
 ���� ���	
�����  

 ����52 ���	
 �4 � �����1400  �)912-899(  

Iranian Journal of Horticultural Science 

Vol 52, No 4, Winter 2022 (899-912) 

DOI: 10.22059/ijhs.2021.296298.1762  
  

 

* Corresponding author E-mail: mrhshadi@yahoo.com   

:������ ����� 

 �������� 	
�� ����� 	��� ����� ��� � �� ��� ���� �� ���
 ������ ����� ���
��

)Satureja hortensis L.(  

  

���� !�� "�# �$�!�%�1* � �
�� (�!�%�1  

1 ������	
 . ������� �����	
��
�� ��	�� ����	 
	� �����	
�	��	 ��	��  �  

:"#���
 $��� ) 2/11/1398 - :,��-. $���  16/1/1400(  

  

 	!�)*  

 �345� 67689�:� 	;� ���� ) 6��<=7�  ��� ����	
 ���> �
 �� "�?�� � @���	 �	A�� �7 �B��<�� �<=� 
3� � "�3CD�Satureja hortensis 

L.�(  ������ �
 E�� �
 �3����# 6F:5�1394  .�G H�I�	J�3K 67 L���� �3<��#�M �. N�O P9�Q �
�6 �� R3S7� #
�T  M���� �7  6�

 .
37 �	��  E�	 M��U 
3� �<=����B��<  V:� 6� �
 H�U)V�FS � W�.��<���.3� �7 �-7 V�FS  � ��=���<�� �7 �-7 V�FS � (H�
 M��U 

���� "�3CD�  V:� ���X �
 )�?K �5 �10  �15  (��<�� �
 � 
37.  
�7��� �7 P� �  67 �5�.� �?9� � @���	 �	A�� ���<��7 
	
 ���� Z��<�10 

 �15 �  ���� ��<�� �
  [�T� �7 �5�.� ���> � �D��	��. ���<��7 � "�3CD�5 ���� �  �G MK�� ��<�� �
 "�3CD�. �.3� ��;�  W�.��<��

 �	A�� �7 �<\]�"G	
 �5�.� ���> � �5�.� �?9� �@���	� �9�� �
  �	A�� ���<��7 .��
�> MK�� ��=���<�� [�T� �7 �D��	��. �	A�� �]�	�� 6�

 �F�?S  [�T� �7 E���	����10 ���� �   [�T� �F�?S  ��D�  �
 �B3 �?9� �	A�� ���<��7 � ��� "��7 W�.��<���.3� � ��<�� �
 "�3CD�

5 ���� �  �
 "�3CD�  6�B��<�� �<=�
3� [�T� H�U � ��<���G ���������� 
	
 ���� Z��<� .  �5�	3  �� �B��<�� �<=� 
3� � "�3CD�

.�5��D� ^�?�	 ��;3� LF� �	���. ��93  ��� _<=�� �
 

  

	+��:�!�-� ���  �W�.��<���.3� ��<=� 
3� �6��<=7�  �����=���<��.   

  

  

Evaluation of biofertilizers effects on quantitative and qualitative characteristics of 

essential oil in summer savory (Satureja hortensis L.)  
 

Mohammad Reza Haj Seyed Hadi1* and Mohammad Taghi Darzi1 
1. Associate Professor, Faculty of Agriculture, Roudehen Branch, Islamic Azad University, Tehran, Iran 

(Received: Jan. 22, 2020- Accepted: Apr. 05, 2021) 

 

ABSTRACT 

In order to study the effect of vermicompost and biological nitrogen fertilizer on essential oil and quality of summer 

savory, an experiment was conducted at Firouzkuh in 2015. The experimental was as a factorial experiment based on 

randomized complete blocks design with three replications. The first factor was nitrogen biofertilizer at three levels 

(non-inoculation, seed inoculation with Nitroxin, and seed inoculation with Supernitroplus) and the second factor was 

vermicompost at four levels (0, 5, 10 and 15 t ha-1). The results showed that the highest essential oil content and 

alpha-terpinene obtained by 10 and 15 ton vermocompost per hectare, respectively, and the highest content of para-

cymene, and gamma-terpinene were obtained by using 5 ton vermicompost per hectare. Supernitroplus had positive 

effects on the essential oil, alpha-terpinene and gamma-terpinene, while the maximum para-cymene obtained by 

using Nitroxine. The highest carvacrol content was obtained by using 10 ton vermicompost per hectare integrated 

with Supernitroplus and the maximum alpha thujene content was observed by using 5 ton vermicompost per hectare 

and non-using n-biofertilizers. The results showed that vermicompost and biological nitrogen fertilizer could have an 

effective role in sustainable production systems. 
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%��� X�)d	* ��� ./��" �T�� �N#� )Anwar et 

al., 2005( 1/)$�$ �(Ansarifar et al., 2012) � 0�(�
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 O�*(' �)>E$ �" %*�! =�/ ;3�<� U�95�`� m#��/

����+ �� ./��"  �($��* (&" �� %#��"�%��� X�)d	* 
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Table 1. Physical and chemical properties of experimental soil. 

Soil 
texture pH 

EC 
(dS/m) 

S.P C.C.E 
Organic carbon 

(%) 
Organic matter 

(%) 
Total nitrogen 

(%) 
P 

(ppm) 
K 

(ppm) 

Silty loam 8.02 1.13 42 33 0.87 1.50 0.07 8.8 304 
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Table 2. Physical and chemical properties of vermicompost used in the experiment. 

P  

(ppm) 
K 

(ppm) 
Total nitrogen  

(%) 
Organic matter  

(%) 
EC  

(dS/m) pH C/N  

(%) 

2.95 2.5 3 70.9 3.31 6.8 13.6 
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 F#�)' � �
 bQL B#�� U�-5)� �#�(+(Sefidkon 

et al., 2016). 8�� D�6Q' ��� O�*(' �$ ./��" 0�

���+ %A"(+)'���(* 0�j��� )Shimadzu GC-9A(  �

 %�(S m8� ;�u 1$ D]�� ���+ f"(+)'���(*

)GC/MS  :��Varian ��)� )�� .�
 %#���8
 (

 0�j��� �� (� �� 0��-��"DB-5  :)u 1$30  � (��

 (`J25/0  F*�� ��A X��<I � (�� %3��25/0 

  .�)$ (���(6��  

=q'#1 3N' ��D � 0�"��� ���P �" DT�!#Y  �$

�" 0��-��"  1��/($ SAS 9.1 �#�(+ H�q/"=q' �" D>J .#1 

�"�#./� 0�"� 5��(/ X�' ����1� 	u" �)c8� 1$��8  �"

�� 0�"� �)$ :��(/� ���P#Y  H�q/" � �#�(+�\�#U�� 

��j/��F '�����	 " 18�"� �8M )��P b	* 1$� F6/"� 

 W`� ��5 �T�� / ���"�)	/ ��=  �"=A" H(/ i�)'

Excel  �('�B �/�
.      

  

/%� � 0����  

�� ������ ������ ( �� ����) "�  

��/#m =q'#1 �"�#�0�"� ./  1* �"� �Q/ ��

%��� [�(��/ 0�88* X�>p' ��E#(�*�$ � X�)d	* 

 (�&�'%89� �"� � ($D+ 1L�
(� bQL �� 0�(� �"� 

�/" 1�
"�  :��S) 3(�	* .(#F 1L�
(� bQL �� 

D+ �"� )25/1450  (���6� �� H(+)3�*' 1$ w)$(����	 

 H�4%��� f(]� X�)d	* � $�(�Q#F  �� �(63	4

D+ 1L�
(� bQL ) �"�82/2237  (���6� �� H(+)3�*

�� '���	  �($��*15 %��� F'  ���6� �� X�)d	*

��P X��$ :��S)4(�  f(]� F�$ %5�10  �15  F'

%���  U��-' X�)d	*%89� �"� .�Q/ 0���Q� �  

%��($ ��  %L($ ($ %5P � %��#� ����)* (&"
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 �
� �8#P(A 1* �
 0���Q� 0�(� %#��"� 0��+ U�-T

 0��+ %�$)u� �")�N� 1$ 1��$"� ���#� "=�� 1$ 0��+

%� (c/ 1$ "V5 .X�" %��� �^�	�!" ���  �$ X�)d	*

 h�L �� �)S)� X$)u� ��"�Ej/ X�A(� Y#"=A"

8� i#"(
 ��q#" _4�$ � 0�(� �
� �"($ (' O��

X�" 0�
 b#[)5)�$ �(63	4 Y#"=A" )Rezvani 

Moghadam et al., 2013(. ($ 0�Z4  X�A(� �F#"

b��)�� �")� � F$(* �^�$ :��>' )Albaenell et al., 

1998(� )��)� �)S� %��� �� �
� ���  X�)d	*

(Candellas et al., 2002)  %$�(6�� X�9	S Y#"=A" �

$ =�/ h�L (&)� �
� �)>E$ �� B�\���(�? �)`

%�  �8
�$(Arancon et al., 2005)  .  

195�`� �� (j#� �" �� ($�  HZ4"  1/���$�' 0�(�

�#�(+ ���% &�' X�)d	*�(  � X>p�%89� �"��  �T�� ($

D+ 1L�
(� X�" 1�
"� 0�(� 1')$ �� �"� )Rezvani 

Moghadam et al., 2014(. ��/#m ��#( \N'�U�\  H�q/"

�� ($ 0�
� / 0�(��= &�' 1$�( ��� X>p�%  ($ X�)d	*

H"�/" �� ��� ")�%# 
(� �1L� 0�(* 0��
" �"�3+ �/" 

)Naiji & Soori, 2015; Hossaini et al., 2015(.      

 rZg�(��/(g)� � F��*�(��/ �($��* F�$ F�8G	�

 U��-' =�/%89� �"� F#(�Q�$ %5� ��#�(j/ 0���Q� �

F#" �"�\� ) X-T21/2406  f(]� �$ (���6� �� H(+)3�*

D+ 1L�
(� bQL �� F#(�	* � rZg�(��/(g)�  �"�

)36/1160  W�\3' H�4 ��	�' �� =�/ (���6� �� H(+)3�*

 :��S) �
 DT�! �V$5.(  

 F�8G	� � U�-�A 0�88* D! ��E#(�*�$ �)S�

d���P�(#H)3  �(63	4 Y#"=A" �� rZg�(��/(g)� ��

D+ 1L�
(�  (�&�' �"�%89� �"� .X�" 1�
"� �

d���P�(#H)3  ��5)' �$ �[�(��/ X�>p' X�3$�J ($ 0�Z4

 OJ�9�� � 1Q#� �
� �)>E$ O>� ��
� h(N� �")�

 � 0�#�(+ %#"V? (T�84 � KP KVS X4(� Y#"=A" P

 �"V+ (�&�' �(63	4 Y#"=A" �� o#(u F#" �"%� �
�$ 

(Tilak et al., 2005).  

��/#m  b#\N'�o 0�
 H�q/"  0�(� ��� ($)+#�� 

(�*�$ 1* X�" P� ���  � (�*�$)'�"Pd����(#H)3 

�% "=A" �� �8/")'#Y D+ 1L�
(� �(63	4  (&)� �"�

-3' 1* �/�"� �Q/ �)L 195�`� �� �E/P .�8
�$�o 50 

���)* �T��� 
�	��%# (�*�$ �($��* �$ 0"(	�#�E� 

>p'�X / 0�88*�[�(� 5)' _4�$�� $�(�Q#F  �(63	4

D+ 1L�
(� �
 0�(� �� �"� )Makkizadeh Tafti et 

al., 2012(.  

195�`� ��  (j#� �"&�'�( ��#(#X ��� �)* ;3�<�� 

 0�(� ($ �"� �Q/ P m#��/ � XA(+ �"(J %��($ ��)�  1*

���)*� �#��%  (-�A)�$ � F��*�(��/&�'�( �>p�%  ($

D+ 1L�
(� �(63	4 1�
"� 0�(� �"� �/" )Gholami 

Sharafkhane et al., 2015(.  U�\�\N' m#��/ �F�8G	�

X>p� (�&�' 1$ =�/ 0�
 H�q/" (�*�$ ��=	� �($��*� ��� 

d���P �(�*�$)'�"�(#H)3  r�/)���)�g ��� "=A"#Y 

%89� �"� D+ 1L�
(� �(63	4  1/���$�' 0�(� �� �"� 0��
"

0�(* �/" )Faraji Mehmani et al., 2015(.  

  

 #$"�%���  

��/#m =q'#1 �"�#�0�"� ./  1* �"� �Q/ ��

%��� X�)d	* [�(��/ 0�88* X�>p' ��E#(�*�$ � 

 (�&�'%89� �"� � ($0�(� ./��" �T��  %5� �/" 1�
"�

 ����	�' D#�\�� (&"%89� �"� X�" 0�Q/  :��S) 3 .(

(�	*#F ./��" �T�� )51/1  (�T��' 1$ w)$(����	 

 H�4 f(]�%��� X�)d	* � $�(�Q#F  ./��" �T��

)01/2 �� (�T�� '���	  �($��*10  F'%��� X�)d	* 

 ���6� ����P X��$  :��S)4 F�$ 1* �8M(� (

 f(]�10  �15  F'%��� X�)d	*  U��-' ���6� ��

%89� �"� .�Q/ 0���Q� ./��" �T�� (c/ �" �  

0�(* a�"=+ �\\N� ./��" 1* �/" �� �*('>% 

n)8g('��� ���!"� � 0�)$� ��) P 0�/�#"n)/(g�=���� (

" �8/��#�8g�=�D g�U�-�A�( )IPP � (

�� ���D 5P�D g�U�-�A�( )DMAPP/ (��� $ H(>�1 

NADPH  �ATP (T�84 �)C! � �/�"�� c/�( 

/�[�(� "($ (-�A �� 6Q'�D *('�O ��� L"�( ��(I� 

�%  �
�$(Ghazi Manas et al., 2013)� " �"#F  ��

%��� X�)d	* (u �"#o 	�"(A% $ KVS�(�Q  � (-�A

/�[�(� �% �/")' "=A" OS)�#Y ��"= ./��" �)
 . ��

	��F  1`$"�m#��/ Q��,g% ��\� �" 0��-��" �$ 1*#( 

 ;3�<�%��� X�)d	* ��� +�0� ��"�%# �#�N  U�)T

XA(+  f(]� 1* �"� �Q/5  F'%��� X�)d	*  0"(	�


 �)* �$�	��%# )NPK � 1$�"= 50 �25  �25 

*�H(+)3 ('($ (���6� ��� �)�N�% � (c/ �"�"= 
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 1* �8�
"� ��E�" �E/P .X
"� :(�8* 1$ X>�/ ./��"

 ��=A"%��� X�)d	* 	�"(A �E8' 1/ h�L 1$%  (T�84

"V?%# / ��)���� +�0� "=A" "�#Y  �$ 163$ X�" 0�"�

"(
 �)>E$#i A�=#6% P(A �#���8� !�'�%  F	I �h�L

"#��q #b "($ O��8� (��$� � �
�#�1Q  U�>S)�

"=A"#Y �(���%  (T�84 1$/�9�% �E/ �� �#X  �)>E$

��"= / "� ./��"�= ���P B�"(A )Anwar et al., 2005(. 

��/#m E$�Q�% &�' �"�( %��� X�)d	* ���  �T��

./��"  1/)$�$(Haj Seyed Hadi et al., 2011) � =�8Q+

(Singh et al., 2009) � 1/�#�"�(Moradi et al, 2011)� 

=>� 0(#� )Saeid Nejad & Reziani Moghadam, 

2011(� �8E� 0�(� �(Hossaini et al., 2015)  0�(� �

 1/���$�'(Gholami Sharafkhane et al., 2015) =�/ 

 .X�" 0�
 1n"�"  

 � F��*�(��/ �$ �V$ W�\3' F�$ F�8G	�

 U��-' rZg�(��/(g)�%89� �"� ./��" �T�� (c/ �" �

) X-T F#" �"�\� F#(�Q�$ %5� ��Q/ 0���Q�05/2 

 �T�� F#(�	* � rZg�(��/(g)� f(]� �$ (�T��

) ./��"43/1  DT�! �V$ W�\3' H�4 ��	�' �� =�/ (�T��

 :��S) �#�(+5 .(3* �)u 1$% (�*�$� ��� >p'�X 

/ 0�88*�[�(� $�Y  �"#b  b	* ($ 0�Z4 .�/�"� Y\/

"V? (T�84 KVS 1$%# ��L� �� KVS 1$#(  �(T�84

"=A"#Y + �
��0� �E/ �� �#X "=A"#Y 	*�X * ��-�X 

+���� � b	*%  �88*)Wu et al., 2005.( �� ��($% 

 �($��*+ �� (�*�$)'�"�0� ��"�%# ������ )Rosemarinus 

officinalis L. �(�\� �� ./��" �T��#1� "=A" ���
 �$#Y 

ES)' D$�J% #XA� )Kartikeyan et al., 2008 .(
�"=+% 

*�!% $ �)* X>p� (&" �"�[)5)#b "=A" �� (�*�$)'�"#Y 

��"= + �� ./��"�0� ������  1n"�"X�" 0�
 . HZ4" �E/P

 �/�)	/$ �)* �($��* 1*�[)5)#b /�1/[�(� + ���0�  O>�

9I� �)>E$�X /�[�(� � P% �q/P �" � �)
%#  (]84 1*

/�[�(� 6Q' ���D \/ ./��"Y ��"� �� "V5�"=  ./��"

/�= "=A"#Y �% #�$� )Leithy et al., 2006( .���P ��#Q% 

$ �)* �" 0��-��" �6�"�[)5)#b �S 1$� 
 �)*�	��%#  ��

+�0� �"�#1/� ��($% �(+#� � 1* �
 �<Q� ��"= 

+ ./��"�0� �"�#1/� ' �������	� $ �)*�[)5)#b "=A"#Y 

#XA� )Azzaz et al., 2009 .(��/#m \N'�o �(j#�  �Q/

 �" 0��-��" 1* �"��(�*�$  ���>p'�X / 0�88*�[�(�  ��

+�0� ��"�%# "=A" O>� a)q/�(�#Y  ./��" �T��

�% ��(+ )Gharib et al., 2008(.   

 =�/ 1/���$�' 0�(� ��� 0�
 H�q/" U�\�\N'&�' 1$�( 

 � X>p�%89� �"� �(�*�$ X�>p' ���  � [�(��/ 0�88*

D!  0��
" 1/���$�' 0�(� ./��" �T�� ($ U�-�A 0�88*

0�(* �/" )Gholami Sharafkhane et al., 2015; 

Rezvani Moghadam et al., 2013, 2014(.  

 R"=S" F#(�Q�$ 1* �"� �Q/ ./��" =�5�/P m#��/

D�6Q'  w)$(� 1/���$�' 0�(� ./��" 0�8�� 1$

 "��g �F8�g(' �-5P �FS)' �-5P �F8�g(' ���+ �:�(*"���*

 :��S) �8
�$ %� F�(�� � F	��6.(  

  

&'(��)�*+, �-(.  

 1* X�" P ��#)+ ./�#�"� 1#=q' :��S m#��/

%���  :�	�!" W`� �� X�)d	*5  "=�� ($ �T��

%89� (�&k' ./��" �� �)S)� F8�g('�-5P  1�
"� ��"�

 %3T" U"(&" %5� X�" (&" � 1/[�(��/ %��#� �)*

%89� ����	�' D$�\��  :��S) X�" 0�Q/ �"�3.(  

  
 :��S3. =q' m#��/#�"� 1# ./�%��� (&"  ($ 1/[�(��/ %��#� �)* � X�)d	* X�-�* � "=�� ./��"1/���$�' 0�(�.   

Table 3. Results of variance analysis effect of vermicompost and n-bioferilizer on quantity and quality of essential oil 
of summer savory. 

Mean of squares 

df Source of variation 
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0.05250000** 1.07250000** 3.47000000** 4.84715278** 1.17250000** 
0.11901111 0.3192** 74450.767 ns 2 Replication 

0.00575833** 0.00449167 10.91149167** 3.17273611* 
0.13042500** 0.48069167* 0.2073** 1132784.125** 3 Vermicompost (V) 

0.00427500** 0.00097500 0.31022500 3.01538611* 0.01817500* 
0.19775278 2.5928** 1516966.866** 2 N-biofertilizer (N) 

0.00264167** 0.00300833 2.68262500** 0.66080833 0.00404167 0.05164167 0.0124 65680.397 ns 6 V × N 
0.00068182 0.00431818 0.09727273 0.76241338 0.00431818 0.12228384 0.0510 60817.605 22 Error 

2.95 5.27 3.71 4.03 3.49 5.35 7.73 11.92 - CV% 

ns� *� � ** O�'(' 1$ : U��-' �)>/%89� �"�  U��-' �%89� �"� .�T�� b# � m8g :�	�!" W`� ��  
ns, *, **: Non-significantly difference, significantly difference at 5 and 1% probability levels, respectively. 
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Table 4. Mean comparison effect of vermicompost on some traits of summer savory. 

A
lp

h
a-

th
u

je
n
e 

(%
) 

M
y

rc
en

e 
(%

) 

C
ar

v
ac

ro
l 

(%
) 

G
am

a-
te

rp
in

en
e 

(%
) 

P
ar

a-
cy

m
en

e 
(%

) 

A
lp

h
a-

te
rp

in
en

e 

(%
) 

E
ss

en
ti

al
 o

il
  

(%
)  

F
lo

w
er

in
g

 s
h
o

o
t 

y
ie

ld
 (
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-1
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1.34 b 2.00 a 42.24 c 42.85 b 2.56 c 3.84 b 1.51 b 1450.25 c  0 
1.37 a 2.02 a 43.56 b 43.80 a 2.78 a 4.20a 1.65 b 2029.31 b  5 
1.32 b 1.98 a 43.61 b 42.98 ab 2.52 c 4.25 a 2.01 a 2059.37 b  10 
1.32 b 2.03 a 44.94 a 42.71 b 2.69 b 4.38 a 1.95 a 2237.82 a  15 

*  ��� F�j/��� )�� (� �� �$ h(�Q� f(! b# DJ"�! :�	�!" W`� �� ��"� %89� U��-'5  .�/�"�/ �T��  
* In each column, means followed by at least a common letter, are not significantly difference at 5 percent probability level. 
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Table 5. Mean comparison effect of n-biofertilizer on some traits of summer savory. 
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1.34 a 2.02 a 43.56 ab 42.87 b 2.63 ab 4.10 a 1.43 b 1160.36 b  Control 

1.32 b 2.00 a 43.44 b 42.72 b 2.68 a 4.09 a 2.02 a 2240.90 a  Nitroxine 
1.35 a 2.00 a 43.65 a 43.66 a 2.60 b 4.32 a 2.05 a 2406.21 a  Supernitroplus 

 :�	�!" W`� �� ��"� %89� U��-' h(�Q� f(! b# DJ"�! �$ ��� F�j/��� )�� (� �� *5  .�/�"�/ �T��  
* In each column, means followed by at least a common letter, are not significantly difference at 5 percent probability level. 

  

:��S 6. O�*(' ��� %#���8
 0�
 ./��" H"�/" %#")� 0�(� 1/���$�'.  
Table 6. Detected compounds in essential oil of summer savory aerial parts. 

No Components Inhibition index RT % 

1 α-Thujene 927 11.32 1.17 

2 α-Pinene 935 11.71 0.58 

3 β-Pinene 980 14.05 0.22 

4 Myrcene 992 14.62 1.43 

5 α-Phellandrene 1010 15.56 0.35 

6 α-Terpinene 1021 16.11 3.84 

7 p-Cymene 1030 16.6 2.12 

8 Limonene 1034 16.77 0.25 

9 β-Phellandrene 1036 16.89 0.18 

10 γ-Terpinene 1065 18.37 40.08 

11 Thymol 1303 30.04 0.12 

12 Carvacrol 1314 30.52 48.33 
13 Carvacrol acetate 1374 33.19 0.14 

14 (E)-Caryophyllene 1427 35.47 0.15 

15 β-Bisabolene 1514 39.07 0.22 
 Total identified     99.18 

 Monoterpene hydrocarbons MH   50.22 

 Oxygenated monoterpenes MO   48.59 
 Sesquiterpene hydrocarbons SH   0.37 

 Total identified     99.18 

.X�" 0�
 1n"�" ./��" U�>�*(' 7")/" �$ %#�8
P �)c8� 1$ � 0�)$ Y#���P �����	�' �" %6# 1$ w)$(� =�5�/P F#" *  
*This analysis is related to one of the experimental treatments and is presented in order to get acquainted with different types of 

essential oil compounds. 

  

�\� :��S#�1 ��j/�� F%��� X�)d	*  :��S)4 (

) F8�g('�-5P �T�� F#(�Q�$ 1* �"� �Q/38/4  (�T��

 f(]� �$15  F'%��� X�)d	*  ��P X��$ ���6� ��

 _4�$ ���
 �$ 1�#�\� �� �14  "=�� �� Y#"=A" �T��
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Figure1. Mean comparison interaction effect of vermicompost and nitrogen biofertilizer on carvacrol percentage of 

summer savory. 
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Figure2. Mean comparison interaction effect of vermicompost and nitrogen biofertilizer on Alpha-thujene 
percentage of summer savory. 
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Table 7. Pearson s correlation of measured traits in summer savory under vermicompost and biofertilizers treatments. 
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Alpha-thujene 1.00        

Myrcene 0.29629 1.00       
Carvacrol -0.48948* -0.19751 1.00      

Gama-terpinene 0.74288** 0.40504* 0.87814** 1.00     

Para-cymene -0.55355 0.24947 0.82180** 0.46855* 1.00    
Alpha-terpinene 0.90175** 0.00485 0.89073** 0.72950** -0.52470* 1.00   

Essential oil 0.29129 -0.29938 0.01849 0.11865 -0.26709 0.04410 1.00  

Flowering shoot yield 0.15088 0.02813 -0.18916 -0.08126 0.08434 -0.03914 0.78493** 1.00 
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