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����   �	���� 	� � ��  ��    �� �������� 	��

������ � ����  ���� 	� � �� ���� ��	� �     ���� ��� �! 

�          ��� ����"# �$�%& 	� '(�)& *!�+ ,��� ��  �- �.���� 

 /����)Sharma, 2002 .(��������� ������ �����& *&���- 

��#	��"3#��  4.5 �! �   ���$�& /�  6�   #�7	� 8�# �9: ��  ���

�&�  ;���< ��     ��  �! � '  =$�> ?	��� @�!���& ��	����  �� A

 & ?���5�&�    &BC 	�(9& '! '� �9-�!�  ��D $��9� A�� �	�&  

#� 7 ���   	� ��� ���� 6� ��	� ����   �& 	��! �   ��#	)  E@���

���	�  FAGHIJ.( K�L#= ���  �BC '��  �	��� ��.� �� �� � 	��

 	 $!� �;>� � � ,�� ��  ��  / ��	���     ?M��%N& �$��
.� 

�	���� & �  #  �-�! ��      ��- O��L#� ?��4@�P& ;   	 $�! �� 

7� 	�� ������  ���� 	� ������� QR �4�  ��	�  � �7  ���� 

          �	���� O��(# �� �������� '�� /�� �=� ��  ��  $��"! 	��� A

�$-�  �$! �	 S� @�C � � �� 7 A�  & ���$> �����    $T�����  �	=

 .� �$�
.��  �  ���  9: 	� � �$- A�P�   �& *��� �  ��$�7

)$��Q���# ���F� GHIU� $��-�����!=	���-�� � F��	����.�  

GHIG (  A��$!�9!	� #�"5 �$��  @�C 	�  �� 7 ��  	�� ����� ��� 

��! '� 	�$V����� /.������� A�7	����!  ������$��"��-	 � 

�&�$���  & �"#= �     ��-�!� ���  � ��  ��      �� �������� �"�-	 A

������ � ���� /��  . & ��� 7 ��� 	�� ������ & �    '�! ����C

��	� '#�(Foeniculum vulgare Mill.)    �� '�� �$�� �	��-� 

.������ /������ � 	���� ��  �����! 	��	���<$! ����"5  ��$
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2002.(��9f.� �����# A�VNC g�#�����	� ?���V� ��	����.�  
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Solubilizing Microorganisms) � ����������� $���3� 

�����  & ^��N& �   $R �� '� �#�$7 ��  �;�>� ]� @)� , �� /

�>   ?����> 	� $� ����  #��4& �     (# [��
N& ���  ��   j9�� $
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��a�� � �$3  �$7 kY�& F�    �$!	�� '� � ��6    �� e��� 

$���!��"�     �V& 	� ?���> ��99� *� �   �! '�    \�5�& F����-

�;>�� 94& ,�   	��      7 	� '�C�! 8���C	� ��  ��: ���  �&�   ��$�7 

)Hazarika et al., 2000.( 

������ �������� �� $��3�� ��������&	 F�/����l.�  

(Vermicompost)    $R �� '� ���! � 	=$> ]� �m � @= ?�4� 

(#�  &�� ��� $� �V! F ���� 7  �����  D  F ��    ��"&$� S���C �$� 

��<�   �& *��� � ��$�7 .� ��   �	�� ����& A� 
YC   � *�Y �� F��

   	��"3#  ^�5 ?	�+� M�! �    #��4& $���9� � �"C F ��   '

  >$n F\��9& ,���� � /� 	��"3# ���      ��! ���!  ^= � 

   ! *&���  8�QP&�#�	�.� & �;�       �= �� �������� ��$&�  �-�!

�	����� 	���� ���  �  ���-	 ����Q"! /��"5 F	������� /

 �����	� ?M����%N&�D����!  � ���& [������& �����-�!  

)Arancon et al., 2004;  Atiyeh et al., 2002( . 	�

.��  A�	�&  Gardezi    ��	��.�  )UJJJ (  Hameeda   

  ��	��.�)UJJo (     C$C '! '� ��< ,�a� 	� ��   	 $�! \� 

� '#�7�7 ��p> ���  $"�- ;Q�� � (Sesbania emerus)  

 	�$& ��	��          �$�%& '�� ��#��.# '(�)& F/>$7 O�L#� �

&	�     �;�>� \Q�� /��l.� �        8���C	� '�5�C *�!�+ ,  ��"#=

�$7�� .  	�VNC�  ] � �        ���V& �� �������� ��! '� $3�  $q    GJ 

AC &	 �     	 $! 	���� 	� /��l.� �   ?�C  �3#$>�   O��L#� 

  �$7 kY�& F/>$7� ���V& �$!	�� '� ��  �&	 X�
�Y& $� 

 ! /��l.�  ' 94& 	�R�	���  �"
7 ���4C� ?�C  �3#$>�  �	 

�V& 	��    �;�>� ����- ��! '��� ��#��� , )Arancon et al., 

2004(. Kumar     ��	��.�)UJJq (  Anwar   ��	��.� 

)UJJq (#�     ��< '4@�P& 	� ; C$C '!�  	 $! \�     O�7	��� 

7� 	�� ����    8��94#    ��#��.# ������&       r�P�� �$!	��� '�� 

 &	 X
�Y&�   �V& 	� /��l.� �       *�!�+ 	�R '! F[$�9� �! '�

"5�C�  ! �$�
.��_�@����   �Y! ��Q"! �	 ��.   	��&�=� ��� 

��   ;� S��C '� $3�;�    ��	��.�  )GHIH (  	 $�!� 7  �� ��

	������	 � �$7 �������& F/��>$7 ?	���� ����N��� '��� �

C���	�.� �� �  �&	 �        3.��: 	��R '�! F/���l.� �$� 

    �V& 	� �	 '#�� �$�
.��   �;>� ���- �! '�� �#��� ,. 9f.�� A

  	��   � '�	;& ,�a� 6�    �! '��   ' ���'
 Jat   � Ahlawat 

)UJJb ( 	 $!�       ���� ?������& F/>$7 O�L#� ��Y# �  �� 

    &	 �$%& '� ��! �=�   �;>� s��! /��l.� �   �$��
.� ,

 & '#��� ��$7  . VNC 	�� � ?�V�$3� ��    	 $! '� �   '�5�7 

3#$>�  �  � &� \�9� - �$�   # />$7 O�L#� A ��  7	���! ;�$� 

��V&�    X�
�Y& $ �&	�    /���l.�  �V& 	��     [$��9� ��! '�� F

�&  �;�>� \5�     �$7 [��%N& �$��
.� , ��  �) ��   ?��.

 F��	���.�GHIJ�Arancon et al., 2002;  Frahm et al., 

2002.(  

    � O��L#� �� ��� ��      tB�C '�4@�P& ,�a�� A�  ������ $� 

�����)  �& c	�+�	��� & F�;�#�7	�$��  ��� O;�     ���99� *�� 

   �&	  ?���>�  /���l.� (   	 $�! �    �$��
.�   u�;�5� 

7 �$�
.��	�� ������	 �& '#���-�!. 
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��  A�&�=�,       [��� 	��"! 	� GHIb   	� &   '��	;��  ��3���

VNC�    ��#�&� ��9.� ?�V  F       VNC '���v& '�! '���!� �  ?��V

  ZC�$&  �"
395 	��w     	� '�  x$�Hq     '5	� Hi+� �  '�V

@�.-�    [�R  qU      '�5	� q +� �   +$�- '�V�      8���C	� ��!  

GIJJ    	� EP� �� $�& �  �         ��&= 	� �$�5� '�! /�� ��- Z+� .

&�3#��  @�� e	�! A�  '#�U/HHb & �
�     ���� �&� S���&  $�. 

GG  �#�� '5	� � /�� ��$3 .        '�#�.# '��	;& z��< �� ����!�-

	��$!�      />$7 O�L#�  �$7 kY�& ��       z��< /�>�! '�� �

&�@� �	 �    pH �=  FH/h & �     �-�!   �4! �9Q& $!� ;LC  �� '

   �&	  z�<�  /���l.� )    [��5G(  ��"9C   & '�!  ��  ��;HJ 

�� # O$7�
�    '
�$& 	� 	���� 	� �_$�   ��� '+�� �   �$�%& 

�$7�� . ��	 	�!�  ��& '#�    � 	� �������� �	 �� VNC A �� # ] ��  �� ;

 7 ,Y!� 	�� ������   VNC ;��$& �   �	���� ?��V�   ������ 

"C ��"���������$7 '���� .���&�= �� ��������� ���! ,�a���� ,

	����>�        �V
C 	�����> *&��- �	����> '� *�  ��& E�	����;�� 

(M)     EP� � 	�)   �V
C O����E=m1   �V
C  �E=m2(   ���� F

� ?�����>������ (P)  EP��� '��� 	� )J=p1 FHJ=p2  

oJ=p3 � �  	���� 	� O$7�
 (  &	 	����> � /��l.�  (V) 

    EP� '� 	�)J=v1   F q=v2    GJ=v3     	����� 	� A�C  ( 	�

+\@�  �� r$R �  �� z�
! '�  >��%C *&�� �  � �! � C ��L�   	�.

/��>$7 O���L#� 	�$���C '��� .��9f.���V& FA�C '��������	�.� 

������ � ����   �! � C 6�   - ��� ���- 	�.�.���� )NPK  '! 

&�  ��;iJ  FoJ    iJ ��    	����� 	� O$7��
 (     r$�R \�@�+ 	�

z�
!���    >���%C *�&�� �     C �����# ��! �       	�$��C '��  	��.

?	�� />$7  . �������  �- �.����  >$�%& �   ��  8��#  F�	� 
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 �	� �	�&�!��  �9�>$7 	�$+ . �$! � 4C  ���       F'�#�� 	�;�� �� Aq 

  '#�.#GJJ �C ��        >���%C 	��R '! ?$� $� �� �     ^��Y�#� 

����� 	� �����.# 6���< �� W����F���=  '��#�� 	�;��� �� 

 �$7 'Q��N&�� .9f.��   4C 	�(9& '! A��      	� '�#�� �$��
.� A

    �� FEP� ��� & ~�P<�#��      [���4& ?$� $�U  Z�!$&$�&  F

 �� 'C�!   ��� e	 '! � /-��$!   W�        	� ���- 6�< �� 

����   �� 	� ���= �  #�7 	� F'� �� �    !�� '���! 	�  ��   ���- ��

   �$7 ��5 �"#= '#���� . ;LC /"5�  
NC  '� ���� *��  O$# �� -

����	�;>��	���&= �����5�&  (SPSS, MSTATC) ��������� 

�$7�  �V&  �� & '��3#��A        '�9&�� ��9: ���&�= S���C ���� 

 [�.��� EP� 	� A�#��q/>$7 O�L#� F��	�  . 
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$�.��#�� ( ���$7) [�5H .( 

     [��5 g���# ]!�P&b         ������ ������� ����	�.�C F

          ��#��! '�C�! 8���C	� $�! �	�� �94& $�tBC ��	�� ���- .  ��&�

                 ����- A��! '�� ���! �= A��Q& ���	�.�C A�3#��& '���V&

      '(�)& *!�+ ?��C ����� ������ ^�
P& ���	�.�C  ��
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V
C� �& E�	����;��  &	  � /��l.�    $!    'C�! 	� $�: ���4C F
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C O���  E)b/Uo $�:  (    "5��C *�!�+ ?��C�   �	�� ���5 F 

 �N# '!�   '�    'C�! 	� $�: ���4C  V
C 	� �     ��& ��!  E�	���  	� �;

  ���q/Gh  ! ��	� � ��! $��)   [�5H( .9f.��  A�V&�  '��

&�3#�� C A�	�.�      '�(�)& *�!�+ ?���C F���   �! �	 �   r�P�� A

 &	 X
�Y&�   ��� ���# /��l.�   F  �N# '! �   '�   $�: ���4C
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C *&��- �   ��! E
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V
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 �N# '!�   '�    '�#�� 	�;� ��       O��� EP�� 	� )hi/H  O$�7  (
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!�     [� EP� �� $��)II/U O$7  (   ���!)   [��5H .(&�V�  '��
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V
C�      � ?���> ��� X
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��V&��;>� F�= $� ,�� �$� ��)[�5 q.( 
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C���	�.� ����� � � ���� Q& �   "5�C *!�+ �)�<� A�   ���! 
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�9�-��# .�V&� & '��3#�� C A�    ! '� ��� ���# ��	�.�   r�P�� A
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Abstract 

In order to study the effects of biofertilizers on yield and yield components in fennel, an experiment was 
conducted at Hamand Research Station in Damavand in 2005. The factors were mycorrhizal inoculation (inoculated 
and non-inoculated), biophosphate fertilizer (0, 30 , 60 kg/ha) and vermicompost (0 , 5 , 10 ton/ha). The experiment 
design was factorial experiment in the base of randomized complete blocks design with eighteen treatments and three 
replications. Also, these treatments with a fertilizer control treatment (NPK: 90, 60 and 90 kg/ha) was evaluated using 
a randomized complete blocks design with nineteen treatments and three replications. The measured traits were plant 
height, umbel no./plant, 1000 seed weight, biological yield, haevest index and seed yield. Mean comparison was 
conducted using duncan multiple range test (at 5% level). Results showed that the highest plant height, umbel 
no./plant, 1000 seed weight, biological yield and seed yield were obtained through mycorrhization but reduced 
harvest index. Biophosphate fertilizer also showed significant effects on plant height and biological yield. The 
maximum plant height and biological yield were obtained with consumption of 60 kg/ha from biophosphate fertilizer. 
The highest plant height, umbel no./plant, 1000 seed weight, biological yield and seed yield were obtained from 
vermicompost (10 ton/ha). Intractions of two factors of mycorrhizal inoculation and biophosphate fertilizer on 1000 
seed weight and mycorrhizal inoculation and vermicompost on harvest index were significant. Comparison of control 
versus biofertilizer treatments was significant and umbel no./plant, biological yield and seed yield in two treatments 
of fifteenth (mycorrhizal inoculation-30 kg/ha biophosphate fertilizer-10 ton/ha vermicompost) and eighteenth 
(mycorrhizal inoculation-60 kg/ha biophosphate fertilizer-10 ton/ha vermicompost) from biofertilizer treatments were 
higher than that of control. There was a positive and significant correlation between seed yield with plant height, 
umbel no./plant, 1000 seed weight and biological yield.  

 
Key words: Fennel, biofertilizers, mycorrhiza, biophosphate fertilizer, vermicompost, yield components.  
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