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 �;,; ������        ��% �� '�N%� �� ���.�� %�%�
 �������� ������   n���@ 

���� .���U.� ��     ������ FC� ��.�
100        ���-��� ���-�� �� �-��� 
5�C<  �% !�;� ��    5��@ ���1�� )� g.P
 D    ���.�� n���@     � �,-� ��/��

   �����.�
 ��   ������ 9,C�50 � 75   '�	� 3��"
 ����   ��%���   FC� 
5����    �%� *�/K �,> &%.   �R% ����� �-�  ���-��� �      � ���-��� 9,C-� D

    !��7�� �R% ���U.�  ��K�     A,(2� ���#.$ ��'�	��%� �=  .�  ����/� �
   ��\K��� ����.1���#.$    *%+�� �� 4614   � 1941 ,#�1     ��-��� �� c�@

 ��
�
 �� &%  ������ ����� 5�C<%�%�
 ������ � E�
 �%�  �  �-�� �-�� .
  4��1 5�.$ !�;�    �� ���#.$ �����    ���-���  �-;,;   ��-�    c�-$ %�%�-


     �;,; A,: �� ��,:� �>%,��� g�}&,
    ���-�� ),-#C� '����1 c�$ D��
������ � '@�,;� n���@   ���.��      �,-� �-� �
,� �� .    �Z1%�-N ��-�U.�

   ������ FC� �� ���#.$ 100   �= !��N ����   �� �� �1   �-\�� FC-� 
   '-�	� 3��"
 �������%�     FC-� �� �1 �-���  -=%� �.      �-R% '-���� ��

 ����� !��7����    �� ������ � ������ 9,C�D    ���#.$ �Z1%�N  A,(2�
 *%+�� ��6433     ����� �� c�@,#�1     ������ FC� &%100    �-���   ����-

'�� &��K �������� ����� 5�C< E�
 �%�= !��N  .   

   '@�,;� n���@ k,.P� ��D ��       ���-��� 9,C-� �����.�
 ��#1 ��
�����  C< ������ ���5�          ��-���.�
 �-� ��-��7� �� %�%�
 � �% ���-�� 
������ 5�C< �%   E�
 '�	� �,C�  �,� ��/�� ��%� .  !�=1 �R% ������� 

 9,C� ������� S#�T� �� %�   ���.�� n���@ *�/K��� '� .  
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  �K�%� *�/K �,>.   ����/�� '����1      ����� �� )� ��(�  5�C< ������-
 E�
 �%  *%+�� ��kg/m3 112/1  �= !��N .    ����� !��7�� �R%    ��-�

      ������ S#�T� 9,C� �� ������   �-� '����-1     )� ��(-�     FC-� ��5 
����  '�	� �%� �= .     �%�-7� ����/��  '����-1   )� ��(-�      �-� q,-��� 

 ������ ����� 5�C< �%      ������ FC� �� E�
 75   ����   ����
   '-�� &��K
        *� �%�-7� �-1 �,� 5��@326/0        �� �-� �%&% �-� c�@,-#�1    )� �-	���

'��(�  �,�  ������ FC�  �� �1100 �-���  ����-
     ��-.� '-�� &�-�K 
    5��@ X� �� ������ �����   ���@ �%�< ����� .    �%�7� ����.1  '����-1 

 )� ��(�          ������ FC� �� %�%�
 ������ ��.�
 �� q,��� 75    &�-�K ���� 
     �%�7� �� 5��@ '��242/0          '��(-� )� �-	����� �� �%&% �� c�@,#�1 

�,�.   
  

 ��� ���  
   ���#.$ *%+�� �LK &%D  ���-��           3��-"
 �\��-�� �-� ���-��� ��-�

'�	��%�    FC� �� �5 ����  ���=%�  .  ����/��  *%+��  ���#.$  ������ &%
5�C<  �% � E�
 ���� ��� .  �R% C-�, ���-��� 9    FC-� �� ��-�#.$ �-� 

1�--���'--�	� �--= �%� . ���--��� FC--� &% ��--�#.$ *%+--�� ���
_�--�
100  �K ����
 ����   '�� &�    �1 �= !��N  '-�	� 3��"
��%�    FC-� �� 

1����       �-=%� ������ �\�� FC� �� ��  . �-�%  C-�,9    ���-��� 75 �50 
    '�	� 3��"
 �\���� �� ���� K ��%�  ����=%� .  ����� !��7�� �R% �-� �

 �� ������  ������ 9,C�    A,(2� ���#.$ ��  '�	�   -K �%��/.   ����/-��

    5�C< ������ &% A,(2� ���#.$   E�
 �%  ��   ���-��� FC-�100  �-���  
   *%+�� ��7995         �-= !-��N ��-��� �� c�@,-#�@  .   !�-=3   ��\K�-�� 

     ��  A,(2� ���#.$�����          *�/-K %� c�� A�� �� ������ 9,C� � ��
��� '�.  

   ����7� �������          �� ���-.�� ���/-�0 4��1 �LK &% ������ ���
     &% X� Y�� �$�+���������    ��2�% �\���� �� ������    D���=%� �K 

��%   ��.�
       3��-"
 �\��-�� �� ������ 9,C�  '-�	�      �,-> &% ��%�  *�/-K
�K�%�.    ������ FC� 50����             �-\�� �-� ��-��7� �� %� ��R�-
 ����/-�� 

       �=%� �$�+� �� '@�,;� ���/�0 4��1�� ������ 9,C� .   !-��7�� �R%
�����      '�	� 3��"
 +�K ������ 9,C� � ��      �\��-.� �-� ��%� ���-=%� .
  FC�  ������75����   5�C< ������ ��        %� ���-.�� ���/-�0 !<%�N �%

  �� ����7� ��         �-=%� %� ���-��� 9,C-� �����.�
 �\�� .   !�-=2   �-R% 
�����           �� ���� �
,� ���.�� n���@�� %� ������ S#�T� 9,C� � ��

��� '� *�/K %� c�� A��.    
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'�	�  ��%�   FC� ��1����  �= 5���/�  .  ������ FC� ��.�
50 ���� 
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          ��-1 �-� �-�
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 �-� '-�� &��K��'   )� ��(-�  211/1   � 131/1 
           5��-@ �� '��(� )� �	����� �� �%&% �� c�@,#�1   ��-\�� ���-�� 

�����@ �%�<.   

  

100

105

110

115

120

125

130

$ ��AB C,D $
$�D 100 75 50

A
U

D
P

C

��,!� F
� (���8) ��,!� G�A#(���8) ��,!� G�A#  
���2- �!� "�#�$.	� ,$ �� 
��� �/�� 
�*�� ���#+�� 
���% &��'� (�)$ 	 �  



 �&$'*+,# 
�/,4 ��,!� �7
 8�/����!:;8�<� =$>,4 ...      1509  

  
��� �� ���� ������ �����	   
  5�%� �1�� ��+P
  �%� *�/K ��   �1 �����    ���/�0 �� ������ ���

  ���#.$ � '@�,;�   A,(2�  '�	� �R%  ��%�  �=%�)  A��1.(   !��7�� �R% 
   �� A�������       '�	� �$�+� �� '@�,;� ���/�0 �� ������ ���  �,� �%�

       '�	� 3��"
 3�"� �\�� �� q�`
�% �� ��%    �/-K 5���/-� ��%� .  9,C-�
    '�	� ��R�
 ���#.$ �� ������  �% �=%� ��%�     '�	� �R% 3�"� �\�� �� �-

 �=%�K ��%� .           X-� Y�� �� ������ 9,C� �� A�� !��7�� �R% ���U.�
  '�	� 3�"� &% �,`K �%� .   !��7�� �R%�����     ������ 9,C� � ����  3�"� 

'@�,;� ���/�0 � ���#.$ '�	��,� �%�. DA�� !��7�� �R%  �����  � �-�
 ����� 9,C��    '�	� ���.�� ���/�0 ��   � �,� �%�     �R% 3�"� �\�� �� ';

'�	��%�� �=%�K .           ���-�� �� A,(-2� ��-�#.$ ��-�� 5��-@    � �-�
   A���� ������ S#�T� 9,C�2��% 5�= �z%�%  .'� *�/K V���K  �-��

     �� �� �� �1�����          ���-��� FC-� &% A,(-2� �Z1%�-N ������ 100 
����    �-1�� ��+P
 �1 ��,C� D5�= !��N      �-� ���-��� 9,C-� �-R% 

���#.$   A,(2�    FC� ��1���� '�	�  �%��= .    �� ���#.$ k,.P� &%
          ������ FC� �� ���#.$ �Z1%�N �1 �= 5���/� A��100  �-���   �-� 
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 ����%,K � %�%�
 ���30       �(-K 8�-> ���� '�K�� 
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     �� A,(2� ��.1 ���#.$  ��%�����     �� �`�K ������ ����� ������  

5�C<  �% = E�
� .          ���-��� S-#�T� 9,C-� �� A,(2� ���#.$ V���K

 '� *�/K '� !��N 'K��& ���#.$ �Z1%�N �1 ���    '-�� &�-�K �-1 �,=
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 �-� !-"#� �-���% �.y D�,= ���f
 !��1 �,C� !"#� 5��@  ��-�

                4��-1 c�-$ Q-$�� '-@~�� ��-.� � 5�,-� c��7� '��,:� '-�	� �%�
     ������ 9,C� �� ���#.$50   � 75   �-= ����  . ��-�#.$  A,(-2�   �� 

   � 4���&� c�� A��  � '�	� �,:        4��-�&� A�% A�� &% ��/�� ��%� �,-� .
   � ��% ��% �#$�  �:�>  {�/K�  �g<,�   � ���� '����1 �����  ������ ��� D
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 ������ �,(T�     c�� A�� �� �,�.       ������ ����� �� c�� A�� ��
�%�
      A%��; ����K% �%�� �,; n�� &% %   �-= 5��"��% �� .      Q-$�� �-�% �-�%

      A%��; A,: �� )� �/K ���� '�>%,���   ),#C� '����1 � �� �;,; �
 ���
 �= %�%�
 .  !�=3        �� A,(-2� ���#.$ ��\K��� ����7�  ���-��   � �-�

��� '� *�/K %� �1�� ��+P
 �� ������ S#�T� 9,C�.  
  

 
	 ��� ������  
V���K *�/K     ����� ��� �1 �%�    �-��         �-� ���-��� S-#�T� 9,C-� 

��1��      FC� �� )� ��(� '1����    '-�	� �[�->%    ��%� �,-� ��%� .
  ���U.�   ����� !��7�� �R% ���       ���-��� S#�T� 9,C� �� ������ ���

 ��1 ����      FC� �� )� ��(� '5 ����    '-�	� �[�>%  ��%�  5���/-�
�=.    �1 �%� *�/K V���K  �����  5�C< ������ E�
 �%     '-�	� 3��-"
 ��-

     �� �� �`�K ��%������   ��1 ������ �\�� ��      4�%+-�% %� )� ��(� '
 ��% 5�%� .      ���-��� 9,C-� ���75   � 50  �-���     '-�	� �[�->% ��%�

 �/K 5���/�.  ��-1��            ���-��� FC-� ��-.�
 �� )� ��(-� '75   � 50 
    ��
�
 �� ����932/0   � 95/0    �	�� ��� �� c�@,#�1�=�� '�D  '-;� 

 % ���        ������ FC� � ������ FC� �� ��100   ����    ����-
    '-�� &�-�K
'�	� �[�>%�%� FC� �� �1�����= 5���/� .  
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���</ =�>�  
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��?%  

WUE  
)kg/m3(  

����*B  
Kg/ha)(  AUDPC  

A��  1  **511/7 **841/111  **998/2709  
A���� �%��
  6  ns 124/0 ns 837/1  ns 631/1434  

����������� ���  2  **459/1 **433/28  *623/3783  
 A�� !��7�� �R% ×����������� ���  2  ns 278/0 ns 487/4  *522/3306  

 �C> )S;%(  12  190/0  341/2  867/909  
������ 9,C�  2  **675/0 **123/23  ns 906/113  

 A�� !��7�� �R% ×������ 9,C�  2  **682/0 ns 051/1  ns 904/102  
 !��7�� �R%����� �� ×������ 9,C�  4  *266/0 064/6  **677/592  

A�� !��7�� �R% ×����������% 9,C� � ��  4  133/0 ns 217/2  *681/361  
 �C>))(  36  101/0  304/1  456/151  

CV%  70/30  64/27  76/8  
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�� ������ FC� 100���� �= !��N.  

    A�� ����� ��  ��   ���#.$ �Z1%�N     ������ ��.�
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�=.   V���K �1�� ��+P
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Abstract
This study was conducted to determine the best micro irrigation system for pepper cultivation during two 

years. The goal of this study was water saving and reduction the disease progress (Phytophthora capsici) in the 
field condition. Experimental design was split plot based on randomized complete blocks design with four 
replications. Three different drip irrigation methods; drip irrigation with in-line emitter tubes, drip irrigation 
(tape), and drip irrigation with porous pipes as main plot and three different amount of water (50, 75 & 100% 
water requirement) were as sub-plot. The result showed that the drip irrigation had the highest effect on disease 
control. The drip irrigation (tape) with 100% and 75% water requirement treatments had the lowest progress of 
Phytophthora capsici.In the first year the effect of irrigation method on yield and progress of Phytophthora 
capsici was significant. The effect of irrigation levels on the characteristics of plant except yield was no 
significant (� < 0.01), but the effect of irrigation methods on water use efficiency was significant (� < 0.05). The 
drip irrigation (tape) with 100% and 75% water requirement treatment had the highest water use efficiency. In 
the second year the effect of irrigation levels and irrigation methods on yield was significant (� < 0.05), but the 
effects of combination of irrigation levels and methods on yield was not significant. The drip irrigation (tape) 
with 100% water requirement treatment had the highest yield.  The result in two years showed that the pepper is 
a sensitive plant to water deficit. The drip irrigation (tape) and 100% water requirement treatment had the 
highest yield (7214 Kg) and water use efficiency (1.311 Kg/m3). The result also showed that the porous pipes 
had no good efficiency. According to the results, the best option for pepper is drip irrigation (tape) with using 
100% water requirement. 
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