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0 2- @�ABC� D�� E�>��  5#��7�� 	% (%)  ��'7�� �G�H  )mg/kg(  ��'7�� *$+ )mg/kg(  ��'7�� ��)  )mg/kg(  I�%�� D�� �
$�8 �7J>��J� K=)���L�� �6 (�7� =�� "�>+ (%)  @��6�% ����% &=�M� (%)  8H�6 D�� (%) N)  8��K  *-  038/0 88/5 21/7  66/1 44/7 71/2 38/2 17 15 5/7 5/77   &�
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0 4- E���^� *�_���� Q'6�� E6 � � &'����-�. *$+ � ��) �6 ��$)'7%�H �
-) *C��+ 8�� ='R�% 5#��7��      EC�) &'U  �7��K)(�7� V�
�� &'U  ���'$ �7��K)(�7� WC� 5��  EC�) (V�4) WC� 5��  ���'$ V�
��(V�4) �R�� ��'7��  X�6 Y+ (%) X�6 Z[K  �7��K)�7� (T6��  	��% 
��4'$  �G
  a455/2 ± 83/30  d833/0 ± 83/37  a391/0 ± 99/6  c513/0 ± 00/21  b289/1 ± 35/67  a146/0 ± 71/1  *$+1%  a424/1 ± 17/31  bc155/1 ± 00/43  a428/0 ± 18/6  b445/1 ± 51/24  a203/1 ± 47/72  a309/0 ± 18/2   *$+2% a155/1 ± 00/33 a577/0 ± 00/49  a682/0 ± 16/7  a289/1 ± 13/26  a859/0 ± 56/72  a138/0 ± 95/1   ��)1% b577/0 ± 00/26  ab601/0 ± 83/45  a661/0 ± 04/6  c118/1 ± 05/20  a505/0 ± 87/73  a133/0 ± 87/1   ��)2% a726/0 ± 83/31  cd205/2 ± 83/40  b664/0 ± 94/3  c649/6 ± 06/20  a308/1 ± 43/72  a081/0 ± 83/1  5#��7�� ='R�%  �G
 a882/2 ± 33/36  ab333/0 ± 33/43  a591/0 ± 34/6  a131/0 ± 98/19  bc179/1 ± 60/79  a111/0 ± 67/1   *$+1% a453/1 ± 33/39  a009/1 ± 47/46  b417/0 ± 82/4  b020/1 ± 49/14  b952/2 ± 94/84  a154/0 ± 31/1   *$+2% a281/2 ± 27/36  ab315/2 ± 83/43  b290/0 ± 44/4  b516/1 ± 33/16  a309/1 ± 53/89  a042/0 ± 70/1   ��)1% b764/0 ± 50/23  ab155/1 ± 00/44  c230/0 ± 06/3  b465/0 ± 12/17  c361/1 ± 52/75  a069/0 ± 32/1   ��)2% b443/1 ± 00/27  b028/2 ± 33/40  ab357/0 ± 52/5  b620/0 ± 76/15  bc097/1 ± 91/80  a271/0 ± 45/1  x	�i �:
����O �� 1u
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)= ��%����$ L��K� "��4 *C��+ 8�� ='R�% 5#��7�� � &'����-�. �
��, *$+ � ��) ")��-  ��%�� V��  RI  	��% 
��4'$  5#��7�� ='R�%  �G
   *$+1%  *$+ 2%  ��) 1%   ��)2%  �G
  *$+ 1%  *$+ 2%  ��) 1%  ��) 2%  1  α-thujene  929  3/1  1/1  9/0  1/1  1/1  9/0  0/1  9/0  8/0  9/0  2  α-pinene  934  9/0  9/0  8/0  8/0  7/0  8/0  7/0  8/0  6/0  8/0  3  camphene  949  7/0  8/0  7/0  6/0  5/0  3/0  5/0  7/0  5/0  8/0  4  1-octen-3-ol  975  9/0  5/0  7/0  0/1  3/0  7/0  6/0  6/0  7/0  7/0  5  β-myrcene  990  3/0  0/1  7/0  0/1  9/0  9/0  7/0  7/0  8/0  8/0  6  α-terpinene  1017  7/2  2/2  4/1  2/2  7/1  0/2  7/1  3/1  9/1  6/1  7  ρ-cymene  1025  0/17  7/19  9/29  2/18  2/17  6/24  7/22  7/22  8/17  7/19  8  limonene  1030  6/0  4/0  5/0  4/0  3/0  4/0  4/0  5/0  4/0  4/0  9  1,8-Cineole  1032  -  4/0  -  3/0  4/0  -  -  7/0  3/0  7/0  10  γ-terpinene 1060  2/18  4/17  7/8  5/15  2/13  2/15  2/12  8/7  1/15  2/11  11  cis-sabinene hydrate  1068  6/0  5/0  1/1  6/0  5/0  8/0  9/0  8/0  9/0  8/0  12  linalooll  1099  8/2  4/1  4/2  6/1  2/2  3/2  6/1  1/2  2/2  2/2    



   E��=� &�
05 - ... ")��-  ��%�� V��  RI  	��% 
��4'$  5#��7�� ='R�%  �G
   *$+1%  *$+ 2%  ��) 1%  ��) 2%  �G
  *$+ 1%  *$+ 2%  ��) 1%  ��) 2%  13  camphor  1148  -  4/0  8/0  2/0  3/0  2/0  -  5/0  3/0  5/0  14  borneol  1168  5/1  3/1  0/2  2/1  7/0  9/0  5/1  8/1  6/1  0/2  15  terpineol-4  1179  -  -  4/0  4/0  2/0  2/0  3/0  -  30/0  4/0  16  thymyl methyl ether  1235  -  -  5/1  -  2/1  -  2/2  5/0  8/0  3/0  17  carvacrol methyl ether  1245  0/1  4/0  2/1  3/0  2/1  -  3/0  6/0  1/1  6/0  18  trans-anethole  1287  7/0  -  -  -  -  -  -  7/0  -  -  19  thymol  1292  9/43  5/47  7/41  2/50  4/54  9/44  8/48  4/51  0/50  8/51  20  carvacrol  1305  9/1  2/2  4/2  4/2  7/1  4/2  7/2  9/2  2/2  6/2  21  trans-caryophyllene 1425  8/1  3/1  5/2  2/1  2/1  3/2  1/1  0/2  6/1  1/1     !)�� t2���Q�3��
�   8/96  3/99  8/99  1/99  9/99  5/99  6/99  9/99  9/99  9/99  
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vulgaris L.) under soil nitrogen deficiency. This study was conducted as a factorial experiment in a completely randomized design with three replications. Experimental treatments consisted of nitrogen levels (control and deficiency) and iron and zinc foliar spray (1% and 2%). The results showed that the essential oil yield of thyme decreased under nitrogen deficiency; however, the foliar application of micronutrients, especially zinc, significantly increased the essential oil yield. Also, thymol, γ-terpinene and p-cymene formed the most components of the essential oil. Thymol content increased in control plants (full strength Hoagland) with foliar spray and its highest amount (54.4%) was obtained with foliar spray at zinc-2%. The p-cymene content increased from 17% at nitrogen control level to 24.6% under nitrogen deficiency. In control plants (full strength Hoagland), foliar spray increased shoot length, and iron-2% increased shoot dry weight. The foliar application of micronutrients caused changes in the content of essential oil compounds and the synthesis of some new compounds such as 1,8-cineole in the essential oil. The foliar application also improved some growth factors such as shoot length and dry weight in the control plants.  Keywords: Thymus vulgaris L., essential oil, spraying, thymol, micronutrient, nitrogen deficiency.  


