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),Fusarium oxysporum (F. solani��#$��%�& '���( ��  
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)F. oxysporum �(F. solani ��# �$�� �� ����� %��& ��'( �*� �� %��+,-� �� �$������� 

.�#�� �/�� �� ���/�� �  .������# 1�� �� %��& �*�  ���! ���" �� ��2-� �� �3 

)(F. oxysporum F. solani %��& 4�*� ���	�
� � �,�/" ��/! ��& ����  �� ��& �� �3

.�,�/" ��/! �5��6� ���� .3�7 � ���! .��+	 ��� .	���� ����� 89/- ����  :�; ����

�$�� � �( �!�- ��( �<3��" =$� � /& >�� �3  ���" �� �� ����� �� ���� ?��7 1��<@3 �

.�,�/" ��/! ����� ���� ����! .%��& 1�� �� ��� >�$� %.�# 8-.� A��,�  �"��# B���9 � �3

��+	 4�/� ����� .	�� ����� 89/- ���� �$�� :�; ���� �!�- � �(  �*� ���� ?��7 � ��(

���� CD,�� .3�7 �� 8E5� 87�� ���� 4���. 

���  ����	���:  ������F. oxysporum �F. solani����� .	�� �  89/- ����

����� ���� ?��7 ����. 

 

                                                           
���� ��� �	 
��� �
��� ����� �����	 � ������ �!�!"� #�$ :��%��&�'()���� �. 

Email: alizadeh@rifr-ac.ir 
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����� ���	�
� ����  ���� ������� �������� ���� �� ������ �� ��!�� �� �"��� … #$

����� 

����� �� �,����F�  G��/& ����� �� 4���� 8�@3� >�3��" ��/6,-� � �9�H� �� �*� ���

� �� � %��" I�J�� �/FJ@9 ���H�� ���,����Ram) � Wiesner �KLMN(. ���� ������� 

%��& 4�3�*� ���" /��- � ����� 4�3  ��P =� ��3�Q$����# R��/7 �� �3��" 4�3

� .7� 8��S� �� �'"# ���@� �� �&�� G��/&  ?T$� �9�H� R��/7 �� �� 4�*� 4�3

�� .�� .� �9�H� R��/7 �� �3�*� 8����F� ��/6,-� � ���� �� ��9D;� 1,7�� �

� %�Q$����# �� ># ��/6,-� %�U� � �*� ���� ���	�
�  � �,7�� 4���� �Q,5� ���TJ"

�� ��&/� � �9��� �	/9 �� >����/� %/'� �� �'"# ��P 4�/� �� 4.�+� ��9D;� .3�.  

����� >���# 4�'
��7 1�/,@'� ���.��,-� V�� �� ���� �� �3�*� ���� 1���& 4�/� �

W/�� 9����� .	�� �4��@�� B��� ����� 89/- � ��� �� ��� .7�� . 4���� 4�3�*�

�*� �� /,��/- /,$�� ����4�3�� ����� ���� G�  .��� .�%�D9 ������� /,$�� 89/-   ���

4/�"�J� X��� �*� �� �� �H���@�� B���9 R-�& �'�# :��� ��  ��7)Grab �KLNY .(

����F� ������� 4�/� 4�.�,� 4�'7�� �*� >.7 HE- 8)����� 89/- ��� (R-�& 

)AOSA �KLNY( 8-� %.7 ��/�� .�� ��'7�� 1�� �� �3�*� >��&4 �� �� 4�! ���� �� 

 =�F+& �H���@�� B���9 /�Z�& 8U& [��S ���� �� 4�3�*��/� . �� V�� �� �%�D9

/�# %�/� >���#� Hiltner)�Ihssen � KLKK(�� � ��& >��&%  � >�3��" 4�*� 4�3

�<3��"  �-�/� �������� ���! B��6� �� �� �'�# .�� 4�3�/�.  

�@-DP�F�� � �'�/,��� ��'(��! ���/$\ ��3.&�@� .���� �J���9 ��J� ��; ��  ��

�� I�5U� ����� .��& �� %.��� ��.U� ����� �J@� .��7. ����� ]�-� /� Hanson 

)KLMM(  ��.\ �F�/�# �� ����� .&�@� ���5�^__�J�� >�  ���#/� �`�%.78-�  .

 4/�� �&�� 4��@�� ������ G'� 4�'���@�� �� �F�8-� ���! B��9 �J�-� �� �� 

                                                           
1- Standard germination test 
2- Brick Grit  Test 
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 %&��'
� ('� )���� �'*�� � �+��& )�,��� -.	� � /�0�1 ��2�23� �4,�5678 9��:; 7 #<

���! � �������� ���J�5�&����� �����  ��7 . ���! R-�& ����� 4/�� �&�� 4��@��

 ���	 �� 4��@�� 1�� �3.�� � .��/" %.3�$� �F�/�� �� �.,�� ���������@3 /�"  ># �� 

� ��$� 8��� ��$,�Hanson) �KLMM .(4�.�,� a���� �� >�$� �� .3�  �$�� >�/�� 

 8-� :��.,� ��$� b;��� /c�� �� ����� 8$� � %��� ����� ���.�P)��@�/�KdN_ .(

�� ����� ���J9 .��& e�@��  /� f�� >�/��g_hML^h  8-� :�- �� 1&) � 4�.�\

 �4��KdM_ .( �� ���& ��d_ % ���# R-�& ���5� �'���@�� �Frasher) �KLM^ ( ��

�� /��  .-� �� ��.\Kh_MYMY�� �,-�� ��$� ����� ��`�- .��& �� 1&  ��7.  

� 4�'7�� �� �F�j%��& ������� �� /Z  ������� ��H���@�� B���9 �� 8E5� ����� 4�3

���� ��+	 4�/� �'�# 3�Q$����# R��/7 �� /3 �� ��/6,-� � 4�����TJ" �  4���  7��. .

������� B�� 1�@3 �� ���@�  �� �3��" ���E; a���� >k =��� �� ����� 4�*� 4�3

��& B���9 B��6� %.�� �����%.�� /�l � ��� 4��/S  .7��. 

���� ���	�
� ������� b�6U& 1�� �� C.3  B��7 �*� 4�)����� .	��  ����

����� 89/- ���� ?��7 � �<3��" ��; .7� ���� 4� (�& ��'( �� �� ����� %�

 �������� ���! ���"�� �� �����)F. oxysporum �(F. solani 8-� %��� . 

 

	 
��� ��	� 

����  B��7 �� ����� � ���/�� �$�� �� ����� %��& ��'( B��7 %��+,-� ���� �3��"

 4�3.�dhM ����/& �� KK) ����� ��@�� G!� ( �hKL) /��� G!� ( � >�/�� ��KN �� 

.���� ��-�� .%��& I�T,�� �� mP  n�J� ��F�H�� n�J� B��7 �3�*� .��#/� ��3

����� ���� >���# � 8��;� 1���& ����� ��H3 >�� ��F�,�k  4k���F& %�Q$����# �� ���

.7 ����� ���E; a���� >k =��� �*� . �F�H�� n�J� /�� �� �3�*� ������# e�/7 ��
                                                           
1- Verticillium 
2- Biotic 
3- Abiotic 
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����� ���	�
� ����  ���� ������� �������� ���� �� ������ �� ��!�� �� �"��� … =>

�3�*� � .�,�/" ��/! >���# ���� �,�D- �4 GoD9 /�� �� �'���@�� � ���# �� %��# 

.�.7 �.� G�- 4�3�*� �� 4/3�p . �������� m���� ���! ���" �� �� �.�� �J\/� ��

)F. oxysporum �(F. solani.7 %��+,-� ��& :�@9� 4�/� � . ���"F. solani BE! ��  

%��& ��  ��� %.7 �.� ����� %/! .�� ��� V�� �� ��� ���	 1��  .,���  ���! ���"�� 

 �����"# ����� X�- %��
9 8$� R�U� ��)PDA( .�.7 8$� .���@�  8$� 4�3

 4��� �� ��&���F�� 8$� R�U� �� %.7°Cd±h_  ��� � ��/Q�,��- ����K___ m�� 

.�,�/" ��/! 8�-��J� q�` . �� .��K^���@� ���J�5�� ����   .7� �� �(��! 4�3 

 �.� 4/,P �� �.���� %�/� ���� /�6� I# 4��\ B�/,-� 4�3/��� 1�� �� � .�.7

.�,�/" ��/! B�/,-� .��2-� >�/� �.� 4�/� ���@� ��3  R�U� �� � %.7 k�+�/,��- �3

.�.7 %��� ��E9 ���	 . ��; �� ���! ���" �� �� =� /3 ��2-� 4��\ 4�3/��� 1�� 

8�D9 ���"�.� .�.7 4��*" .���" �� =� /3 ��2-� .�� �J\/� �� �3 ���! 4 

.�.7 V��@7 [J,T� r�- �� �� /,��,�-�@�3 R-�& .��2-� =� r�- 

 F. solani� ��  ��.�&ml/K_�×hL  r�- �h ��.�& �� ># ml/K_�×h_ .�.7 V��@7 . 

���! ��F. oxysporum ��.�& �� ��2-� =� r�- ml/K_�×^L ��.�& �� ># �� r�- � 

ml/K_�×^^ .��/" ���#/� . 

�3�*� ��@�& �� BE!���@� ����! ���" �� ��  ����� �*� 4�3  ��/J� �2�3 %��� R-�& 

G�.-� tD,�� 8E5� �� K/�6� I# � �d �.� �� K^.�.7 ���+9.S �6�!�  . �� .��

 ��.�& �� %��& /3 �� ��3�*� ���+9.Sh^  �� �.�,�/" ��/! ��� 4/,P �- �� �*� �.9 

� 4�/� �-�/� 8'� ���@� /3 4�3�*� ��.�& �� 4�U� ���! ���" �� �� ��2-� r�- �

 .3�7 r�- =� �)N^×^ (��� .����� >���# ��  /,J�� *l�� �� ���.��,-� V�� �� ���

 %��@7 1@&��K����� /,5� >���9 ��  8�/" ��/! %��+,-� ���� ��� .���@�  �� mP �3

                                                           
1- ClONa 
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 %&��'
� ('� )���� �'*�� � �+��& )�,��� -.	� � /�0�1 ��2�23� �4,�5678 9��:; 7 =7

�8$�  4��� �� ��&�����k R�U� ��°C d±h_ ��/Q�,��- ����  ��� �K___ q�` m�� 

.�.7 B6,�� 8�-��J� .����� .	�� ����� 89/- � ���  �� .�� �3�*� ���d �Y�L �Kh 

 �K^����  .��/" 4���/� 87����� .����� %��� �� 8-� /�*& �� ��`  bE; ����� ���

 �*� �JJ@� 1�� ����U&� ��,-�)ISTA (K_ ����� �� b�6U& 1�� �� ��� �.7 1���& ��� 

�<3��" ���� .7� �& �� �3 u�� %��� ����! ���" �� �� �K^ .��/" I�5U� ��� .

����� 89/- 1���& 4�/� R-�& %.7 �o��� :��/� �� ���Kotowski  )KLhY(  v/7 ��

.7 %��+,-� /��: 

G S
n

n n DN
.

( * )
*=

∑

∑
100

 
G.S =����� 89/- ��� 

n =����� V��@7 4�3��� �� %�� ����� �*� ��.�& ��� 

=Dn����� %��� V��@7 4�3��� ��.�&   ��� 

� �� .���<3��" .7  �3)K^��� (�$�� :�; � �!�- � �( V�� �� �( Lekh  �

khairwal) KLLd(�%��.��  .7 4/�" . V�� 1�� ��^ �� ����
& ���	 �� �<3��" �.9 

��/F& /3 .�.7 I�T,�� .�<3��" /& >�� 1���& �� mP  B��� �� �'�# �J	��D� ��3

>�# �� � �,�/" ��/! �������#  4���°CM_.7 B6,��  �� .�� � .�hg 1���& 4�/� �89�- 

 =$� >��%�����.�.7 1���&  .����� .	�� 1,7�� 8-� �� �� ��� �<3��" :�; �  ��3

V�� �� ���� ?��7 Abdulbaki  �Anderson) KLN^ (%��& �� =� /3 4�/�  4�3

.��/" ���# /� /�� :��/� �� %��+,-� �� �����: 

VI =���� ?��7 

 =MSH ��" ��; 1�Q���� �<3)�$�� �<3��" � �(( 

V i 

G r  M S H  

=  
%  x  

1 0 0  
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����� ���	�
� ����  ���� ������� �������� ���� �� ������ �� ��!�� �� �"��� … =8

%Gr = ����� .	�� ��� 

%��� 4��# a@� �� mP  %��� ��H�& 4�/� ��3  V�� �� �3%/�y,� .�(��H�� �/� ��  

Minitab13.311)  (.7 %��+,-� . 

 

 ��� 	 ���� 

%��� m������ ��H�& �� mP %��& 1�Q���� �5��6� ��3  ���" �� ��2-� ���+,� v��- � �3

5��6� �� ���!����� .	�� ��+	 4�/� �.3�7 �� � ����� 89/- ����  �$�� :�; ����

�<3��" =$� � /& >�� ��!�- � V�� �� ��*� ���� ?��7 � �3LSD � � .7 ����� 

:��.� �� A��,�%��@7  K� h � d.��/" �	D�  . 

� 	��� � ����� ���� ���: /� :�.� �� z�.�� A��,� ]�-�%��@7  K 4�/� �

�� .	�� ��+	��� ����� 89/- � ���  ���>��� %��& ��'( �����   :�@,\� ��K %

���� ���+& .��/" %.3�$� 4��� . ����! ���" �� ��2-� v��- /Z� %�D9 ��F. solani� 

� F. oxysporum � ���! ���" �� ��2-� v��- �� %��& B��6,� /Z� � .3�7 �� �5��6� ��

 :�@,\� ��K %���� .7 ��� .Q���� �5��6�%��& 1�  4�/� �'(��! ��2-� [J,T� v��- � �3

����� 89/- � .	��  V�� �� ���LSD  :�.� �� A��,� � .7 �����  %��@7h � d 

.��/" z�� .���� ���+& ���� �� ���\ %.�# 8-.� A��,� %��& �� ��� ��� ����� 4�3 .

%��&  4�3.� �� �3hKL � dhM����� .	�� 1�/,$�� %�/" ��   ���) (a�&  %�KK %�/" �� 

 (b) %��& �KN %�/" �� (c).�,�/" ��/!  .1,�/" ��/! Gl� ��  %��&KN��   %�/"(c) 4�/� 

����� ���� ����� 89/- 4�/� �� �� ��� %�/" )(a8�/" ��/!  . %��& 1��<@3dhM �� 

����� .	�� ]�-� /�  %�/" �� ���)(a����� 89/- ]�-� /� ��� �87�� ��/!   �� ���

%�/" )(b %.�3� >�$� �� 8�/" ��/!  �����%��& ���+,� �3  ���*� ��+	 4�/�

�� .7�� .�%�D9 �� %��@7 %��& KK����� .	�� 8+	 �� ��   %�/" �� ���)(b ��/! 

                                                           
1- Lesat significant difference 
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 %&��'
� ('� )���� �'*�� � �+��& )�,��� -.	� � /�0�1 ��2�23� �4,�5678 9��:; 7 =?

����� 89/- 8+	 �� �87��  %�/" �� ���)(c 8�/" ��/! ):�.�%��@7  h .( 8J9

�� �� u�� ����� � 89/- �� �/� /�5+& ��; 1�� >��&����  G'� 4�'
��7 �� �F� ���

�� �9�H� �� �*� >.7 HE- 8����F� 4�/� ���� ����� � %��� �*� ����  .7��)Perry �

KLNM(����� .	�� �� � ���@� ������ %�! /Q����@� ����  I�J�� R��/7 �� �*� 4�3

8-� �3�Q$����#. 

����� .	�� 1�Q���� �5��6� ����� 89/- � ��� ��@�& /Z� �� ��� v��- K � h 

 �������� ���! ���" �� ��2-�)F.solani, F.oxysporum ( �� .3�7 �� �5��6� ��

 :�.� %��@7d 8-� %.�# .����� .	�� /�� �� H�� ����� �� %��& ���  ��& B��6� �� �3

r�- �� h �������� ���! ��2-� )(F.solani %�/" �� .3�7 �� �5��6� �� )(c ��/! 

8�/"� /�� �� �� ����� 89/- %�/"�� ��� (b)!  `�� %.�.P 1�� 8J9 �.�,�/" ��/

����� 89/- >��� %��& �*� ��� ���@� 4�3�*� �/�� �%��� ���! ��& B��6� �� �3  4�3

 %��� ������/� ��`�� >.7 HE- 8����F� 8�J��! �� �H���@�� B���9 �� ��& �� ���*�

 8-��� � >�
� �'(��! R-�& ����5� �� .����&.�7��  . v��- � ����� ��!�� �5��6�

����� 89/- � .	�� ��+	 1�Q���� 4�/� �'(��! [J,T� :�F7� �� ���%��@7  K � 

h�� /�5+& � {U� B��!  .7��. ����� .	�� �3�� ����� 89/- � ��� %��& ���  4�3

%��@7  4�3KN �hKL � dhM r�- �� K r�- �� /,$�� ��2-� h � %��� �'(��! ��2-� 

J9�� �'(��! ��2-� ��.�& >��� `�� e�S�� 1�� 8 .7�� . �3�� u�� :�F7� ]�-� /�

����� 89/- � .	��  %��@7 %��& �*� ���KK%��& /��- �� �5��6� ��   %��� /,$�� �3

8-� .����� 89/- � .	�� �3�� 8J9  �� ># �*� 4��.'Q� B�� �� u�� %��& ���

��� ���U� .9�5��� R��/7 .1��/����3  �(/�3�*� /�� �� ���U� .9�5��� R��/7 �� 

�.�/�" ��/! �E5� 8��;� � ���/\ ����  /,$�� �'�# 4�� �'(��! �D@\ � 8����

�� ��7 .���,� ��  �'��$� 4/�"Alizadeh) KLLN ( R��/7 �� %.7 %/��| �.�" �*� ��
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����� ���	�
� ����  ���� ������� �������� ���� �� ������ �� ��!�� �� �"��� … =@

�E5� 8��;� ���U� .9�5��� N^%� 4��� � °CdY ���! �� ��& �� (F.poae)� �  1�� 
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The studies and evaluation of main characteristics of the 
seed samples of four alfalfa population in reaction  

two species Fusarium 
 

M. A. Alizadeh1 
 

Abstract 
The main purpose of this experiment was, evaluation of the characteristics of 
the seed samples for four alfalfa population in reaction with two fungi 
species of (Fusarium solani, F. oxysporum). The seeds samples of four 
alfalfa population with source of Iranian and foreign countries were used for 
this experiment. The seed samples of alfalfa were exposed with two level 
spores of Fusarium solani, F. oxysporum, The inoculated seed samples of 
each population were considered as treatment, also the non-inoculated of the 
seed samples of each population were considered as control. The main 
characteristics of the inoculated seed samples including (percent and speed 
of germination, length of root and shoot, fresh weight and dry weight, vigour 
index) were compared with non-inoculated seed samples for each 
population.  

 The result showed that there was significant difference between the 
agents of infection and alfalfa for the characteristics of seed samples 
comparing with control.  

 

Key words: Alfalfa, Fusarium solani, F. oxysporum, percent of 
germination, speed of germination and vigour index. 
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