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(DMSO)  >h�  ��h&  .�h*k @��hhh( .
 ��&
 65 >a.
 

����hhh(
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�.�����/ ���� .
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 �hhh=!T�4i& �7Z/ whZ .�+
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 >� �p & m%100 ��!&�$	��	 �	�� .�hh0 ����hh(. ��!?��!� 

 c!<���G @f��20 &   .
 	. ��0 ~	���h(	 �.�h�� ��!?��-!

80  � �
� v!K. ~	���hhh(	 �A�hh� ��!?��-!&5 ��!& ��!?

 >� > !K
 �
 � �hh0 >A�hhH	 )% >� �$�� ��� �hh=�&� o�]&

 $	 �G � �hh0 �
$ Q/5  ;�T .
 _��� mFa )	7!& > !K


 ~�&595   �A�� $	 .�+
�� @e	�K ��&��A���-8hhh(	 �� ��&���h�

/�0 )	�4� >� ~	���(	  .�0 �
�N�(	 �  

 S�T ��hh(	�� ���+.	� >+7�� V&�hh0 �.�&% ��/7!?��%

  >+�G S�T U?�K .
 V+.���hAR'&�  >hhh=+� & � �A
�hhh��

c!#��!&>4&	
 �4k )�&$% E�. >� �/ [phh( .
 � c-�	
 �	

��� $	 .�0 ����	 �O.
 \4G ;�Z��	 ��/.	7A	��� .	7A	SAS 

)Version 9.1 2002–2003, SAS Institute, Cary, NC(  �
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 7!?��% �	��  �
�N�(	 �/.	
�Z� Qh(. � �/

 .�+
�� �
	
 ��.�&% 7!?��% $	 V�K > @h(	 �� >� �$r$	 �/ 

  ;�&�� ��h"? )
�� ��hhh(	 ��)�&$% ��/Kolmogorov–

Smirnov  �Cochran .�4�A�� .	�K �(.�� 
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pH ��)$  
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 ���+.	� >+7�� \+��� �
�( �I	 q A > 
	
 )��� �/

 J.�hK  ��h/  �&.
�-+�� J.�K �� ��hhh0 [! �� )�/�!� �� (�h/	

4]& o'�3	 )	7!& �� �O.
 w+ ;�Z��	 [p( .
 @=+7Z*

pH ��� ��!&  �4]& �h��+��h� QK. �#��A ;��a) 
�� .	
1 .(

 [! �� )�/�!� c!� > 
	
 )�hhh�� c!#��!& >hhh=+� & \+���

 0) ��h��� �f� $	 �.	
pH  [! �� )�/�!� �&	 �
.	�� 
�a�

 .�T >� )�/�!� �+�hh( �� >hh=+� & .
 	7+.�-!& J.�K �� ��hh0

�4]&)	7!& c+��r�� �	.	
 �.	
 pH )52/3V-hh0) ��
�� ( 

1- y?	.(   

��^+� $	 �-+��� Q*& ��/ ��!& �7& � Q]T > �#��A

  �& .	�K �!Ixh� @h"� 	.  ��h/
pH �& ��!& .�hhh0�� Rr�Z]&

���#��A�	.	
 �/� hh(	 � �4� Q]T!�� 	7A	 �� .�4�hh=/+_ 

pHhhh(	 �!�+>� & _/��+���  _/� )% ��� � �4� Q]T �

&�hh+�hh��.  �c!4gZ/	7A	 �hh�+_ pH �7& @hhhh(	 c-Z& �

���#��A� 0 >� E�� $	!�+c��+c i� V-0!!� 4	 .�+c  >�

?
!V hh(	 _/�!�+>� 	7A	 �+_ hh0 .	� &!�+c��44�/� 

�T!]� & .
 
�a�&!�� @(	 )1  �2.(    

	7A	+_ &!)	7 pH &!�� ���#��A� � �hh�!.�hhZ k.�hhK� 

&!.�-+	7 r
 >� @hhh(	 c-Z&+V N���&�  .�/
 �.+-� 	 $

	+c r
+V &���	�� ?
 >�!V Ix�!� J.�K�/� &!.�-+	7 ��. �� 

 	F� �hO�4� mFa�+  � qh(��!�� .�0�� J.�K�/� &!.�-+7	 

7Z/ ����.	+ �h=� . ��+>��/� �!�� & .	�K�� 	.��44 �  .
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 ;��a1- J.�K � ��!4�( .�Z!� �	�I	 ���+.	� >+7��7!A ��NO �3�� �� (�&.
�-+�� � 	7+.�-!&) @=+7Z/ ��/ �-+P�?�+������+��� QK. �#��A  

.))/� O��9$  
 !B�

8��0P  

��H�.$ Q)67�)$  

pH TSS ��7P ;)-.R�7�C)�K� Q)7�)���7P  Q)S�
.   T)-
.:Ka  T)-
.:Kb TK T)-
.:K  C)F�9�
�K  

��)9:�  4  0/363 ns 0/363 ns 73** 0/01723** 0/195** 17/11** 18/39** 63/26** 0/889 ns 

1�2  2  7/754** 7/754** 1183** 0/01460** 0/408** 469/15** 326/37** 1576/22** 32/719** 

 ��)9:�× 1�2  8  0/263 ns 0/263 ns 42* 0/00785** 0/053 ns 27/29** 11/99** 69/99** 0/338 ns 

��(�$0P 8�VW  60  085/0  511/0  15 00199/0  027/0  76/2  29/1  19/4  675/0  

(%) ��.))/� [(.G  -  98/7  15/13  15/6  94/12  73/9  18/9  45/11  08/13  67/14  

**  �*  �ns �4]& U!���� ;�Z��	 [p( .
 �.	
1  ��O.
5 �4]& ��� � �O.
.�.	
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 ���

���% @!A�b 2�3 �8hhh( � @A�+ _+	7A	 ��!& ��	�hhh=	
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J.�K [! �� $	 �
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���%�& >�A�� .� >� ��	�!=	) ���010 �26  �28 .(  

  

\.� Q)7�)���7P  
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 ;��a) @A�� .	�K @=+7Z/1 �0 z��& �� .�T >� .(

>  )��� q+	�hhh0 .
 ��!& c!��!hhh(���% )	7!& c+��hhh�!�

 % @(
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  J.�hK @hh��& �!Ixh� _+	7A	 �� @hhh=+7Z/ ��hh/ )	7!&

�& 	. ��!& c!��!hh(���% c+	 ��hh0. 2�"& �	�I	 >� )	��

J.�K  `��� �0. >4!*� q+	�0 .��+	 �� > @h=�	
 q���& �/
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	�& >�!�� .
 � ��hh0 �7�4hh(��A 
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 �& _+	7A	 	. c!��!(���% >�	�#�. 7�4h( @*a�4/
 )13  �

14.( �!4�( �_/�^G c+	 $	 VO�� \+��� ��(	��� ��4& � >

     _/�hh @h�� 
.	
 ;�hZ��	 .�hhh0 c!��h!hhh(���% _/�h

 ��!� .
 @!Z( 
��+	 ��!4�( 
��.� �� ��!� .
 c!��!(���%

�0��  \+��� �� n�H�& c+	 > �� ! "�)29( ��(	�Z/ .@(	  

\.� Q)S�
.   

  

�� ��hhh(	 ;��a 1� )	7!& c!<���G d�� q A @"� 

�!Ix� �	�I	  �
�h( .�Z!�  ��!4�h( � J.�K��/ @=+7Z/ �K.	 

.@0	
 z��& �0 > [! �� )�/�!� �� J.�K��/ +.�-!&	7 

� �&.
�-+�� `��� _+	7A	 )	7!& c!<���G d�� @�hh=� >� 

)�/�!� [! �� ��hh�� (�/�hh0)  V-hh0 ��hh(	 �� .�hh02� �� 

_+	7A	 @f�� ��!4�hh( �� 5/0 ��!&��� �� �����! 2�3 

)	7!& c!<���G _+	7A	   @hA�h+ � �G $	 )% � �� _+	7A	 

@f�� ���!4�( )	7!& c!<���G >� \+.�� _/� 	�!G .
�    

_+	7A	 @f�� ��!4�( $	 5/0 ��!&��� >� r�� ��4& >� 

_/� c!<���G V .�0 +	7A	 __!� $	 �� @f�� �(��!4 

_/� c!<���G � @hh=+$ �
�� ��!� 	. U�hh( �&
�hh0 > 

c-Z&  @h(	 >� V!?
 �I	 ��+��� �� �7!#�.��/ 4(��A�7� 

� �+ _4	� �� ���� V+.�!N?�hh( �3�� Q+7�%��/ c!hh���a 

)�hh0 >� ��a 
���� .
 .��3�hh( �!8!?�N?�hh(��/ t�hh�� 

�/�!e�'!� � >+7�� Q+7�% �-=!��. �0�� > (��A7�4 ��!� 

	. R��+�*� _/� �&�/
 )30.(    

 ;��a2-  ��!4�( V�� �& �	�I	 c!#��!& >=+� &× ���% @!A�b �� J.�K��� ��!& c!��!(���% � ��	�!=	�#��A  .���+��� QK.  

Q)7�)���7P  

 ��!&)(�$�� )$� ��� �� ��� 

 ;)-.R

��7P�7�C)�K�  

)%DPPHsc( 

1�2;�(,�� 8�� 
��)9:� ��)�  

 )��!&2�3 �����! �� ���( 

bcd27/0 g*05/44 ])#:� �
C� 0 

cde25/0 ef35/52 �,(�*)$  

a40/0 fg76/49 �$��*(.�  

cde25/0 ef69/52 ])#:� �
C� 5/0 

cde24/0 ef67/52 �,(�*)$  

b30/0 ef09/52 �$��*(.�  

de23/0 bc57/66 ])#:� �
C� 1 

cde24/0 abc97/70  �,(�*)$  

b29/0 ab59/71 �$��*(.�  

f15/0 cd01/63 C��� 2 

f14/0 ef03/54 �,(�*)$  

cde25/0 bc82/65 �$��*(.�  

cde24/0 fg51/48 C��� 4 

cde25/0 ef65/52 �,(�*)$  

bcd27/0 ef42/53 �$��*(.�  

* )��� 2���& o����4]& ��� ��4/
 )�&$% �� �b�4�& S�p( .
 �.	
>4&	
 �4kc-�	
 �	.  
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Abstract 
This study evaluated the effects of Mycorrhiza (Rhizophagus irregularis), Trichoderma (Trichoderma harzianum) 
and selenium on some physiological traits of Gaviota strawberry as a factorial experiment based on a completely 
randomized design with three replications in the Shahed University, Faculty of Agricultural Sciences research 
greenhouse in 2017. The treatments included fungi (No inoculation, Mycorrhiza, Trichoderma) and selenium (0, 
0.5, 1, 2 and 4 mg/kg soil). The results showed that the use of symbiotic fungi, especially Trichoderma, could 
significantly increase the pH, total soluble solids (TSS), antioxidant capacity and anthocyanin of the fruit, as well 
as increase the amount of protein, chlorophyll and carotenoid of Gaviota strawberry leaves. Furthermore, selenium 
treatment, especially at low concentrations (0.5 and 1 mg/kg soil), could increase the antioxidant and anthocyanin 
capacity of the fruit, as well as the amount of protein and chlorophyll in the leaves. Overall, it is possible to 
recommend the using of symbiotic fungi, especially Trichoderma, along with low concentrations of selenium (0.5 
and 1 mg/kg soil) in Gaviota strawberry cultivation programs. 
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