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�� J� ��0=4 &�!-!10  � 07��30 �� 07�� -W>
  � H��

�� �R��'Q��4 J'���R�9'I+ .�'� F���[ A. tridentata  �V!

F�� � �
-^9 ��-� ����! -�Uy! 12  �! 07��20  -�Y�4 07��

 �9'K �� .�'� P. secunda ��0=4 �� � �'� -��+ J'���R�9'I+ 


 F�-�B�� u'I�4 �B+ .��� J�B9 m'Q@4 �N��� -W>


) �:�� -W>
 F���[ ��0=4 �� �� J'���R�9'I+ ��0=470 
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07��  � ��R��!�� ��-�63  .(�'[ ��-� 07��R��R9'K  �

) J���Q�82020 ���-� �� (�804��[ n�V4 
�Q�c'�'�R�
 �

�>�.�  J��R
� ������:'�� � �R��'Q��4��  ALI� /��(1

 ������) -� (�L�+-! ,�'7 �� � ���D;! �� �� -8

/��KSolanum lycopersicum L.  J�B9  �+ 09����R��'Q��4 

 �� -];4-���=4 �� -�B�� 2��R
�  �c-9� �bK �8� ��� r0:

0:� 
 ��-< � ,��0�8'�-+ 
F�f!�-[�K �� /��+ 2��R
� -�

.��� b��=4 �� ALI� 
 �� �B�� 0:� � F�f!�-[ ��'�V4 ��

 .��� 2��R
� �-�B�� ��0=4 .� �L�+-! 
?�	 F�� �� �R��'Q��4

 ALI� � -U� A� �� -];4/0;��R
 0:� �� \�09���8 
���'8 

�B�� 
 ,��0�8'�-+ � F�f!�-[ ��'�V4.0:   

 b��� �� �I@
 n��-: �� �'B+ 3!�-4 
&��;4�9 ��-<

 �L��;4�9 ��@�� P��� �'L�+ � .�]4 0	 .� 2�� ���SK��

 0;4.��9 3!�-4 .� /0�1 2�� b��� F��8 �� � 09���

�*+ l�-� .� 567� � ��	� ��D!��I�1 ... � ���+�S� � ���+

 F�� ��-� �+ ���8 �9'K �S� p���9� ����� F�� �� .0;�>8

 ���+ � .�� ��]�� � 0;�>8 &��;4 ��+ J0: RL� 09�'�� �+

�9'K ��-=��� � ����. ���>� ���8� .� 0;+ ��'=! �� �8

 �9'K l�=V! F�� �� �'E;4 F�� ��-� .��� ����'C-�

Bromus tomentellus  ��D!��I�1 �� �+ 0: p���9�

�*+�4 /��W��� J� .� �@��� �'N� ���+ �'LD� ��-� � �':

 O��� �9'K �� .� J� �-QI�1Rhizophagus intraradices  �

Funneliformis mosseae  ��� ���	�� F�� .0: /��W���

 F�� -U� ��'4 �� J';+�! �+O����8  F�� ,��7'(C ��� -�

 l�=V! F��-��;� r��� /0B9 \�]9� �-U'4 ,�=�=V! �9'K

�W�X4 -� �R��'Q��4 O��� -U� ���-� �08 �� -��	 �0:� ��8

� ��D!��I�1 �� �+ m'4-�  �SY4 -7�;1 � 567� � ��	

.�
-K \�]9� ���� �-���+ 3!�-4  

  

J8� 8 �0.	��  

+HK7	 
L�M	  

 -�64 /�^B9�� �!�=�=V! �1�R4 � �9��IK �� �@��N4 F��

 �� 
����
�-Y� ,�(��4 ��V� .� �9��IK .0: \�]9�"1 '51 

48°  � ����
�-Y� ?'�56  '15 °34  �� ����
�-Y� �-1

 ���� _N� .� h�W!��1780  ��-� -�4 bQ:) ����1.(  

  

  
 ND�1: O��	!P N?	 8 >�A +HK7	 >1M;.	  

  

��A J8�  

 �S� l�=V! F�� �� /��W��� ��'4 �8��K �9'KBromus 

tomentellus  ��-� �+ 0: ��D! ��S� �1'�]4 .� �+ ���

�*+ ,��I�1�4 ��
-K ��Q� J�0�8 J���� 3!�-4 �� ���+ .0:

/.�09� ��-� �� /��W��� ��'4 �S� ��8�'�+�
 .� ���0@! �-�K

 F�� ��0@! 
l�=V!30  ��0@! �� �9'�9 -8) �9'�9100  (�S�

���>�+ .� �
��(! ,�'7 � 0��-K ��D! �'�'4 �S� ��8

/.�09� /�^B��4.� �� ��'�-4 ��8�'�+�
 ?�0�) 090: �-�K

1.(  

  

  

  

N	
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 �89C1: B��,��0 ��.	 �5< /�16.RS T1U��1	  

) �9�� ��R8 J.�gr(   ��'��(%) �L>9  (%) t'IC ����  (%) ��4�9 /'�  �9'K 

21/0 ± 39/7  42/0 ± 11/15  80  75  Bromus tomentellus  

� l�=V!��9��IK ,�'7 J��� �� �8�S� �:�+ � ��

 J�-+ -[ ��-� .��9��'4 q�C .0: \�]9� J�0IKJ�0IK�8  .�

 ���B4) /�^B9�� �!�=�=V! �@!-4 �7-1�*+ l��;4 (���+

 ��0@! �0��� �� .0��-K ��D!6   �
��(! ,�'(� q�C �9'�9

/��0V4 .� ��-� J� q�C �+ ��J�0IK�8 �4 /��W��� 
0:

/.�09� �D� .0��-K �:��-� q�C ��8�'�+�
 �-�K

 �9'�9 ,��7'(Cq�C�8 /.�09� /�^B��4.� �� �+ 0: �-�K

/.�09� ��'4 ��8�'�+�
 F�^9��40� �� �-�K) ?�2 �{��� (

.��� /0:  

  
  

 �89C2:  40�< B��,��0 ��.	 W�S 
��1�1� 8 
D��1L /�16.RS T1U��1	�09�3��  

Ca 
(mg/kg) 

K 
(mg/kg) 

P 
(mg/kg)  

N 
(%)  

OC 
(%)  

Ec 
(dc/m)  

pH  F:  m�  �I��  q�C �
��  

56/2  5/336  85/19  20/0  98/0  21/0  48/7  6/83  01/8  38/8  �4'� �;:  

  

 �� /��W��� ��-� q�C .� �L��;4 M]	 d*�J�0IK�8 

 
�D^;� /�^B��4.� �� .0��-K b=�;4 /�^B��4.� �� � ��D!

 �0� q�C 0{��. -��� � /08�B4 b��� ��8�S� 
J�8��K ��R��

 d*� .090:q�C�8  � ����� �4'�;�4'�� ��-} �� ��

������ b4�'1 
,�
� �S	 � J0: b�-��� �D� �� 
... � �.

 ��4� �� �1�� A� ,04121  ��B
 � m'�>I�� ����

300  �� .090: /��� ��-� �6+'!� /�^��� �� ?�Q��[ 'I�+

 ��R��'Q��4 O��� h'9Rhizophagus intraradices  �

Funneliformis mosseae  p���9� �8�S� _�=I! ��-� R�9

090: �0�) ?3/��4� .� d[ .( 
�8�S� 
q�C �.��O����8  �

q�C�8 �9��IK �� �B+ �0@� b	�-4 ��-� /0: b�-��� �

 .090: b=�;4  

  

 �89C3: O��	!P 40�C0 N?	 W�S 
��1�1� 8 
D��1L /�16.RS �.	!P Y����  

O����8 
�KZ�� O����8  

��'4� d�����-�;��  

Fungi Fungi �-9�4-
  

A�!���>��  

Glomeromycota  Glomeromycota  �C�:  

Glomeromycetes  Glomeromycetes  /��  

Glomerales  Glomerales  �����  

Glomeraceae  Glomeraceae  /-�!  

Funneliformis  Rhizophagus  d;�  

Funneliformis mosseae  Rhizophagus intraradices  �9'K  

��.-/'D�
�� /'D� 
/-�! �]9��9��  RL� 
��. 
\-+ 
0�W�  �9�  

�c'�'
�'4  ME;4�9 �8�K 
��-+  �'s�� �'*�� 
ME;4�9 
��-+ bQ:  

100-260 µm, 
mean=195 µm (n=166)  

40-140 µm, 
mean=93.3 µm (n = 170)  

/.�09�  

Glomus  Glomus  /0;;+ 0��'! �+-:    

  

 �� /09-�K -� �� �9��IK �� 2��4.� ��-�� � �B+

 :�'� -�. 5-: �� ����!  

 �� _�=I!R. intraradice )30  �� _�=I! 
(��-Q!F. 

Mosseae )30 ) 08�: �� _�=I! \01 � (��-Q!30  �+ (��-Q!

 ��0@! 
h'�]4 ��90 ) ��@�� �� �9'I��9 J�0IK21×18 (

��9�� /0: b�-��� q�C J��8 .� �+ 0: ��
-K -E9 �� -�4

 J��� �� 09�'� /0: -[ �7-1J�0IK�8  .� d[ .0: �����

 ��0@! �� J�0IK -8 J��� J�20  ��0=4 �� O��� � �S� �01

100  �+-: b�@���'��� l��N4) q�C .� \-K-8 �� �'*��

 J�0IK -8 ��) 0: ����� 08�: �;g��� �� (/0;;+ 0��'!5 

�C \-KO��� q ��0	 h�W!�� �� q�C �� � (0: �
��� ���2-

1  ��0	 �8�S� ��� d*� .090: P'*+�C -����9��1  �!
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2 ��9�� �4��! .0: /09�:'[ q�C �� -�4J�0IK�8  .� d[

 �@�L� �'9  � �4� �� � 090: ������ J�>Q� J�R�4 �� �B+

 64�+ n��-: �! 0;�
-K ��-� �B��4.� �9��IK ���]4 F�4. ��

 .� 0@� �8�S� .�': �.�� ��L: �D9� ��-� �7-1 �@�L�

 �:SK2 �9�'� �� h�-: ��W8 �+ e��0! �� .09�-+ �9.

?�D9?�D9 ��0@! 
090: RL� �8 J�0IK -8 �� /0: RL� ��8

 07�� �! 0: �LU .�� -8 ���9�'��9. /09. 07�� � �� �9�4

�� b(
 J���[ �:SK .� 0@� .0�� ���9  
�B+ .� /�4

J�0IK�8?�D9 � /��[ �9'I��9 � ,04 �� �86  p� �� �1��

�B�� .� q�C �! 090: /��� ��-� d*� .�': �0� �8

�W�X4 �B�� ?'� � ���� h�W!�� b4�: /��K �0:� ��8

nC n�'!/.�09� 2+?�D9 .0: �-�K ��W8 A� ,04 �� �8

 ABC (0�:�'C M�=�>4 2��! .� ��� ��) ��.� ��'8 ��

 .090:�W�X4��8  � �B�� ABC J.� b4�: -^�� �0:�

 ��� �� ?���]�� ��.�-! n�'! ���'8 \�09�001/0  \-K

/.�09�M8 0: �-�K7�� F�;< 0�9�'��9. ) �N��� .�1 � (

/09. 07��) �N��� .� �9�42� (�.04� ���  

) �N���1(  
         100 × ��0@!)��S� b+(/�8�S� ��0@!)� �9�'� 07�� = (/�. �9�'�9.�  

) �N���2(  
        100 × ��0@!) b+�9�'�(����� ��8/ ��0@!)�9�'�/09. ��8 �� �9�4

b(
 J���[ 07�� = (/09.�9�4  

/.�09� �� �SY4 -7�;1 �EIT �-�K\�09���8  ���'8

) /��KZn. Fe. Mn. Cu. Mg � �I@: P�� .� /��W��� �� (

 -W>
 �EIT .�
-K ,�'7 ��!� pS� /�^��� n�'!

 n�'! M�I
 n�'! M����[ �EIT � -�4'�
�-�Q*�� /�^���

/.�09� -�4'�
 /�^��� n�'! R�9 Jc�-��9 �EIT .0: �-�K

 ABC ��-�	� P�� .� /��W��� �� F�-+ � ��� /��4 
?�0I]+

/.�09� J'���-��! P�� �� R�9 M�>I+ � (J09�.'�) �-�K

Jc�-��9 ,H��@4 m��� -� R�9 \�C F�f!�-[ ��0=4 .090:-

�-[) 0: ����-� F�f!7/��� b�IV! � ��R]! .( 2��4.� ��8

\-9 .� /��W��� �� ��R
�18.erVSPSS  ?�4-9 
J� �� �+ 0: \�]9�

/��� J�'� 
�'9-���� ��-K'4'�'+ J'4.� .� /��W��� �� �8

F�^9��4 �>��=4 d9����� R���9� P�� �� �8����! ��8

A� �6�C� �'�� � �
-��;@4����  �� �8����! F�� /��W���

 .0: ���-� FQ9�� J'4.� .�  

  

 Y����  

 452	 �6�7
�09�04��  +�.3 
�0.�Bromus tomentellus  

 �� m'4�-� /��K �SY4 -7�;1 �8�^B��4.� R���9�

 �� �L>9 O��� ����! �� -8 �+ ��� J�B9 �9�K �� ��8����!

 J�;���� �� -7�;1 ��I+ �� 08�:95  07��  �-!-�

�;@4) 09��� ����p<0.05 w1�� O��� ����! �+ ��'� �� (

 ?�0�) 0: /��K �� -7�;1 ��0=4 2��R
�4 ����! F�� �� .(

O����8  ����! R�9R. intraradices�;@4 2��R
� w1�� 
 ���

 ����! �� �L>9 -7�;1F. mosseae  ?�0�) 0:4.(  

  

  

 �89C4: 7
 Z����08 �1-��P Y���� 8 T1U��1	 +�.3 452	 �6�B. tomentellus 9��� 8 :��; [��\	 4�����1� �� 

-7�;1  
����!  

F Sig.  
08�: R. intraradices F. mosseae 

(%) Jc�-��9  c04/0 ±  47/1  a 19/0 ± 28/2  b08/0 ± 73/1  70/11  012/0  

(%) -W>
  b03/0 ±  185/0  a 07/0 ± 263/0  b06/0 ± 207/0  73/20  018/0  

 M����[(%)  b10/0 ±  910/1  a 16/0 ± 207/2  ab 11/0 ± 022/2 812/20  027/0  

) R;^;4mg/Kg(  c30/1 ±  40/57  a 20/1 ± 68/67  b50/1 ± 09/63  45/21  015/0  

) d4mg/Kg(  b15/0 ±  04/9  a 19/0 ± 59/10  ab23/0 ± 02/10  39/21  010/0  

) ���mg/Kg(  c69/0 ±  51/29  a 62/0 ± 39/36  b77/0 ± 07/33  62/21  009/0  

) M�R�;4mg/Kg(  b07/0 ±  41/1  a03/0 ± 66/1  ab04/0 ± 53/1  48/22  035/0  

) F8�mg/Kg(  c 45/1 ± 70/80  a70/1 ± 25/97  b12/2 ± 52/88  53/21  014/0  

(%) F�f!�-[  c 00/0 ± 12/9 a 21/1 ± 08/14 b39/0 ± 84/10 67/11  018/0  

(%) ��� F�-+  b 00/0 ± 83/16 a 55/0 ± 89/20 b 22/0 ± 97/17 75/36  008/0  

 -U� �� /��K �SY4 -7�;1 2��R
� 07�� F�-�B��

 0:�� �4 Jc�-��9 -(;1 �� u'�-4 O��� �� -8 �� _�=I!

 bQ:)2 �Q��'� �� (O����8� R. intraradices  �F. 

mosseae �� �� Jc�-��9 ��0=4 &�!-!1/55  �7/17 07�� 
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/��� 2��R
� 08�: �� �L>9 -7�;1 -��� 2��R
� 07�� .09�

:0:�� �4 -�. 5-: �� O��� ����! �� ��   

 O���R. intraradicesF�f!�-[ :.�0;!��L1 &�!-! �� :< -W>
< F�-+< ���< d4< M����[< F8�<  R;^;4<  .\'�R�;4  

 O���F. mosseaeF�f!�-[ :b4�: &�!-! �� :< ���< M����[< -W>
< d4< R;^;4<  F8�< \'�R�;4< 0;:�� �4 F�-+

  
 ND�2:  B�13 452	 �6�7
 O�0�L0B. tomentellus  ���1� �1=�� >?�:��;��  

  

+,-]	 49�� 4��Bromus tomentellus  

/.�09� /��K A�c'�'
'4 ,��7'(C R���9� � �-�K

 ��� J�B9 08�: � O��� ��8����! �>��=4 �� m'4�-�

 ?�0�)5 ��0=4 2��R
� w1�� O��� ��8����! �<-K� �+ (

 ��� -� �D9� -U� ��� 09� /0: �8�'�+�
 ��I+�KZ����8 

\�09���8  (�B�� ?'� � �B�� ABC J.�) �;�4.-�.

�;@4) ��� /�'L9 ���p>0.05 �Q���	 �� (O����8  -U�

�;@4 ,��7'(C -���=4 2��R
� ��� -� ����\�09���8 

�9�'� 07�� 
(���� h�W!�� 
ABC J.�) ���'8 � �9.

/09.) ��� ��:�� �S� �9�4p<0.05 ��I+ ��'4 �� .(

 O��� -U� 
���-� ��'4 ,��7'(CR. intraradices  -�B��

 O��� -U� .�F. mosseae .�'�  

  

  

 �89C5:  B�13 ^�F.-.L�.	 4���.�A�L Z����08 �1-��P Y����B. tomentellus 9��� 8 :��; [��\	 4�����1� �� 

�'�+�
  
����!  
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Abstract  
Range Seeding (Pit-Seeding) is one of the necessities of rangeland improvement in most of the 
semi-arid and temperate rangelands, which in many cases has not been very successful. 
Improving the growth and establishment of plants in these operations is very important. For this 
purpose, taking advantage of the coexistence of plants with arbuscular mycorrhiza fungi is one 
of the most effective methods in meeting the nutritional needs of plants and reducing 
environmental stresses such as drought stress. In order to investigate the effect of mycorrhiza 
fungus on morphological characteristics and nutrients of Bromus tomentellus, this study was 
conducted in the greenhouse and research farm of Malayer University. The experiment was 
performed randomly with 3 inoculation treatments with Rhizophagus intraradices and 
Funneliformis mosseae and no inoculation (control) and 30 replications in each treatment. 
Morphological factors studied in the plant included germination percentage, shoot and root dry 
weight, root and stem length and viability percentage. Nutrients included phosphorus, nitrogen, 
potassium, iron, manganese, zinc, copper and magnesium of plants, as well as plant protein and 
carbon were measured. The results showed that although inoculation with mycorrhiza had a 
positive and increasing effect on the studied factors, R. intraradices had a more additive effect 
on the factors than F. mosseae. So that for many factors, this increase was 2-3 times higher than 
the control treatment. Among morphological indices, stem height (51%), germination 
percentage (41%) and viability percentage (45%) had the highest and root length had the lowest 
increase compared to the control treatment. Also among the elements and nutrients Nitrogen 
(54%), phosphorus (24%) and protein (55%) showed the highest increase. Meanwhile, the 
element carbon in the treatment of R. intraradices like phosphorus had a significant increase 
(24%) but in the treatment of F. mosseae had the least increase compared to other elements 
(6.77%). Based on the results of this study, it is recommended to use R. intraradices in order to 
improve and increase the yield of planted species in rangeland rehabilitation and improvement 
operations. 
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