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    1�2 2- E'&P. Q��'(�� B�8� �()� �
(�% (� R'��= /0. �*;7  B�S%�� I�T����  E2(�   ���5 ����. U�0�  � �)4���O45 I�K.��J  ���M#��J  �N�.�#  I�4��J  H�% ,G
 ���< F;7 ��� E.)% D�8.(� 55/0 * 30/01 ns 036/0 ** 091/0 ** 402/0 ** 743/12 ns 894/4 n.s 349/25  ns 3 (��*.  63/0 ** 35/7 ** 012/0 ** 025/0 ** 053/0 * 232/6207 ** 463/6398 ** **986/3554  2 �*;7 852/0 * 55/14 ** 015/0 ns 008/0 ns 123/0 ns 255/76 ** 842/124 ** *796/39  3  �G7 �	�� 624/0 ** 43/14 ** 039/0 ** 010/0 * 352/0 ** 743/115 ** 097/318 ** **197/102  1 +(�� 745/0 ** 64/6 n.s 042/0 ** 022/0 * 049/0 * 224/5 n.s 322/10 ** 087/4  n.s 6 �*;7× +(�� 621/0 * 66/23  ** 025/0 ** 0065/0 ** 128/0 ** 606/11 ** *965/88  * 962/43  2 $�0	
 245/0 ** 13/1  n.s 015/0 * 081/0 ** 024/0 ns 193/0 ** 735/9  n.s **787/0  6 �*;7× $�0	
 542/0 ** 56/0 ** 032/0 * 046/0 ** 049/0 * 964/0 n.s 459/3 n.s 723/0  n.s 12 +(��× $�0	
 ×�*;7 22/11  21/5  63/5  87/15  66/4  199/7  805/18  451/10  105 �G7  ���� 10/8  66/01  3/4  17 98/12  966/14  288/8  331/14  - W'�X B�����. ns* * � :** �; `������z �	�����* �	����� �� W�! ����g� 5% � 1%      



     1�2 3- EM'�-� I�T���� �Y� E'Z�. �% $�0	
 � ,�-	. �% +(�� )G. versiforme( �% B�8� F'�)4)�()� � �'����=)�% )�=(��% (� R'��= /0. �*;7  L��� �;'���5  D�8.(� E.)%  )cm(  ��� F;7 ���<  )g(  ,G
 H�%   )2cm(  ���M#��J  )1-mg1 -µM mint  FW(  �N�.�#   )1 - mg 1-µM mint  FW(  I�4��J   )1-µgr g   FW(  I�K.��J  )1-µg g  FW(  �)4��  ��O45  )1-nM g  FW(  +(��  !�=  b 04/71  b80/29  b08/293  b 041/21  b08/49  a20/61  a80/9  a30/31   �(�� +(��  a 65/75 a21/34  a 62/363  a 66/25 a32/54  b32/54  b21/4  b 35/24  /0. �*;7  !�=  a92/76 b20/30  c09/403  c92/23 b08/50  c08/62  a80/5  c80/32   /0.75/0  c45/70 a82/33 b32/431 a04/26 a32/53 a11/64 b31/3 a11/44 /0. 5/0  b65/72  ab58/33  a49/533  b65/25 a48/53  b48/63  ab46/3  b29/23  $�0	
  $�0	
 ��%  c37/74  b08/32  b08/506  c04/24  b08/50  c18/65  a18/6  c28/15  100 @�<��*��  b05/76 a31/35  a32/558  a75/27 a85/55  a51/70  ab81/5  a51/20  200 @�<��*��  a024/77  a51/35  a51/545  ab82/26  a51/53  b51/69  b61/3  b52/19  ]�94������
 �5 _Y�%g ���� 2D� ��g 7���� *%	�?
 �� W�! ����g� 5% ���,� �	�����Z
 �; 2 4��%4.%      



  1�2 4- EM'�-� I�T����   �!�Y�L%�-9�  �!(���. /'���5 �% B�8� �()� �
(�% (� R'��= /0. �*;7  �;'���5 L���  E.)% D�8.(�  )cm(  ���< F;7 ��� )g( H�% ,G
  )2cm( ���M#��J  )1-mg1 -µM mint  FW(  �N�.�#   )1 - mg 1-µM mint   FW(  I�4��J   )1-µgr g   FW(  I�K.��J  )1-µg g  FW(   � �)4���O45  )1-nM g  FW(  ��% /0. �*;7  ��% +(��� ��% $�0	
  d 02/72  f80/30  bc08/490  e 04/19  c81/45  d 02/62  ef80/3  fg80/20  ��% ++(�� $�0	
 100 @�<��*��  c 7/74 e80/33  bc07/493  d 04/21  b08/49  c 70/64 de9/3  e80/23  ��% ++(�� $�0	
 200 @�<��*��  ab18/78  b35/41  ab62/513  c 65/23 b62/51  b18/67  c76/4  d16/31  ,�-	. �% +(�� ��% $�0	
  b54/76  c20/38  b80/503  bc92/24 a08/52  c54/66  cd20/8  bc20/38  ,�-	. �% +(�� + $�0	
 100 @�<��*��  a24/79  ab59/43  a49/533  b62/25 a48/53  b23/69  ab26/9  a58/42  ,�-	. �%  +(�� + $�0	
 200 @�<��*��  a31/81  a21/45  a62/533  b 54/27 a62/53  a32/71  a28/9  a21/43  �a#�b E�	c. ��P�  5/0  ��% +(�� ��% $�0	
  d 04/71  e80/34  d080/393  e81/18  e10/39  d 04/61  e80/5  g80/19  ��% +(�� + $�0	
 100 @�<��*��  bc 66/75 c21/38  d62/423  c23/22  d63/42  c 63/65 c21/6  bc51/38  ��% +(�� + $�0	
 200 @�<��*��  b92/76  bc20/39  c08/453  c01/23  c09/45  bc92/66  bc20/7  b54/39  ,�-	. �% +(�� ��% $�0	
  d65/72  d55/36  ab44/513  d52/20  b49/51  d66/62  d43/6  c56/36  ,�-	. �% +(�� + $�0	
 100 @�<��*��  c37/74  b08/40  ab08/513  c05/23  b07/51  c37/64  b28/7  b54/40  ,�-	. �%  +(�� + $�0	
 200 @�<��*��  b05/76 b58/41  a48/523  a59/31  a48/52  a05/70 a57/8  ab56/41  /0. �*;7 75/0  MAD  ��% +(�� ��% $�0	
  f37/60  g08/22  f08/280  f81/14  g06/25  fg37/50  f65/1  f57/17  ��% +(�� + $�0	
 100 �	�� @�<  ef05/62 h31/24  f32/289  e21/18  f33/28  f05/52 e31/2  fg31/20  ��% +(�� + $�0	
 200 )*��(@�<  e02/64  d51/35  e51/360  e20/19  e52/36  f03/54  c51/4  c51/35  ,�-	. �% +(�� ��% $�0	
  de67/66  f80/29  d08/293  d58/16  f07/29  ef65/56  d80/3  d86/29  ,�-	. �% +(�� + $�0	
 100 @�<��*��  de37/67  e21/34  e62/363  d09/20  e61/36  e34/57  b21/5  c21/36  ,�-	. �%  +(�� + $�0	
 200 @�<��*��  d38/69 d20/35  d07/403  d59/21  b05/50  e37/59 a20/6  c20/38   
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169                                                                                       Iranian Journal of Medicinal and Aromatic Plants, Vol. 35, No.1, 2019   Interaction between arbuscular mycorrhizae fungi inoculation  (Glumus verciforme) and selenium nutrition on growth and biochemical indices of Moldavian balm (Dracocephalum moldavica L.)  under drought stress condition  Gh. Salami1, M. Feizian2* and N. Aliasgharzad3  1- Ph.D. student, Department of Soil Siece, Faculty of Agriculture, Lorestan University, Khorramabad, Iran 2*- Corresponding author, Department of Soil Sience, Faculty of agriculture, Lorestan university, Khorramabad, Iran     E-mail: Feizian.m@Lu.ac.ir 3- Department of Soil Sience, Faculty of Agriculture, Tabriz University, Tabriz, Iran  Received: July 2018           Revised: December 2018              Accepted: December 2018  Abstract     Drought stress causes reduction in growth and changes in biochemical indices of plants. In order to investigate the effect of arbuscular mycorrhizal fungi and selenium on reduction the detrimental effects of drought stress in Moldavian balm (Dracocephalum moldavica L.), a split plot-factorial experiment based on complete randomized block design with four replications was carried out under greenhouse condition. The main factor was three levels of drought [control, 0.75 Maximum Allowable Depletion (MAD) and 0.5 MAD] and sub factors included selenium at three levels (0, 100 µg per plant and 200 µg per plant) and inoculation with mycorrhizal fungi in two levels (non-inoculated as control and Glomus.verciforme). The results indicated that drought stress reduced height, dry weight and leaf area of plants. The lowest and highest value for all of these characteristics was obtained at 0.75 MAD and without drought stress, respectively. In non-stress condition, height, dry weight and leaf area of plants obtained from inoculation with mycorrhizal fungus and selenium were significantly higher than those of control. In all levels of drought stress, the content of catalase and peroxidase enzymes in plants inoculated with mycorrhizal fungus and selenium was significantly higher than that of control. The lowest content of catalase enzyme (25.06) was obtained in control and lowest content of peroxidase (14.81) was in the treatment with mycorrhizal fungus and selenium under 0.75 MAD drought stress. The highest content of catalase enzyme (53.62) was in inoculation with mycorrhizal fungus and 200µg selenium without stress, and the highest content of peroxidase (31.59) was obtained in 0.5 MAD stress and inoculation with mycorrhizal fungus and 200 µg selenium. Also, in condition of inoculation with fungus and selenium, the content of proline and MDA increased about 1 to 1.5 folds and about 1.3 to 1.5 folds, respectively, more than the control. Results showed that the presence of mycorrhiza and selenium in drought stress condition had a positive effect on growth and biochemical indices studied.   Keywords: Antioxidant enzymes, proline, leaf area dry, malon de aldehid, weight.  


