�:  ���6"  Y�c� �;
��&290  ����6y�3;��: �# 2�G .�� 43B�& ����_ �� ��3

999/0  ��3�:�73
�� "n�
� 8�3
�C F�� �� ����� Y1:� ���2 .A��G ���L �6� 9:� 6��� P��| 2��G ������ ���70  � A�,� ����91,�

 2� 	��� �6�����350  -40 6��.   

  "��E�� "���H �6�6�# �� �6� 9:� 2� ��
��7�� SAS, 9.1 ���
� .A��G "��� �;��-� Y3S
�3�8�# ��2H� ��f ����6"� Y1
�6 �6 

UV: I��9|� F� � [�/ �!�6 �� ��E �6�� .��   

(��)�  
  ��39
�#" ��A:6���H 2� ��7�& ^
����� ��0
 6�6 �E UV:"�# <�9=� F3��3#8�3:� 	���A:�D�E � d3 �& �H�# �� 

g� &�� 8��3G �VL 8�L�: ���� �_�� 8	��� ���� �_�� 	��� 8	��� 6�1��� 8\�� 1���6� 8�L�: 6�1��� �_���:8 �!�6 

^
�:� � 6�1��� ^
�:� �6 UV: F� �!�6 	�q���6 .��6�G   

  �;��-� Y3S
�3��# ��0
 6�6 �E Y��903� Y3S
�3� ) �L�: �VL7/12 	�3�(�9�  ���3& �� d�q9�V5+H1 )45  ��91# �6 Y&

	��� � A:�D�E5 F3��3# ��91# �6 �93,86�� (�3:� ��303� g� &�� �3G� )49 	9
�:8(�9� ���� �_�� 	��� 	��� )35 (6�� 8

) \�� 6�1���356 ) �_���: 6�1��� 8(��91# �6 ��G��3E773 ) ^
�:� �!�6 Y��&c�� 8(��91# �6 ��G��3E86/1% �tE��| � (

) ��91# �6 ^
�:� 6�1���14  (��G��3E ���3& �6V5 )45 	��� ��91# �6 Y& (A:�D�E��A:6 .��H  Y��903�����  �L�:

) 	���33  ���3& 2� (	�!� �L�: "�� �� 6��V2+H4 )18 	��� ��91# �6 Y& � A:�D�E5/12 F3��3# ��91# �6 �93, (�3:�

��A:6��H) �L�: 6�1��� Y��903� .280  2� (��91# �6 ��G��3EV3+H3 )27 	��� ��91# �6 Y& � A:�D�E10  ��91# �6 �93,

F3��3# .�� �3,�& (�3:�4#3�fY  �E �� ��#�0���7��  ���3& 8c�� �6 ��� 6�� "�#���3& ��H5 )15  �93,F3��3#�3:�  �6

 �: �6 (��91#	G.�� ) \�� 6�1���464 ) �L�: 6�1��� 8(��91# �6 ��G��3E323 ) �_���: 6�1��� 8(��91# �6 ��G��3E788 

I���) .A��6 ���L �&�� "�#���3& �9:6 �6 (��91# �6 ��G��3E5.(  
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 I���5-  Y3S
�3� �� 	,H "�#6�E �C� Y3S
�3� �;��-�	G.��"�# A=��	:��� ���
� 6�1��� �6��� <�9=� "�#.  
 Table 5. Comparison of means of the effect of organic fertilizers on morphological traits and yield of of Myrtus 

communis. 

Means in a column followed by the same letter are not significantly different. Similar letters in each column 
indicate that there is no significant difference between the means.V= Vermicompost (V1: 9, V2: 18, V3: 
27, V4: 36 & V5: 45 ton/ha) H= Humic acid (H1: 5, H2: 7.5, H3: 10, H4: 12.5 & V5: 15 l/ha). 

a�|"�# ��0
 ��9: �# �6 ���0� ab9_� 6��� ��� ���#6	�q�Y3S
�3� Y3� �6 ��6.A:�# V =	���A:�D�E )V1 :9 8V2 :18 8V3: 

27 8V4 :36  �V5 :45 (��91# �6 Y& HF3��3# = �3:�)H1 :5 8H2 :5/7 8H3 :10 8H4 :5/12  �H5 :15 (��91# �6 �93,.  

  

  ��39
�#" ��A:6���H  ��7�& 2�K3E�&"�#  �6 �#���3& Y3� �E 6�6 ��0
 ^
�:�α-pinene 8limonene 81,8- cineole 8

linalool 8myrtenol 8trans carveol  � �!�6 F� UV: �6α-terpinyl acetateα 	�q� ab9_� �!�6 [�/ UV: �6  6��� ��6

A��6. Y3S
�3� �;��-� ���-� Y��903� �E 6�6 ��0
 �#α-pinene ��K3&�&  "�#���3& �� z����V1  a�Q�)9  Y&

	���� ��91# �6 A:�D�E �5/48% 8(V1+H5  a�Q�)9 	��� Y& ��91# �6 A:�D�E������# 15  ��91# �6 �93,F3��3#�3:� 

 ��2/41% � (H1  a�Q�)9  ��91# �6 ��G��3EF3��3#�3:�  ��1/41% (��A:6 .��H  K3E�& �!�6 Y��&c��limonene  �65 

 8�#�� ���3&V4 8V2+H4 8V3+H3  73
 �H1  .�� ��#�0���303� 1,8- cineole  ��16%  ���3& �6V1  a�Q�)9  Y&

	���A:�D�E .�� �3,�& (��91# �6  K3E�& Y��903�linalool  "�#���3& �6V2 8V3 8V1+H5 8V3+H3 8H2 8H3 8H4  �H5 

 .�� ��#�0�Y3S
�3� 	:��� ��73� Y��&c�� �E 6�6 ��0
 �#A���
� myrtenol  ���3& �6 �6V3  a�Q�)27  Y&	���A:�D�E 

# �6 � (��91H2  a�Q�)5/7  ��91# �6 ��G��3EF3��3#�3:� (��K3&�&  Y3S
�3� ��33/14  �23/19% I���) 6��6 .(  

  

  

^
�:� 6�1��� 
G��3E)(��91# �6 ��  

^
�:� �!�6 

(%) 
��� 6�1�_���:  

(��91# �6 ��G��3E) 
�L�: 6�1��� 

(��91# �6 ��G��3E) 
\�� 6�1��� 

(��91# �6 ��G��3E) 
���� �_��	��� "�#  

(	�!� �L�: �6 6��) 
���� �_���#  

(�L�: �6 6��) 
��3G g� &�� 
(�9� 	9
�:) 

�L�: �VL 
(�9� 	�3�) 

���3& 

essential 
oil yield 

essential 
oil percentage 

Yield of 
shoot  

Yield of 
stem  

Yield of 
leaves  

Number of 
sub branches 

Number of 
branches 

Plant 
height 

Stem 
diameter 

Treatment 

kg ha-1 % kg ha-1 kg ha-1 kg ha-1 n./main stem n./stem cm mm  

4.46de 1.06d-f 422.57fg 174.73fg 247.83f-h 11.23e -g 11.70e 29de 11.3a-c control 

4.50de 0.80e-g 560.73de 180.3e-g 380.43c-e 7fg 23.10bc 39.33bc 9.26b-d V1 

4.66de 0.80e-g 591.17cd 195.57d-f 395.60b-d 22.33bc 18.66c-e 40bc 13.10a V2 

4.30e 0.90e-g 484.63ef 151.60fg 333.03d-f 16.43c-e 22.23b-d 40.73bc 7.33de V3 

6.20c-e 1.53a-c 403.73fg 137.57g 266.17f-h 14def 14.66de 46.06ab 7.50c-e V4 

14.20a 1.86a 773.7ab 237.07b-d 536.60a 35.33a 18.66c-e 49.33a 6.56de V5 

4.26e 1.20c-e 360.30g 134.80g 225.5gh 13def 14.33e 27.33de 7.40de V1+H5 

4.86c-e 1.13c-f 437.73fg 135.30g 302.43e-g 28.33b 33a 26e 9.26b-d V2+H4 

6.83cd 0.90e-g 752.30ab 280.37ab 471.93ab 20.50cd 35.16a 26.10e 8.66c-e V3+H3 

6.06c-e 1.76ab 352.97g 152.30fg 200.67h 5g 22b-d 27.53de 6.86de V4+H2 

3.80e 1.03ef 365.40g 150.87fg 214.57gh 6.66fg 18.33c-e 32c-e 6.50de V5+H1 

6.13c-e 0.96e-g 621.73cd 223.83c -e 397.87b-d 18.33c-e 11.16e 28.33de 12.66ab H1 

7.16c 1.16c-e 610.97cd 225.93c -e 385b-e 17.33c-e 11.50e 28.50de 5.16e H2 

4.33e 0.73fg 582.47c-e 249.23bc 333.2d-f 11.76e-g 11.66e 35.66cd 6.66de H3 

4.20e 0.60g 674.87bc 274.60b 400.27b-d 12.50e-g 18.83c-e 35.16c-e 6.03de H4 

11.53b 1.46b-d 788.30a 323.73a 464.57a-c 35.66a 28.16ab 33.10c-e 6.63de H5 
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 I���6 -  �;��-� �!�6 Y3S
�3�K3E�&"�# 6��� ^
�:�. 
Table 6. Comparison of percentage of essential oil compounds means of Myrtus communis. 

� ,H - P�3/�&

R�9:� 
I�����E ^
��& I�s�&�3� Y3/�& -4 -ٱI  I�,��3, 881 -�3:I�s  Y
��3, � ,H -Y�3/  &���3  

α-terpinyl 
acetate 

trans 
carveol 

myrtenol terpinen-4-ol linalool 1,8- cineole limonene α-pinene Treatment 

2.23c 0.83b-d 3.56ef 2.56a 13.56d-g 12.20b-e 22.10a 34.03b-d control 

2c 0.70cd 2.10f 2.83a 9.76fg 16.06ab 11.76b-d 48.50a V1 

2.90bc 1.30b-d 9.10b-e 2.90a 23.56a-c 9.06c-e 8.10d-f 24.43c-f V2 

3.20bc 1.26b-d 14.33ab 3.20a 23.46a-c 2.20f 3.86f 5.63g V3 

4.46bc 1.16b-d 11.26bc 2.66a 11.13e-g 8.86c-e 18.76ab 14.36fg V4 

5.96ab 1bcd 11.60bc 3.10a 13.96c-g 18.70a 4.10ef 21.60ef V5 

2c 0.70cd 10.56b-d 3.30a 20.40a-e 10c-e 11.26c-e 41.20ab V1+H5 

3.10bc 1.60a-c 7.03c-f 3.50a 24ab 8.66c-e 22.63a 22.83d-f V2+H4 

2.10c 1b-d 5.13d-f 2.16a 16.73b-g 10.66c-e 22.36a 31.70bc-e V3+H3 

2.33c 0.80b-d 7.03c-f 3.23a 18.60a-f 12.26b-d 5.63d-f 33.20b-e V4+H2 

1.83c 0.70dc 3.86ef 2.46a 7.96g 7e 3.40f 30.56b-e V5+H1 

2.10c 0.10d 7.66c-f 2.63a 14.50b-g 13.46bc 16.13a-c 41.10ab H1 

7.70a 2.50a 19.23a 3.60a 20.73a-d 7.96de 5.16d-f 17.06f H2 

2.30c 1.20b-d 11.33bc 2.60a 26.70a 12b-e 12.2b-d 29.73b-e H3 

4.80a-c 2.03ab 13.20bc 3a 23.10a-c 9.03c-e 12.2b-d 29.83b-e H4 

3.80bc 1b-d 12.60bc 2.96a 23.60a-c 10.20c-e 9c-f 35.16bc H5 
Means in a column followed by the same letter are not significantly different. Similar letters in each column 

indicate that there is no significant difference between the means. V= Vermicompost (V1: 9, V2: 18, V3: 
27, V4: 36 & V5: 45 ton/ha). H= Humic acid (H1: 5, H2: 7.5, H3: 10, H4: 12.5 & V5: 15 l/ha). 

a�|��0
 ��9: �# �6 ���0� "�#	�q� ab9_� 6��� ��� ���#6Y3S
�3� Y3� �6 ��6.A:�# V =	���A:�D�E )V1 :9 8V2 :18 8V3 :

27 8V4 :36  �V5 :45 (��91# �6 Y& .HF3��3# =) �3:�H1 :5 8H2 :5/7 8H3 :10 8H4 :5/12  �H5 :15 (��91# �6 �93,.  

 
  	S9;��# 	:���	G.���#  Y3� �E 6�6 ��0
�3, �!�6 �� ��& �VL	�q� A�t� 	S9;��# �!�6 F� UV: �6 Y
� �� � ��6

	�q� 	 �� 	S9;��# �!�6 [�/ UV: �6 I�&�3� �!�6I���) .A��6 6��� ��6 7 .(4#Y3�f ��39
�# �E 6�6 ��0
  Y3�

	�q� 	 �� 	S9;��# �!�6 [�/ UV: �6 Y�3/� ,H �!�6 �� ��3G g� &�� ��6� 86��6 6��4#Y3�f 6 �� ��3G g� &�� Y3� � ,H �!�

	�q� A�t� 	S9;��# �!�6 [�/ UV: �6 Y3�/�& .6��6 6��� ��6  

   �� \�� 6�1��� Y3����� 	�!� �L�: "�� 	��� �L�:  �	�q� A�t� 	S9;��# �L�: 6�1���.�� ��#�0� ��6  ���
� 6�1���

	�q� A�t� �V��� �L�: � \�� 6�1��� �� 	���#Y3�/�& � ,H �!�6 � ^
�:� �!�6 .A��6 ��6  	S9;��# \�� 6�1��� �� R�9:�

	�q� A�t� �� Y�3/ � ,H Y3� �V��� .��9��6 �!�6 [�/ � F� UV: �6 ��6188-	�q� A�t� I�s�3: �� � ��6K3E�&"�# 

	�q� 	 �� R�9:� Y3�/�& � ,H � I��E����E ^
��& 8I��&�3�I���) 6�� ��6 7 .(��39
�#  ^
��& �� I��&�3� Y3� 6�6 ��0


I��E����E 	�q� A�t� 	S9;��# R�9:� P3�/�& � ,H �.�� �#�0� ��6  
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I��� 7- 	S9;��# �6�: �C� "�#6�E 	,H �� 	G.��"�# A=��	:���8  6�1������
�"�# <�9=�  �!�6 �K3E�&"�# ^
�:� 6���.  
Table 7. Simple correlation of the effects of organic fertilizers on morphological traits, yield of different organs, and essential oil compounds of Myrtus communis. 

� ,H - P�3/�&

R�9:� 

 ^
��&

I�����E 
I�s�&�3� 

Y3/�& -4 -

Iٱ  
I�,��3, 

881 -

I�s�3: 
Y
��3, � ,H -/Y�3  

 6�1���

^
�:� 
^
�:� �!�6 

��� 6�1

�_���: 

 6�1���

�L�: 

 6�1���

\�� 

���� 

�_�� "�#

	��� 

���� 

�_���#  
��3G g� &�� �L�: �VL 	G.���#  

α-terpinyl 
acetate 

trans 
carveol 

myrtenol 
terpinen

-4-ol 
linalool 

1,8- 
cineole 

limone
ne 

α-
pinene 

Yiel04d of 

essential 
oil 

Percent 
of 

essential 
oil 

Yield 
of 

shoot 

Yield 
of stem 

Yield 
of 

leaves 

Number 
of sub 

branche
s 

Numbe
r of 

branche
s 

Plant 
height  

Diameter 
trunk 

Traits 

17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1  
                1 1 

               1 -0.13ns 2 

              1 -0.05ns -0.05ns 3 

             1 0.31* 0.19ns 0.005ns 4 

            1 0.65** 0.26ns 0.25ns 0.06ns 5 

           1 0.68** 0.37** 0.17ns -0.01ns -0.09ns 6 

          1 0.86** 0.95** 0.59** 0.25ns 0.16ns 0.004ns 7 
         1 -0.07ns -0.09ns -0.05ns 0.23ns 0.03ns 0.13ns -0.20ns 8 
        1 0.69** 0.63** 0.49** 0.63** 0.65** 0.16ns 0.25ns -0.14ns 9 
       1 -0.04ns -0.07ns 0.04ns 0.16ns -0.03ns -0.21ns 0.005ns -0.29* 0.17ns 10 
      1 0.25ns -0.17ns -0.15ns -0.04ns -0.03ns -0.05ns 0.03ns 0.19ns -0.26ns 0.41** 11 
     1 0.15ns 0.56** 0.40** 0.30* 0.26ns 0.20ns 0.27ns 0.14ns -0.07ns 0.13ns 0.12ns 12 
    1 -0.17ns 0.05ns -0.17ns -0.03ns -0.12ns 0.15ns 0.19ns 0.10ns 0.22ns 0.11ns -0.12ns -0.02ns 13 
   1 0.40** 0.10ns 0.06ns 0.005ns 0.007ns 0.06ns -0.05ns -0.14ns 0.006ns 0.07ns 0.04ns 0.13ns 0.05ns 14 
  1 0.37** 0.57** -0.20ns -0.25ns -0.45** 0.20ns 0.13ns 0.19ns 0.19ns 0.16ns 0.22ns -0.21ns 0.20ns -0.30* 15 
 1 0.60** 0.69** 0.48** -0.13ns 0.04ns -0.33* -0.03ns -0.12ns 0.12ns 0.07ns 0.13ns 0.09ns 0.04ns 0.09ns -0.15ns 16 

1 0.83** 0.69** 0.67** 0.29* 0.10ns -0.09ns -0.32* 0.36* 0.21ns 0.28* 0.16ns 0.32* 0.29* -0.10ns 0.29* -0.21ns 17 
ns, non significant correlation, *, significant correlation at p≤0.05% and ** significant correlation at 0.01%. 

ns8 8"��6 	�q� ���*  UV: �6 "��6 	�q�5 �!�6 � **  UV: �6 "��6 	�q�1�!�6.
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^
�:� � K3E�&"�#  P��� ^
�:�α-pinene 8limonene 81,8- cineole 8linalool 8myrtenol 8trans carveol 8α-terpinyl acetateα 

	�q� ab9_� ��6A��6 6���	�q� ab9_� 6��� 8��6 #���3& Y3�� ��0
 � 6�1��� 8��� �6 ��� �6� 9:� "�#���3& �6�� �C�� ���#6

�C�� �6�� �3,�&�  �� 	�E 	#�S
 �� .A:� �6�� 6��� ��3G �6	G.���#  Y�� �6 �6� 9:� 6��� "�#6�E l-
 �l#�./ 	� Y�� A�� ���&

�33?&�# F3��3# �E "��N �� �� ���9� "6��| �& ���� �3:������# �3,�& P3,6�#<�9=� "  	���# A�;L 6�1��� l��7�� r���

	� ��3G66�G )4(.  I��� �65  ���3& �E ��6�G ��#�0�H5 )15  �93,F3��3#�3:�  �: �6 (��91# �6	G.��  6�1��� 8\�� 6�1���

.A��6 ���L �&�� "�#���3& �9:6 �6 �_���: 6�1��� � �L�: F3��3#�����# �3,�& r��� �3:�Y3�E�93: 8Y3;E� "�#  �6 Y3,��3� �

	� ��3G6�� )1(	����E 2� 	1� .Y3;E� "�#8  ��� P��N�9_��  l��7�� �H 	/�6 � ��3G �L�: ��� P��N �H I��
6 �� � 	#�3G

	� �L�: 6�1�������8  I��� �65  �6 	�q� ab9_� ��#�0� 6��� ��3G �6 �L�: 6�1��� l��7�� � ��6�� .��39
�#"  Y��l#�./ 

��#6 ��0
� & g� &�� �� ��� �6� 9:� "�#6�E A�t� �3C� ��3G�_�� �6�� 	�
�� "�#8 Y�� ���� �3C�& Y�� �E � 	,�N l��7�� �N�_

�9_�� l��7�� �� �#���� �9_��.6��6 "�903� 	:��� �� 2�3
 8���� ���& �6 �# �� �# A��� � P39/�s,�E �E 	
��2�0�� "�# �� y��& �6 "�

	� ���L Y3;E� �
�3G�H �6 "��� l��7��	� ��#�0� �#) 6��8( 8 2�	��: F3��3# 6����E � 	1�73� ��9_�: 6��5� r��� �3:�
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� 	,�N l��7��I���) �� ��#�0� 	,H "�#6�E a�Q� �� �# 6( .4#Y3�f 

Y3�E�9��:�# "F3��3#�3:�  43;-& �6�9_��"�  � ��� \�7��9_�� �#�9��6 l-
 � 	� 	��Q� AB� �� ���& �� O��� �C� ��
��&

AB� �6) ��
��62�� ������ �9��6 �0�� ��� �� (6��6 	G�
��62�� �C� c�� "�# �  2���� �
��� ��� �� �3C{& l#�E r��� 	�
�� "�#

�,�A3 �L�: �903� ��� ��39
 �6 � 	��59
��#	�
�� " 	� ��3G 	���# A�;L �) �
��8( 8E g�}�� l��7�� � 	��59
� A3�,� l#�

���� �_�� Y�� �6 	��� "�#l#�./  I���) �� ��#�0�5  �6( . [��9
0#�./	  �����6F3��3# �C� ��f "�� �3:�F����8\��   ��0


 F3��3# 6����E �E 6�6 �3:�_�� l��7�� K���� 	� ��#�3G \�� �) 6��42 .( �6l#�./  "�S�6F3��3# �C���� ��3G �� �3:���3 8

 86�1��� Y��&c������  ���-� Y��903� �� z���� \�� �& � F0_ �2� 8�0�� I�N 8F0_ �6�� 8��GF3��3#�3:� 6�� 	��Q�  ���

� ���-� ^
�: ��3GA�&  ��6�-� �3C�&F3��3#�3:� ) A��S
 ���L7(  R�� 9� �B
 Y�� 2� �E2� ��39
�#" l#�./ 6�� �� . �3C�& A��

�:� 6�1��� �� 	0#�E	� ^
 l#�E � O�_ �6 6�E Y�� A�t� �3C�& P�c6 �� �
��&"�#�C� ���� 	10_ l�&8  ���2F3��3#�3:� 

) 	
�3&�E I6��&17 822(  �O�_ "73=�!�|  l��7�� K��� 8�6�6 l��7�� �� j>��#�Q�� 	�6�� )19 84 ( l�& �� ��3G ��39
 �6 �

���9� �3,�& � ��� ����� "�9�E 	V3��A3,��
�C "�#	� l#�E �����  ^1q,�� �F3��3#�3:� K��� ���
� � �0�� ��� l��7�� "�#

	� ��3G 	���#6�� . l��7������ �
���� PG 6�1��� � PG2  a�Q� ��F3��3#�3:�  73
) A:� ��� k��7G14.(   

  Y3S
�3� �;��-��#	��� �� z���� " A:�D�E�E 6�6 ��0
  2� �&�C�� ���3& Y��F3��3#�3:�  �����
� A:� �6�� 	�E "�#��"��N 

 �E��303�  8��3G g� &������ 1��� � ^
�:� �!�6 Y��&c�� 8�_���: 6�1��� 8\�� 6�1��� 8	��� 	��� �_��^
�:� 6�  ���3& 2�5V 

)45 	��� ��91# �6 Y& (A:�D�E��A:6 ��H I���) 5( . 	,H 6�E 2� �6� 9:�	��� A:�D�E��7�� ��  o3�� 	G6�,H l#�E)38( 

	,H �6�� T��� �6�� 8 K��� j>� l��7�� 8O�_ A��N� "���5S
 A3��p 6��5�6���"�# ,�q� l��7�� � ">?�����# ��� A3 	
 ��3G

A:� ��� k��7G )18.( 	���A:�D�E "���6 A3!�_ A3���L l��7�� "���5S
 jH 	�8���� 4#Y3�f "�#�Q�� 	��> 6���� �6  O�_

����Q_ "�#�Q�� 4E a�Q� ��
��Y#H ��  �� �6��
 ^1�D�E ��R��! I���� �6��H�6 � �6 ��39_� ��3G ���L  K��� ��39
 �6 � �#6

	� ��3G ��
 � ��� l��7��6�� .��39
�#"  Y��l#�./ �� ��39
�#" l#�./"�# ��� ���
�  "���) �
��2�58( h�#���3 )12( �
���� 8

)10 � ( ����6A��6 	
��=�# )15.( �9�5� ���	� ��C�� �6�� ��73� � g�
 	����6 ��#�3G �3,�& 2� a�# Y����� 8��"��N  �E �6

 I���6  ��#�0��� ���-� Y��903� K3E�&"�#  \�� ^
�:�3/ � ,H 8Y� 8Y
��3,1 88-I�s�3:8 I�,��3, 3� � I��&�6��  �B
 Y�� 2� �E

 ����39
�#" �S�6 k��7G�# ) A��6 	
��=�#2.(   

 

3 - Ocimum basilicum L.                   2 - Matricaria chamomilla.                  3 - Plantago major L. and Plantago lanceolata  
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 � ,H �� 	
�#�3G �6��HY�3/  2� A:� �95� 8���� c��UV:"�#  K3E�& �6 .6�� �6� 9:� 	,H "�#6�E Y3��/limonene  �linalool  73


=� "�#���3& Y3� "���� ��:�
 �� ��#�0� <�9 �� 2�3
 � �9���
 �� 	
�;1� �
�� a�Q� �#6�E �� l�E�� ]��, �� �9�,� �E

	:��� Y��9�5� 2� 	1� .6��6 	�3�1& "�#K3E�&�# 6��� ��3G �68 myrtenol 	� �H ���-� �E ���� ���3& �6 �6V3  a�Q�)27  Y&

	��� � (��91# �6 A:�D�EH2  a�Q�)5/7  ��91# �6 ��G��3E3#F3���3:� (I���) 6�� ���-� Y��903� 8 2� �6� 9:� Y������� 8(
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Research article 

  

Effect of Vermicompost and Humic Acid on Growth Chracteristics 

and Essential Oil Composition of Myrtus communis L.  
 

B. Abbaszadeh*, F. Sefidkon, M. Layeghhaghighi and S. Fekri Qomi11 

 

 One of the important requirements in agronomic planning is the use of various non-chemical 
plant systems. In order to investigate the effects of vermicompost and humic acid on Myrtus 

communis, an experiment was conducted in a factorial experiment in a randomized complete block 
design with 16 treatments and 3 replications at the Alborz Research Station, Research Institute of 
Forests and Rangelands of Iran. Treatments included vermicompost (9, 18, 27, 36 and 45 t/ha), 
Hiumic acid (5, 7.5, 10, 12.5 and 15 l/ha), five combinations of them (V9+H15, V18+H12.5, 
V27+H10, V27+H7.5) and control. There was significant diference between treatments in shoot, 
leaf, essential oil yields and essential oil percentage. The highest leaf yield (356 kg ha-1), shoot 
yield (773kg/ha) essential oil percent (1.86%) and essential oil yield (14kg/ha) acheaved in 
treatment of 45 tons per hectare vermicompost. The main components of the essential oil were α-
pinene (5.63-48.5%), limonene (3.4-22.6%), 1.8-cineole (2.2-18.7%), linalool (7.96-26.7%), 
myrtenol (2.1-19.2%), trans- carveol (0.1-2.5%) and α-terpinyl acetate (1.8-7.7%). Considering the 
importance of this plant in pharmaceutical industries, the accumulation of essential oils in the leaves 
and high essential oil production in intensive cultivation, annually cultivation is recommended in 
cold regions. 
Keywords: Essential oil, Organic Fertilizer, Shoot, Compost, Humic acid, Myrtus communis. 
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