
 ���� �� ��	
 ��
�� � ������� ������� ���������  !�" �#�$ %!� 
 %�&�# �	
 '�& ��� 1 *  :������ 	���
18/05/1396   :����� 	���
20/12/1397   �����  ���� ���	
� �
��	���
� ����� ����� �� ��� ������ �
�� ���� �
�20  �!� "�# $%
& �� �'�
��( �� ���� ����  ���)�� �� �� �*�
+� ,�
- �
� . /
0�01� 2-�� �� 3���( ���� 4

���. ��25� .78 9'- :
� .� �# �&�8 �
5�
��;( �
	�� �<�=# >�
�� . ���.
'-�- ��� �
'
 
� ���� �
�� �� 
�     $)���� �)� �� �?���)
� . �?����* /����@� $��A B��	'�� �
�� ���� C� ���!DE .���� ��F. G��� ����� ���� /
HI ��!- ��
81/27  .27/24   7)I�� �# 
� ���� ��<� . 9=O� �P	Q=D� �
�� ���� C� ���!DE .��� R
� 9HI B�� ���	
� ���
� . ����� 9S��. B��TD� .98�� �
���U& �V�� ��7<� �V�� :� �
�� ���� C� ���!DE �� �� 9=O� W�0	Q� �S� B��	'�� �
�� �U& �- ��� �
'
 9�!E ��25� .98�� �?���
� . �?����* XU� �� �
�� :�# .   �)�Y �)S� .��� �
& ���!DE �� �
�� �U& Z��# �� V�� :�# W�0	Q����� [��2\ B����
�� .��� �F�� ,  V�� :�# 
� �
��� �7�	Q� ��
�� ]�� �U& ����� �- �	'�� 7
���  .78
� 7�H� �
�� ���!DE [��2*� ���� "^I� ��   ���	 
�� ���
�: ]�� �U& ����!DE �V�� :�# �G��� ����	
� ���
�    �����1      ���
 -���_� )Allium cepa L.( �,�%� �     . ��)H� �)+1�� W)<# .�\`� �
�.�����  3��D�7& ��     �
)aF �� �)E��� �
)� �2=� B���  �� [�� �� �( 9�7& �- 9��5000 �� [�� :
�  7)�� )12  .37.( /^* ����� �� ����E �'f� �� �
��(  ��2)-��  2)-��  G�)�� .  �)!�� �78 �
�� �-���_ ) 9��3  .35.(    �� 9)'- ���)� 7�!� �.� �
�� g
&�� ���� ��������\ ���( ���� �
�    �)� ���)_ ��
\�
)� �- 7�	Q� �
'*��
 ��F. B�� 
� .7
��� �0U�� ����� . h( i���8  �� �)_�� "^I� �� �
  .7
��� �E��� h�!U� /
HI   /
H)I ��
)� . �
�� ���!DE "^I� ����j���
� [��2\ Z��# �� �E��� h�!U�  �� /
)E^#� B	8�� ����� �
� ,���E Wa� �� �F�� . 9�<DF �� �� /
HI B�� G��� ��2�� . 9��
�9HI C� j����* �.�� �� �U�1� . ���	
�� 8 [���  �� �)�
�� k �� 
�
 �l^I� ��

�� g  
)� . �	8�� �7�T�� 9��
� ���!DE .9�� 7�� 
� i=��� /
HI �� �P	Q� ��
�� 7l �( Wa* .���� 
a
( [�- W��� .      �)�Y . W�0	)Q� /��)S� �)� �( �)�25� . ���!DE 
� /
HI B�� i��.�                                                 1- [f� �
��
	�� �E��� g�!E /
0�01� - 2-�� ��Y
� /
0�01� . 3���( ���.
'- . >�
�� �<�=# �
5�
��;( �
	�� �
��
� ��&�8 �/
0�01� 3���( . n�.�� ����.
'- �2��=�  �����  *)- :�pQ� �7�Q��
  : (Email: moosavizadeh2003@yahoo.com DOI: 10.22067/jhorts4.v33i1.65006 9�� ��.�A 9HI B�7�r �
�2D� [��2\ ���� W�0	Q� )14 �15  . 34.( �
�\ ��4�F �
� Allium   ��R
)� ���	
� ���
� . ����� 9S��. �U& . �
�� :�# �V�� ��7<� �V�� :�# �]�� ��. /
HI 
� �U��� ��) 9�� �78 3��2\ �
��10 �15 . 28) s��� .(39  �)U& /
HI ���� (   .��)D
 3��2)\ �
�� �� ��R
� ����� 9S��. �
�� :�# . �
�� ��. ��
��) �	

���29 $��A ������ 9S��. (     �)��	
� ���
)� . �)��	
� G�)��.��- 3��2\ ���� �� V�� ��7<� . ]�� ��. ���� �� ��R
� 
� i��	�         /
H)I �� �� �?���)
� . �?���)�* G�)�� ��)F. ��
)�� B�001����D
 3��2\ �
�� ���!DE ��2F� . ���!DE ��'�.�) 7
�2 �9�29 �39  .40  �)�<� . 9)=O� �P	Q=D� �
�� �� B��TD� .( B�)� ����   /
H)I 3��2\ V�� :�# . V�� ��7<� ��
�� �U& 
� ���!DE ) 9�� �789 �29  .40 .(           �)���� u7)� 
)� [�.`)� B)�� ��7)8 �)-; $%
U� �� �F�� 
�    . 9)��
� �� X�1)I  �� ���
)+	&� Wa� /
HI ���	
� �
��	���
�      . �P	)Q=D� ��.(�)� Z)��# �� ]�)� ��)�!DE ��2F� B�� i��.� G�
9aF /
HI 9�!E ��25�    "^)I� �� $)�
�� �l^I� 3.� h
f	
� ���� �E��� Wa� /
HI.7���\ ��F� ����� �
�� ���� �
�   �	� 	 ����
�  ��� [�.`� B�� ��20  v!	f� Z#
�� �� �- ����� ���� �
�� ���� ����� ���	
�� �
�� (������� ����� � �
��)  ���33 �����  1  ��"� 1398%   .39-29 :�*�� 4730 - 2008 Journal of Horticultural Science 

Vol. 33, No.1, Spring 2019, P. 29-39 
ISSN: 2008 - 4730 



30     �
�� ��������	
��  ���  (������� ����� � �
��)33�����   1  ��"� 1398    ����
)�r ��
r�& ��
aHI� �7
���� ��
5
� ��

�� ��a8�;( ,�
8 ��'- ��
\�\ ���
� �2\�� ����
'�
    �w�)- ��.��
)8 �W)& �B�D_ ��
'

��- >DF �� . �
8
-     "�)# $)%
& �� :
)� .� /7� �� �7
��� �78 ��.(  �!�       2)-�� ��
)0�01� �)E�2� �� ����)�� �)� 
� �*�
+� ,�
- �
�  �&�)8 �
5�
��;( �
	�� �<�=# >�
�� . ���.
'- 3���( . /
0�01�  /
)�!DE 
� �
�� W� .7�	*�\ ���& ��
���� ���� . 9'-   ��
)� ��
)�(  ��70�  
_ ����( x
�� �� �B���120   ���)� ��- �
	�� �� g�\�!�-   4?)� . 7)���\ k�!f�  
_ 
� W��
	� /
H%�� ��- . ,?��� /
HQ*/�-    :�)# �)� v)��� [8 ,�
8 �'�
��( 7l�. �� .78 g
5
� �7�� v��� �!I
* 
� �	� �
ar30 �	

�  ���� �!I
* . �	�10-8  �	� �	

�  ��- .��� ��2�� �� g��
��( /��	�
400    2=)� �� 7)<� �
	�� �� g�\�!�- /�- �� �
� C� ,I��* �� �78 v!E 
� ���
=� .78 ���� 
�   ��)� �
� �� �
�
 �� �	Q�  4?��� 9*( 
� ���
=� ����� �� .78 g
5
� �	�� /��I    �)- �

)�� 9)8���� .78 ��
H	�� �����
�� . �
H%��.7
� g�D� ��80 ���� 7I��  
�.78 g
5
� �7
78 �7��^� . ��
	*�    ����� �� ��30     �)� �7)��- 9)�
&� �
)�
�\ �� ����   /��)I    �)��� C)� ��)�!DE �V�� :�# �V�� ��7<� /
HI . h
f	
� �*�
+� ��R ��7<� ��
�� :�# ��
�� �U& ��
��    ]�)� C'_ ��
� 7I�� ��
���_ ���7
� 2-�� ��7<� . 9=Q
) �
�� ,�8 y_
8 . 7
78 ���\    �)� :�)# (�
�� �U&  ���� �.� �� 2�
 .78 �=�
1� 
�       ���� ���))� :
))��
 ��))��( g
))5
� 
))�  �	_��))��� . 
))� 4

���. ���� 4

���. ��25� ��'�
��( �
�    �)� [�
)��( :
� .� �
� .78 g
5
� $-�� ��25� /��I       ��	
� 4

���.� ?����* .�      B�P

)�� �)A
�� 7)��� x
)�� �� 78 ��.(�� /
<���
7. 9aF B��<� G��� ��2�� ��F�� �� �.��  /
H)I g�7&� �� $��A �=�
1� /����@�  �?���)
� .   7)���\ �?���)�*.   $��)A /����@� ��	
�� ?����* .3.� Z�
U� �  B���� . ����� )5(  ��
H	�� 
� :���* ��.7���\ ��.(�� ��� �
�   $��A�?���
� /����@�   $��A /����@�?����*�  �( �� �))- 2g� ��?���))
� 4

))���. 2p� . �?���))�* 4

))���.  .78
� �� �<%
U� ���� 9HI B�P

��  $���A/����@� ��	
�� ?����* . � . B=����=������ ��
 x
�� �� �
�� )41(  ��/��I %)10-0( W-� %)20-11i��	� (  .%)20 (  R
�7�� �.�\� 787
.  ����DE ����� 9S��.        �)� �?���)
� 4

)���. 9=)Q
 x
)�� �)� ��Q����� ��
 x
�� �� .78 ��.(�� 7I�� $Ql�� . �?����* 4

���.���
�D� . )36 (   ���)DE ����)� 9)S��. %)30-0(  W)-� %)60-31( i��	� . %)60( � R
7�� �.�\ �.78   . ��))Q

F i))��� �7))8 �))���� :�))��* x
))���� �))��	
� ���
))�) ���
�D�17 ��.(�� (7���\.  GA= K�ph2 �( �� �- k  [��2\ /78 
� �- [��2\ ,�Q
��H��5  7I�� ����� 06/2 �78 �	*�\ ��
 �� h2 . ���DE ����� 9S��. �p  �
�<� u��1
� �?����*  �� .7�8
�     �)U��� �� ��
H	)�� 
� 2�
 B�P

�� �� 7I�� /��I �� ���	
� ���
�.78 �=�
1� ���   �
� . �?����* �P	Q=D��?��    . ��.(�)� /
H)I   �9)�!E �)�25� �� . W�0	Q� �S� B��<� ����   �)��� C� ���!DE �.� /
HI W�0	Q� ��Y .7���\ ��
H	�� ��25���2*� g�
 �� ��
H	�� 
� ��
�( �
�SPSS    ������ ��.  ��� 	 ��
��  :��
���	 �� !"       �� /
H)I $)-�� 4

)���. �)�25� n�
)	
  :.7F1  ����� �78  �� :
� 9���*�
+� ,�
E ����E   �)	*�\ ��
 �� ����( . 78 F 78 g
5
� /
<��� B�P

�� �A
�� 7��� x
�� ��  B�)� . :
�     C)'_ ��)�!DE ��)��� C� ���!DE /
HI ��
 �� [�
��( �
��
�� :�# ��
�� �U& ����� C�      7)I�� n�)� :
)D	l� XU)� ��  ���)� .  9HI2-�� ��7<� ��<� /.
H� 7I�� C� :
D	l� XU� ��  ��� �7�
'�     :
)� ����)� . h( i���)8 �� u^	)_� �� �8

 �- 78    ���)F� �
)�  [�
��(��.78
�  ���� B�� u^	_�      ���)� /
H)I �)�!- �)�
 �� �)Q�
0� ���� �
� G��� ��F. �P

�� �- ��� ��� ��<� 7I�� C� :
D	l� XU� �� �<%
U����� B�� �� /
HI B�� ���� ���	
�  9)�<DF .9)�� �
�� ���� �
�-  �
�       �)\� Z)��# �� �)- 7)
��� �� �)��P��.�	� �� ��R
)� �F�� �
���� g.�7� ��.�
�) 7�
�10B�001� .( ��
�� ��F.  G�)��  �)��	
�  �� �� �
�� ���!DE ��2F� . ���!DE ��'�.� /
HI 3��2\ ���-  7)
�)1 �8� 9 �25  .40(    G�)�� ����� ���D� �� �78 ��.(�� ���	
� �
��	���
� . G��� ����� 
HI���7
� / :.7F �� 
a
( �78 ���\2  C� ���!DE .9�� �78 �����      $)���� �)� �� �?���)
� . �?���)�* /��)��@� $��A B��	'�� �
�� ����81/27  .27/24       �)� �� ��7)0� B��)	D- �
���)_ �)�R ��7<� . 7I��  $����54/4  .84/1  :.7F ) 7
��� �
'
 7I��2�����	'�� .(  G�)�� �� /
HI h
f	
� �(���R
� �
�7
�� �� �� 
� �����_�� �� ) ��
)�11 .(   9H)I ���)� �?���
� . �?����* /����@� $��A ���� R
� �� �F�� 
��� 9HI B�� x
�� �� [��2\ �
�� ���� C� ���!DE 78
� �S�� 7
��� �� �?����* ��
�� ..78
� ���	
� ,�Q

	� �P

�� 7
���   



  �./0�1 2
�3�4
3 �4 5/�� ��673 � �809	�:;<��< ��/* �=
� ��:      31       



32     �
�� ��������	
��  ���  (������� ����� � �
��)33�����   1  ��"� 1398    



  �./0�1 2
�3�4
3 �4 5/�� ��673 � �809	�:;<��< ��/* �=
� ��:      33     ) ���
)�D� . �

D���15  ) ���
)�D� . �7)�l �(14  . �)��� . ( ) ���
�D�30) ���
Q- . �
�� �� (20����\� . ��� �� (   ���
)�D� . )7    ���)� �� ��R
)� �?���)
� . �?����* /����@� $��A 2�
 ����� �� (!DE     ) �	

)��� 
)�� 7)
��D
 3��2)\ �)��� C� ���27  .28  $��)A ( .��- 3��2\ 9HI B�� ���� �� �U��	� �?���
� . �?����* /����@�     ��7)<� ��
)�� �U& ���� i��	� �?���
� . �?����* /����@� $��A    .7)8 �7�
)'� ,�)8 y_
8 . 2-�� ��7<� �V�� :�# ����� �� V��	� �?����* /����@� $��A B��TD�   �?���)
� /��)��@� $��A . i��   ��7)<� /
H)I ��P�� u�# �� .7���\ ��.(�� �
�� :�# 9HI ���� W-  �?���)
� . �?����* /����@� $��A C'_ ��
� 7I�� . �
���_ ��R i���8 �	'�� ��S
� . [��2\ �	D- ��(�
- �P

�� �- 7
��� �
'
 �D-��R 9�
fA . ��7<� .7�	Q� /
HI B�� ���� �U�1� 
)�  �
���)_ � � . ���� ���& ���� W-��� . 98
- |��
� ��S
� 91�   B�)� �!)I
* [��2*  �)�<� [��2*� $=)� ���� B�� . v���  . ��7)<� ���    �))�R 9�
f))A  �
)))��
���))_ �))�) ��))86) ���
))�D� . �

D))��� .(15 $��))A (  7)I�� . �
�� :�# ��
�� �U& ���� i��	� �?���
� . �?����* /����@�2\ C'_ ��
� ) ���
)�D� . ���� .7
��- 3��30   /��)��@� $��)A (   ���)� i)��	� . V�� ��7<� ��
�� �U& ���� ��R
� �?���
� . �?����* �- �%
l �� 7
��D
 3��2\ C'_ ��
� 7I�� . V�� :�# ��
�� :�#) ���
�D� . �
R�\13     �)D- �?���)
� . �?���)�* /��)��@� $��A (V�� ��7<� ��
�� :�# ��
�� �U& ����      .7)
��D
 3��2)\ V�)� :�)# .9�<DF ���� /.
H	� �� ���� �� �� B�001� /.
H	� �
� ��.(�� �
�   .��� 9=Q
 �U�1� i���8 . �<%
U� ���� �
��  $��))A �� �?���))�* /��))��@� $��))A ��))<%
U� ���))� /
H))I ��  :.7)F) 7
��� �	'�� �?���
� /����@�2     �� �)8

 9)�� B)�D� �)- .(  
� j���
� [�- W���   ��
)�� �� �S�)� �U�1� ,���E �P�� 
� i�1�  �)U�1� ,���E W- ��S
� �P

�� .� B��  7
� /.
H� .78
� /
HI B�� /


��
 �� �� /
HI 9��
Ql 
a
( B�� �
�� u^	_� �- �%
l�� .9���� �
'
 �U�1� �<%
U� �� ��
'� n�
	
 .7��26   ) �
)�� �)
�D
26 . ( 9�<DF �
ar F2 ) �
��3378 3��2\ (  �)	*
� 
)� �!I
l n�
	
 .9�� �- ) ���
�D� . R��- �
�21 . (  ���
)Q-)20   . �

D)��� . ��)� �� ( ) ���
�D�15) ��
� . (43.���� �
��fD� �
�� �� (    #��$% �&�'( )*��	 ��	+&�   �� ���DE ����� 9S��. ��A
l �<%
U� ��16  7I��   ��7)<� ���)�  
� �
���_ ��R88 7I��    :.7)F) ��)� ���@	� ,�8 y_
8 ����2 .( ����� 9S��. ,�8 y_
8 . 2-�� ��7<� �V�� :�# ��
�� �U& /
HI   ��
)�� �)��� C� ���!DE /
HI B��TD� .7�	8�� �R
� �!�_ ���DE   �
)'
 ��)_ �� R
� }
	=Q
 ����� 9S��. ���� �� V�� ��7<� . �
�� :�#�U��	� ����� 9S��. C'_ ��
� 7I�� .7
���   �%
)l �� 9)8��  �)- 9S��. .��� �
'
 ��_ �� �D- ����� 9S��. �
���_ ��R ��7<� 9HI    /
H)I B)�� �.� �)� �U�1� /


��
 ��S
� ,&�7l �P

�� R
� ������� j����* x
�� �� [��2\ . 9��   .7)8
� �
)D	E� ,�
& . �=	<� 7
���^I� ���� �.71� ����� �P

�� B��
� ����� 9S��. �- �%
l �� B�� " ) ���
�D� . ���� .9�� [��2\ Z��# �� /
HI30  ����)� 9S��. (   ��7)<� ��
)�� :�# ��
�� �U& ��
�� ���� C� ���!DE /
HI ���� ��R
�     . �

D)��� .7)
��- 3��2)\ C)'_ ��
� 7I�� . V�� :�# �V��) ���
�D�15    ��
)� 7)I�� . �
)�� ���� C� ���!DE /
HI ���� 2�
 (
� ����� 9S��. C'_     ��7)<� ��
)�� :�)# ��
)�� �U& /
HI ���� . R  �%
)l�� 7)
��D
 3��2\ i��	� ����� 9S��. V�� :�# . V��  �)- ���
�D� . �
R�\ )13 C� ���!DE /
HI ���� B��
� ����� 9S��. (  .7)
��- 3��2\ V�� :�# . V�� ��7<� ��
�� :�# ��
�� �U& ��
�� ����S��. ��.(�� �j����* x
�� �� [��2\ �� CD- �Pl^I� �� ����� 9 ���� [��2\ B�� �%. 7�-      �)�
 Z)=# ��)�� 7)8
� �7)��- ���D\7
��� ) ���
�D� . ��Q

F21 ( "^I� ���C   �)� 9)S��. ��.(�� 9HI�� �  ��
)a�� �� ����� 9S��. �� ��7�H� �
�	
� ���� ���	
� ���
� ���D� ��   �	)8�� ��R
)� ����� 9S��. 9HI C� 9�� B�D� ���� .9��  7)8
� �� �'��2*� ��Y�S� �( 9!E �%.     �( /��)I B)�� �� �)- 7)8
� ��
� �� 9HI :�	�- �- �%
l �� �98�� 7���_ ����
� ���	
� ���
� 9HI�� �'��2*� �S� �!��.       ���
)� . ����)� 9)S��. ���)� R
)� $)F�� 
�.78 7���_ 9HI �( ���	
�  :�
,��� ���� #����� ��-
� ��	+&�  ���� ���	
� ���
�  �
)�	
�   [��2)\ /78 
� B�P

�� �� 7I�� x
����5  7)I��  �)
�D
   
)� �
)�  B�� ����!DE B��	'��6/1 7I��   
)� �
���_ ��R ��7<� ����55/43 7I��  :.7F) ��� ���@	� �
�� ���� C� ���!DE ����2 ���	
� ���
� .(   �O-�7)l �
)�� ���� C� ���!DE 9HI ���� B�P

�� �� 7I�� x
�����TD� .���   �,�)8 y_
)8 �2-�� ��7<� /
HI ���� ���	
� ���
� B�  . �7)�l .��� R
� �
�� :�# . ���� �� V�� ��7<� ��
�� �U& �V�� :�#) ���
�D�14    �)U& �V�)� :�)# ��
�� ���� C� ���!DE /
HI ���� (  .7)
��D
 3��2\ R
� ���	
� ���
� ���� �� V�� ��7<� . �
�� :�# ��
���	*
� 
� �5�	
 B��) ���
Q- �
�20) ���
�D� . ����\� ���� �� (7 ( .���� 90�
U� ����� �� ) �����4   ��.(�)� ���)D� �� ���	
� G��� $��A �- ��- �
a�'�� (   [��2)\ �� �)- �� ���	
� ���
� ��70� �� ���+� B��	a� ����� 9S��.�� ����� �9�� �
�	
� ���� ) ���
)�D� . ��Q

F B��TD� .7��18(  .  ��Q

F) �7


�� .16   �)� R
)� �?���
� G��� $���A �- 7
��� �
'
 (  C)� C� �� ��	a� /
E^#� R
� ���	
� ���
� . ����� 9S��. ���D��� ����� 
��	���
� B��7��. 



34     �
�� ��������	
��  ���  (������� ����� � �
��)33�����   1  ��"� 1398      ��)�!DE �)��	
� ���
)� . ����� 9S��. ��?���
� /����@� $��A�� 9HI B�� ���� [��2\ B����
�� .��� R
� �
�� ���� C��  7)�H� 7
�� ) �	

��� .78
�28(     ���
)� . ����)� 9)S��. ��?���
� /����@� $��A       �)��� �� V�)� ��7)<� . �
)�� �)��� C)� ���!DE ���� �� R
� ���	
� .7
��- 3��2\     ��7)<� ��
)�� �U& �V�� :�# /
HI ����� 9S��. . ���	
� ���
�      )� R
)� 2)�
 ,�)8 y_
)8 . 2)-�� ��7<� ��
�� :�# ���� �� V�� .�� ) �	���� . �	

���29 /
HI ���� R
� ���	
� ���
� . ����� 9S��. ( �U& 9�
fA . ���� �� V�� ��7<� �V�� :�# ��
�� ���� C� ���!DE    ���
)� . �?���)
� /��)��@� $��A 
� ���D� R
� ����� 9S��. . ���\�
�\ �� .7
��- 3��2\ �
�� �U& ���� B��
� ���	
� 9S��. �g��%( �
� �   :�)# ��
)�� ���� C� ���!DE /
HI ���� R
� ���	
� ���
� . ����  ) 9)�� �7)8 ��.(�� �
�� �U& . �
�� :�# � V�� ��7<� �V��10 �19  . 28.(  :.
/001 #2�0034$�  . �?���))�* �P	))Q=D� $���))A ��.(�))� :.7F �� �<%
U� ���� /
HI B�� �?���
�3     n�
)	
 .9)�� �7)8 �����  ��)� �	'�� �� �- ��� �
'
     �� �)	\�2� �?���)
� �P	)Q=D� $��)A ��   ��)� �?���)�* �P	)Q=D� $��A.     �)� �
)'
 9�<)A. B)�� �)-7��     .9)�� �)U�1� �)S� �� ,0	Q� �v!	f� /
HI B�� �	S��. �P	Q=D� ) ���
)�D� . �%
- 3��2\ 
� n�
	
19 ) 4!D�)8 �(38  . �

D)��� . �( ) ���
�D�15) ���
Q- . �
�� �� (20.���� 90�
U� ��� �� (  DE      :�)# 
)� ���� �)�<� . 9)=O� �P	)Q=D� �
�� ���� C� ���!     �?���)
� . �?���)�* XU)� �� �
)�� :�# . �
���U& �V�� ��7<� �V���� �
'
 n�
	
 B�� .98���� /
HI B�� "^I� �- 7�� 9�*�~ 7
��� ���_; g�7
� �� �2	���	* ���� :
0	
� . 2	�� ���� �� �
�\ ��=a� �
�� ��   
)'� n�
)	
 .7'f�   ) ���
)�D� . :7)�.�. i)��� �a�42  . �
�7)

� �( �
�'��-
��� )32) ���
�D� . �P
R�� �(31  ) ���
)�D� . �%
)- �(19 �(   ) ���
)�D� . [	

)�
�23   ���
)�D� . �)% . �
)�� �� ( )22  ��)� �� ( ))� ��))�!DE .9))�� �7))8 3��2))\ . �))H�� �P	))Q=D� �
))�� �))��� C ��<�  . �?����* XU� �� ,�8 y_
8 
� ����  �)- ��� �
'
 �?���
� ) g�%�- C� n�
	
 
�24   B)�� �
)�2D� "^I� B����
�� .���� 90�
U� ( �� ,�'� 9HI .�.78
�      5	�6 3 –���" �� .
/1 8�� #9�"��� 	 #9�"�:; #2�34$� <��&=-
�( #��� �
�  
Table 3- Phenotypic (P) and genotypic (G) correlation coefficients among various characters 

in onion landraces  ���>" �&� 
center 

No.   ��
� �1��?@A 
Bulb dry 

matter (%)   BA
CD�C 
Shape 
index   -
�( 5�E

Bulb length 

-
�( &FG 
Bulb 

diameter 

 ��H ���>"#����A 
edible 

layers No.   ?" �&�
$%�"�� 
Yield/plant  5�E I&� 

Leaf 
length    .
/1  

Traits 
 
 0.67**  -0.16  -0.30  0.37  0.74**  0.97**  0.84**  0.79**  G V�� ��7<�  0.60**  -0.22  -0.30  0.29  0.67**  0.23  0.70**  0.75**  P  leaf No.  0.47*  0.24  -0.51*  0.32  0.88**  0.92**  0.92**    G V�� :�#  0.36  0.08  -0.46*  0.34  0.87**  0.22  0.92**    P  Leaf length  0.54*  0.47*  -0.52*  0.49*  0.95**  0.35      G ���� C� ���!DE  0.37  0.18  -0.50*  0.48*  0.94**  0.09      P  Yield/plant  0.98**  -0.88**  0.20  0.60**  0.54*        G �
���_ ��R ��7<�  0.28  -0.18  0.02  0.05  0.16        P  edible layers No.  0.25  0.42  -0.75**  0.23          G �
�� �U&  0.19  0.11  -0.74**  0.23          P  Bulb diameter  0.77**  0.36  0.48*            G �
�� :�#  0.56*  0.24  0.45*            P  Bulb length  0.35  -0.29              G ,�8 y_
8  0.30  -0.06              P  Shape index  -0.43                G C'_ ��
� 7I��  -0.24                P  Bulb dry matter (%)   
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Table 4- Estimate of direct and indirect effect of leaf length, Bulb diameter and Bulb length on bulb yield per plant in onion 

landraces under study  �&�
$% 
� #9�"��� #2�34$� 
Genotypic correlation with yield M���3� &�N &*�  

Indirect effect  &*�M���3�  
Direct effect  .
/1  

Traits  I&� 5�E 
Leaf length  -
�( 5�E 

Bulb length  -
�( &FG 
Bulb diameter 0.95**  0.2059  0.0605  -  0.684  �
�� �U& Bulb diameter 0.49*  0.0749  -  0.1573  0.263  �
�� :�# Bulb length  0.92**  -  0.0842  0.6019  0.234  V�� :�# Leaf length  ٠٦٦/0����� 	
��= Residual effect=0.066 * 
 **������ ��� �� ��� 	��� ����� �� 5  
1 �!�� *and**: Significant at 5% and 1% levels, respectively.   P4:� 1- Azimi, M., Massiha, S., Moghaddam, M. and Valizadeh, M. 2000. Genetic variation of onion local varieties in Iran. Journal of Science and Technology of Agriculture and Natural Resources, 4:15-26. (in Persian with English abstract). 2- Barta, S. K., Kallo, G. and Singh, B. 1983. Combining ability, heterosis and analysis of phenotypic variation in onion. Haryana Journal of Horticultural Sciences, 12:119-119.  3- Brewster, J. L. 1994. Onions and Other Vegetable Alliums. CABI, Wallingford, Oxon, UK. 4- Burton, G. W. 1952. Quantitative inheritance in grasses. Proc.6th Int. Grassland Congr, 1:277-283. 5- Burton, G.W., and Devane, E. M. 1953. Estimating heritability from replicated clonal material. Agronomy Journal, 45: 478-481. 6- Darabi, A.  2016. The Study of Effect of Planting Date and Density on Marketable Yield and Bulb  Characteristics of an Onion Population from Behbahan. Journal of Crop Production and Processing, 5(18): 301-314. 7- Degewione, A., Alamerew, S. and Tabor, G. 2011. Genetic variability and association of bulb yield and related traits in shallot (Allium cepa Var. Aggregatum DON.) in Ethiopia. International Journal of Agricultural Research. 6(7): 517-536. 8- Dehdari, A., Rezai, A., and Mobli, M. 2001. Morphological and agronomic characteristics of landrace varieties of onion (Allium cepa L.) and their classification. Journal of Science and Technology of Agriculture and Natural 
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Genetic Variability, Correlation and Path Analysis in Iranian Onion Landraces  

S. A. Mousavizadeh1* Received: 09-08-2017 Accepted: 11-03-2019  
Introduction: Information on nature and magnitude of present variability in a population is an important pre-requisite for starting any breeding program. Moreover, the knowledge about correlations among various characters and further partitioning them into direct and indirect effects is a rational approach to understanding such a relationship which is helpful for multiple trait selections. The present study was undertaken to determine the genetic variability and heritability of important economic characters, interrelationships among them and their direct and indirect effect on yield in Iranian onion landraces. 
Materials and Methods: Seeds of twenty landraces were planted using a randomized complete block design with three replications in East Azarbayjan Agricultural and Natural Resources Research and Education Center for two years. Thirty plants were selected at random in each plot to record the observations on yield/plant, leaf length, number of leaves/plant, bulb length, bulb diameter, number of centers, number of edible layers, bulb dry matter and shape index. Broad-sense heritability, expected genetic advance, genetic variability, correlation coefficient, and path coefficient analysis calculated. 
Results and Discussion: Analysis of variance showed significant effects for all studied traits. Therefore, sufficient genetic variability exists among the onion landraces. The bulb yield per plant had the utmost phenotypic and genotypic coefficients of variation (PCV and GCV) (27.81% and 24.27%, respectively). This shows the prevalence of greater genetic variability among the genotypes which offers good opportunities for crop improvement through selection. Medium PCV and GCV were displayed in bulb diameter, number of leaves/plant, leaf length, number of center and shape index. But number of edible layers and bulb dry matter showed low GCV and PCV indicating less scope of selection as they are under the influence of environment. The estimates of phenotypic coefficients of variation were higher than their corresponding genotypic coefficients of variation for all the traits. That might be due to interaction of genotype with environment to the same degree or other denoting environmental factors influencing the expression of these traits. A high degree of disparity between PCV and GCV for most of the traits showed their susceptibility to environmental fluctuations.  In present study, the estimates of broad-sense heritability ranged from 16% for number of edible layers to 88% for shape index. Heritability estimates were very high for bulb diameter, leaf length, and number of centers and shape index, indicating the possibility of success in selection. Heritability estimates were relatively high for yield/plant, bulb length and number of leaves/plant. In addition, moderate heritability estimate was observed for bulb dry matter. On the other hand, low heritability estimates was also observed for number of edible layers indicating the limited scope for improvement of this trait through selection. The expected genetic advance expressed as a percentage of the mean by selecting the top 5% of the accessions, varied between 1.6% for number of edible layers to 43.55% for yield/plant. Genetic advance as percentage of mean was maximum for yield/plant followed by number of centers, shape index, leaf length, bulb diameter, number of leaves/plant and bulb length. Genetic coefficient of variation, heritability, and genetic advance were high in yield/plant. Therefore, yield/plant could be useful basis for selection.  In most traits, the genotypic correlation coefficients were higher than the phenotypic correlation coefficients which indicated the inherent association among various characters independent of environmental influence.  Bulb-yield/plant showed significant positive correlation with leaf length, leaf number, bulb diameter and bulb length at phenotypic and genotypic levels. So, improvement of leaf length, leaf number, and bulb diameter and bulb length traits could improve the capacity of the plants to synthesize and translocate photosynthates to the bulb. The path analysis showed that bulb diameter has the largest positive direct effect on bulb-yield/plant. The indirect effect of length of leaves on onion yield through bulb diameter was considerable. Accordingly, selection of plants with                                                  1- Assistant Professor, Horticulture Crops Research Department, East Azarbaijan Agricultural and Natural Resources Research and Education Center, AREEO, Tabriz, Iran (*-Corresponding Author Email: moosavizadeh2003@yahoo.com)  ����� ���	
�� �
�� (������� ����� � �
��)  ���33 �����  1  ��"� 1398%   .39-29 :�*�� 4730 - 2008 Journal of Horticultural Science 

Vol. 33, No.1, Spring 2019, P. 29-39 
ISSN: 2008 - 4730 



  �./0�1 2
�3�4
3 �4 5/�� ��673 � �809	�:;<��< ��/* �=
� ��:      39  larger leaf length and bulb diameter could be suitable for breeding onion for higher yield. The presence of negligible residual effect (0.06) indicated that most of the important traits contributing to yield were included in the path analysis. 
Conclusions: Results showed that potential of onion landraces with high genetic diversity in selection for development of cultivars with favorable agronomic and market traits is high. The high genetic coefficient of variation, heritability, and genetic advance were found in yield/plant. Therefore, yield/plant could be useful basis of selection. In addition, the path analysis showed that selection of plants with larger leaf length and bulb diameter could be suitable for breeding onion for higher yield.  
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