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          ��� !�2� ���� H'!K� �	� # ���>2� �� �!���� ����-      i���.� 
�� ��I

'	#  �Arc Sin  ����"N< �?-� �	� �� y|� 	 !-!� H'!K�   
�'=,�

O:�E +�,- ����� ��K��/� 	 y-�'�	  .  
  

��� 	 ����   
���       ��� 	� # �!� O���� ��I      
'=,� ���� ��!� +�,- P'��#� 

   ��� ����� H�"/� 	             �	!g �� y-�'�	 
'=,� J'�2- 
9B$ 	 
2:�E1 
M�0-��� 
6'�.� 	  �	!g �� �I2O� �!� 
}�  .  

������������������������������������������������������������
1-  Inflow- Outflow 

  
��� ����  

               =K�� !�9�� �P'���#� +��,- ��� 	� �� ���� ��� ����� ��
    ���� ������ �	� �� ��G/�     ��L� ��� 
� �    ' P'=: ���   	 O�:�

 ��L� �����            O��� ������ �0'� �	� 	� 
� OK6- ���)   �	!�g2 .(
     �t� =K� !9�� M'�2N�)
�   
"� O"<        ������� # y% A�$ Z�� M26� (

    O�� e"L� ���� �	� 
� .        �	��>� �P'��#� ���� +��� =K� !9�� ��
��L�   !�2�!- ��� .          ���� 
�.��� ;#�	�*� 
� O� Z�X�� 
� +#V

  �t� ;��� =K�      
"� # ���E�"g ��� 	 #��%        M2�� 	 A�$ Z�� M26�
     �	!\ ��2?� =K� Z��30       �� [�G� ��2FI �I �� 
��� M�      
�� !���

     A�$ O:�� b'�W� k<�� �!�#�� ��   �� �I  ��� .     ������� �	� �� ��
����        ������ 
"9�: ;��� &� O"< 
� �        ~�>\ A�$ Z�� O���� ��I

    
��� ;��� 
:�X 
� �#��- 	 �!��N- A�$ Z�� 
�   
�,�2- �� �!���
   �� =K� �2?� �I�t�  !-�� .             =K�� #���% &��� �H���.2� ���� ������ ��

    ���� ������ �	� �� ����*�-     M'�2*��� b����� 
� ���� 	 �)77/84 
!9�� (   M'�2N� 	)45/65 !9��  (        +��� M�� �� � �t� =K� !9�� �!.�

  O��)�	!g2 .(      ��% �t� ;��� ;�E 
� 
g�� ��       �� �t�� ��'# [�G� 	 #
        ���� ������ �	� # ���>2� ����� 	 ����� �	�       Z��� H�d� 
� �

              r�W*�� ������� �	� M'���� �
��� [�G� 
� #��- +!< 	 �2?� =K�
!� ���.  

                   �� A��$ Z��� M26�� 
"�� ��� �� #���% �t�� �=K�!� ���� ��
�	�        PI	m% ���� �� ���<B� ��/�� ������ ��I    �!� +�,- ��I 

 !���- O�!� .             M�' 
�� O�� MFN� ���t� ���� �� 
Ld��� ��g	 +!<
             ����*�- 
.��� �� �t� ;���=K� ��� 
��� # ���>2� �� 
� !��� H�d�

O� �!� 
2:�'t% ��� �;�,'���@� �2\ 	.  
  

	
�� �� �� ��� ���� ����
��
  M'  #��% �� OK6-�   �#�� {�/d 
�    ��K- 	 �!�6%��-    &�?� � O�� 	 

:  P'= ;��E O��WX #��%   	 �!�6%�#��  ��K- O�9�$  ���-    �!�� 	 �
   ���E!-�� ;��#  ;�   PI�� ��� !I� .     ��	� ���� �� OK6- M'    !��� 

      
'tS� 	 ���/� n'�� 
� 
g�� ��       H���� �;w	�2�- ��I��� 
"Ng# �
  �� =�- ���S� !��� . 
-�N- �� �����          
�2>I 	� 
"�9�: 
� �!� +�,- ��I

   �% c	�� # y%            
�� ���� OK6�- �����S� �
d��	� P'��#� �� �I�#�
                 T�' ��� �K'�.� 	 ��� &I 
� 
�K� ������ �	� 
� �I �� Q�� R�<

O:�' PI�� OK6-)HF�1.(  
  ����$ H'	 �� Q�� R�< 
� ��� OK6-      �	� 
�� ��I ����

   �	!\ ������2  �d 5/2 �	!\ 
� ��� �?� n�	 �� 	 ��� 5/0  PI��� 
O:�' .  �� OK6- PI��    ��I��v HF� �!�I� ;�*- �Q�� R�< 
� �
Q��       �� ��- ���� &�� ��?U �� �I        H�'	 ��	!/� �� PI�� M' �!���

               !��� 	 Q��� �K-��g ��� P'=: �!�I� ;�*- ��'�?� H'	 	 ����
O� !�� ;�	� # 
"\�� M' �� �?-� h'��.  
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�	��2-��� �	� �! �� "��#�� ���� $%& '�(��� �)���   #�* +,� �.� �� 
�)�! 	� ��(  

�	� 
� 

���� 3,�� ���45  

"���, �6�
7�89  
;�<= 

><?/��A
B�! 

 ��C ���45
"����D

 7�89  
"����D ��C

 ��� �&��
B�! EFD

 #� G*45 
 �J��  #	�

"��

KJ! �&��  "����
L� M<N� 
(kg/m3)

�<��O?  
(ton/ha)

� ����-b83/71a34/1a73/0b67/8a36/0a32/22a 56/79a39/5a86/48
�����-ab85a49/1a72/0a1/10ab35/0b74/20b12/74b88/3A67/52
����-a5/99a53/1a69/0a3/10b31/0b89/20c34/66c58/2b32/35

-�?� �@�ab5/86b37/1a73/0a7/9a37/0a15/22a83/74b83/3b2/44
-;���� !�>�b9/73b35/1ab71/0a5/9ab34/0b14/21a75/73a58/4a6/52
-����*�- !�>�a100b39/1b65/0a72/9b32/0b16/21a83/69b66/3b1/42
-����*�- =���b9/80a69/1a76/0a72/9b32/0b81/20a95/74b76/3b5/43

� �����?� �@�cd7/75a4/1a76/0c5/8ab37/0a1/23ab06/80b19/5bd01/47
� ����;���� !�>�d5/6a32/1a75/0bc3/9ab35/0ab4/22ab34/80a26/6ab46/56
� ��������*�- !�>�cd2/79a22/1ab68/0c3/8ac32/0bc8/21be05/73b09/5bd15/46
� ��������*�- =���cd5/76a42/1a73/0c5/8ab38/0bc8/21a77/84b05/5bd83/45
������?� �@�bd7/81a37/1ab69/0ab33/10a39/0bc9/21bd20/74ce64/3ac38/49
�����;���� !�>�d5/63a41/1ab69/0bc33/9ab34/0e3/20bc19/75bc60/4a2/62
���������*�- !�>�a112a45/1ab69/0a5/10ab34/0de5/20be48/72df48/3ad43/47
������*�- =������bd3/82a73/1a79/0ab17/10ac33/0e17/20bd62/74cd79/3ac63/51
�����?� �@�ac102a36/1a73/0ab33/10ab36/0cd4/21ce24/70ef65/2cd20/36
����;���� !�>�ac102a33/1ab68/0ab10ac32/0de7/20de72/65df87/2cd24/39
��������*�- !�>�ab109a49/1b58/0ab33/10bc31/0ce1/21e97/63F39/2d67/32
��������*�- =���ad8/83a93/1a76/0a5/10c25/0E4/20de45/65f43/2D16/33

           * :�� A�2*� [	�\ ��� 
�  
2���% ��I ;�2� M�0-��� [B2$ !����  Z�� �� ����� ��- # ;�*'�I5 %��L� �N- �� !���  
  

 =: ��P'   Q�� �.: ���         OK6�- ���G/� !�� O<�� �� �� �I
   Q�� R�< 
� ���    O:�' PI�� �!� 
� �I .    OK6�- �*�I�� !�-	�
   Q�� R�< 
� ���    ��'�?� H'	 # ��I     ��?� n�	 ��        !��� ��� �� 

Q��                 �!��� ;�	� ���?2- ��� ������ �	� 
� �I �� 	 !� �2N� ��I
Q�� �.: 	 ���N< ��� ;�6F' ��� 
� �IO:�' P'=: .   

  
 ����� ��!  

               ���I#��% �!�L� M�0-���� �	��>� �+���� 	 ������ �	� 
� M��
    Z�� �� �"�!�U5  ��L� !9��   ��� �� .      ��� 
� ���� �	� 
� ������

��L�                ������� ��0'� �	� 	� 
�� OK6- � #��% �'�"� !�U �!L� ���
   �� P'=:) �	!g2 .(Q�� �!L� M'�2N� �� �"� !�U ��I���   �'�I

���� �	� 
� 
� ��� !-��� �!� ������ �.  
            b����� 
� �'�"�!�U ;=�� M'�2N� 	 M'�2*�� �#��% +��� M�� ��

            !�� �!I�*�� ;����� !�>� &�� 	 ����*�- !�>� &�� �� .   ������ ��
  ;=���� ������� �������� �	� �&���� 	 �������� M���� H����.2� �����

         =�: ����*��- !�>�� &�� �� � �'�"�!�U       ������� �	� ��d	 �� P'

���� !� &�� M' �� �'�"�!�U PI�� k<�� ��.  
  

��" ��
#$  �%&��' (
)  
��� y-�'�	 
'=,� J'�2-  �I)�	!g1 (�� ;�*- �	� �
��   ���I

        Z�� �� Y"2W� +��� 	 ������ Y"2W�5        [B2�$ �0'!F' �� !9��
��L�   !�2�� �� .
'V O��WX n��2�   -���# �����$ ��I  P'=�: �

     ���� �	� �� �I#��% 
� O:�'   !-!� ������ � .       �	� ��� 
�� ������
                � Q��� �� �����$ 
�'V O��W�X M'��2N� �!-!�� ������ ����


2�� !-.  
                 =���� 	 �?���@� =���� &��� �+���� M��� ���� ��� ����� ��

 
� ����*�-          !�2�� � ����$ 
'V O��WX M'�2N� 	 M'�2*�� b����
 
� 	 �-        �	!g 
� 
g�� �� !�� �� �2     ;��E O��WX n��2� M2�� �

    
'V O��WX PI�� bK� �����'#   �� ����$ ��I ���E .   ������ ��
       
'V O��WX M'�2*�� �&�� 	 ������ H��.2� ���    �� �����$ ���I

!�� O�!� ����� ������ �	� �� �?��@� &��)39/0�2-�� �2�.(  
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 P�Q1-�(��� $�<��R5 ��	�  �Q� PNS ��A �� #�* ><? �� ��A �Q� 7J)� ')�! 	�(  

  
               ����� ������� �	� �� &��� M��NI �����$ 
'V O��WX ��

  M�0-���� 
� 	 O:�' PI��36 ��"��    !���� ��2�)  �	!�g2 .(  ;��NE
��           
�'V O��W�X P'=�: k<�� �'�"�!�U �!L� PI�� ��	�   ���I

  O� �!� ����$ .     
'V M2�� O� ��@ 
� +#V   &�W�X ��I    �� ���
      �#�� [�G� {�/d 
� !�U �I �Q��  b���� ���$       ��N< ��d	 �O� ��

;� �-����K-�� PI�� ��2*�� a� !9�� M2�� H�d� 
� � !I�.   
  

�<��O?  
   �	� �� ��F"N< [B2$       Z�� �� ������ Y"2W� ��I5   !�9�� 

��L�  ��� �� . ���� ������       �	� ��0'� 
� OK6- =�- �     ������� ���I
F"N<     �� P'=: � ��)�	!g1 .(        ����� �� ��0'� ;��../� ��.�./�

             ������� �	� �� ���F"N< P'=�: !'�� =�- �<�# �V�G/� �'��
����    �	� 
� OK6- �        O�� �/�� ������ ��I)1  �2  �3  �4   	 7 .(

      ���� ������ 
� #��% ��G/� ��F"N< M'�2N� ����� ��� ����� ��
 O�� e"L� .  � ��F"N< [B2$    Z��� �� =��- +��5  ���L� !�9��   ��

��� .     
�� ���� 
�     #���% ���F"N<     ;����� !�>�� &���) 6/52    �� M�� 
��2FI(�   �� 19 !9��      �0'� +��� 
� OK6- P'=: �    M'��V���  �!�.�  � 

  O��)�	!g2 .(           Z��� �� ���� 	� �� #��% ��G/� ��F"N< �	�>�
   !9�� T')         ��U ����� ���$ 	 �'�I 	 a� n'�� H�d� 
� (��L�  ��

���.  
                M�0-���� M'��V��� �������� ��� ���� H���.2� ���� ����� ��

              ����� �	� ��� �	 ���� �� 
� O�� e"L� �'�I#��% 
� ��F"N<  �
    !-��� �!� ������)�	!g2 .(          =��- &��� �� ���� H��.2� ��� �����

            ��� �� 
� ��� ����*�- �!� DB9 =��� &�� ��F"N< P'=: �0-���
 #� �	      ��� �!� 
2:�E ��� ���'#� ���� P'�� .    ���� �� &�� M' 
2Kd

   ��F"N< M�0-��� M'�2N� +	�) 45/28     ���2FI �� M�� (   O��� �  . ��

           ��F"N< M�0-��� ����� �	� 
� ������ �&�� �� ������ H��.2� ���
           �	!�\ ����*��- !�>�� &��� 
� OK6- � ;���� !�>� &��47  !�9�� 

 �� P'=: .  � 
U �E        P'=: � ;���� &�� ��F"N< =�- ����� �����
               �	� 
�� 
�� �-���# 
� OK6- &�� M�NI ��F"N< M�0-��� �d	 ���

    �!� ������ ����37    O�� ��F"N< O: !9��  .     a� [�G�� �'���
         ������� �	� 
�� OK6�- ������ ������� �	� �� ;���� !�>� &��

���� �� 54O�� PI�� !9�� .  
  

 *+ ,�-� ��+�
%)WUE(  
               ������ ������� �	� 
�� �:�G�� a� �!�.� 
d�� 	� M�0-���

  �����)       �'��?2- a��-	� [t�\ ��� (  ����� 	     b����� 
�� �13675 �
13525   	 8993     ��� ��2FI �� bLF� �2�  .       ������ 	 ������� �	� 
�

   �	� �	� �� ���          �'��� �� �!9�� T' ����� Z�� �� ������ ��I
 a� [�G�1     O� 
2�tE �� ) 	!�g  �1 .(    �	� M��� [B2�$   ���I

        ��� �� ��L� a� [�G� �'��� ��- # ������ .     ������� 
� ���� 
�
����   �)   !9�� T' Z�� ��(�  ��L� �����         �'���� P'=�: ��� ���

      ���� ������ 
� a� [�G� �'��� M'�2N� 	 O� 
2�� a� [�G�
 O:�E e"L� .      
� ����*�- !�>� 	 ;���� !�>� +���    ��� b�����  	 M'�2*

         !�2��� � ������ a� [�G� �'���� M'�2N�) �	!�g2 .(   ������ ��
   �	� M�� H��.2� ���           a� [�G�� �'����� �#��% +��� 	 ������ ��I

  ���� ������ ��   ���� ������ 
� OK6- �� 54!9��    &��� 	 P'=�: 
O�� � a� [�G� �'��� M'�2N� ���� ������ �� ����*�- !�>�.  

  
 0�
� ���� 	& 1� 78'45��
��
��& 	9� 

       ���� 	� ��� b��� y-�'�	 
'=,� # H9�\ J'�2-)  �	!�g1 (
������������������������������������������������������������
1- Water Use Efficiency 
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 �� ;�*-�     Q��� T*$ ���� !9��     ��I45        �� ��-�����K- # y�% #	� 
    ��L� [B2$ !9�� T' Z�� ���   �	� ���        ������� Y�"2W� ���I


2�� !- .   � 
� ���9 M'!�M'�2*�          T*�$ ����� !�9�� M'��2N� 	 
  �K- �� Q��  
�� 
� ��� ����� 
� e"L2� �    ����� �	� ��� b�����  	 �

   !-��� �!� ������ ����� .    Q�� �� T*$ ���� !9��     �#���% +��� ��I
       !�2�� �	�>� �0'!F' �� !9�� T' Z�� �� .    �#!�- M�' ��   �����E

      �� �?��@� =��� #��% &��1/23        � T*�$ ���� ;=�� M'��V�� �!9�� 
     \ �� �O�� +��� M�� ���d�         ;�6�F' n'�� �� ����*�- =��� &�� 
�

 ��81/20Q�� �!9��  O�� � T*$ ���� ;=�� M'�2N� P'�I.  
      ��� M�0-��� �	� �� H��.2� ��� �����        ;=��� ��� ;�*�- ��I

  Q�� T*$ ����       ���� ������ �	� �� �?��@� &�� ��I     # ��V�� ��
  ��� +��� +�N� .    M'�2N� ���� ������ �	� �d	 �� T*$ ���� !9��

 �� f�G2$ ��$ 
� � ��K-)�	!g2.(  
  

�T���  
<�=  
             Q��� R��< 
� ��� OK6- ����S� �P'��#� ��� 	� J'�2- ��
                ��K'�.� �!�� ��	� ��� �� 	 ��� &I 
� 
�K� ������ �	� 
� �I ��

    O:�' PI�� OK6- T' �� .        ��"�!��U ���I#��% �!�L� M�0-��� �	�>�
	 �������� �	� 
��� M���� Z���� �� �+����� 5����L� !��9��  ����� �� .

                ��0'� �	� 	� 
�� OK6�- ����� ������� �	� �� �I#��% �}�"�!�U
  ��L� P'=: ������       Q�� �!L� M'�2N� 	 O�� ���     �"�!��U ���I

 ��� ��      ���� �	� 
� 
� ��� �'�I       !�-��� �!�� ������� � .   M��� ��
       
� �'�"�!�U ;=�� M'�2N� 	 M'�2*�� �#��% +���     !�>� &�� �� b����

!� �!I�*� ;���� !�>� &�� 	 ����*�- .  
  
'V O��WX �	�>�     �	� �� ����$ ��I     ������� Y"2W� ��I

       Z��� �� �Y"2W� +��� 	5    ���L� !�9��     ���� �� .    ������� �	� ��
����     
'V O��WX n��2� �         	 !��2:�' P'=�: �I#��% ����$ ��I

          -!�� ������� ����� �	� ��� 
� �����!�       
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Abstract 
In order to study the effect of three irrigation methods (drip, and furrow and basin) on four cultivars of edible 

onion long-days, during an experiment was carried out in Neyshabur Agricultural Research Station for two years 
(2004 and 2005). The main-plots were three methods of irrigation and the sub-plots were four cultivars of onion 
(red, Azarshahr Kashan white, red and white Neyshabour). That thay were studied in the strip-plot design based 
on the randomized complete block with three replications, and means of results based on a Duncan multiple 
range tests were evaluated. The results showed that, the percentage of seeds what were green in drip irrigation 
method was better than other methods of irrigation. The basin irrigation method had the lowest percentage of 
green product, but the percentage of green cultivars was no significant difference. In three methods of irrigation, 
change the ratio of length to width of bulb was similar to others and during the growing season, with a ratio 
decreased to approximately. The number of multifetal onions in the basin irrigation method had a significant 
increase to other methods of irrigation and drip irrigation method had the lowest number of multifetal onions. In 
different methods of irrigation and cultivars, thickness of onion bulb was significant differences with each other 
and in drip irrigation method, the thickness of the layers of union bulb increased. In basin irrigation, onions had 
lowest thichness of layer. In the Study of interactions, the yield of Kashan white variety in furrow irrigation to 
basin irrigation method increased about 47%. And the average yield of white Kashan variety, in drip irrigation 
was 30% more than basin irrigation method. The average yield of drip irrigation method was 7.2% less than the 
yield of furrow irrigation method and 27% higher than furrow irrigation method. Water use efficiency in drip 
irrigation to basin and furrow irrigation methods, was higher about 28 and 52 percent respectively. Generally, 
drip irrigation method was the best treatment for all onion cultivars.  
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