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/0�	 M����� m��)�� �g	�)�	 p�� 2.4 � 2.6�0�G g	�)�	 p��  .  
                �#=�6 +#£I�	 Q1� X�:6 ���(-�	 
-,�� < 
���� ��U	�h� J)D	 ��� p�� B�c1��218�    ��#�! a �

  H6+(?       '���� X�:6 S+()�	 ���! >�=
 
,�	�$0.06�3/   �	 u�I%G B�9� �§  �+,400�   ��$� �XG   AI�#V 
!	�6  �  W�:)V*	22.85   E� �  
�����)  �!�3( �   �!	�6  
�+��	�;	���	 .C���	�   '���? ��{$ �
� s�	2.85 
  �0.49   � 3.43     �g	�)�	 p�� +)� r��$�   a ��� p��    :�������	 m��0�	 u��V M     
�����	 E� M�:�	 )2(  '��	� 

  '����248.37 .       �!� 
�����	 A��/)�	 '+^��	 ����	 +��-)��)5( �V �        '���#� H#%{$ �#
� b930.67 
E?��%.+)�.    �V a 
��-�	 3��-�	 'G 
/01�� 
�D	��	 3��-�	 ��G � �!� 
�����	 E� �Y)6 (    W+#2	 
�+#� 
#�*�$

)1500
l�/
-�!� ( H����)923E?��% .+)� ( '���� '��	�144.9	� ���� .  .  
     ��-�	 p�� W+2	 
�+� J�{? 
�	���3      W+2	 T�Nh? a 
�>C�	       
l�)� .��+� §C� ��� '�	+q	1100 �

1200  �1300 l� 
/  
-�!�)   �!� T:h�	1(              �#�� W+#2	 H
�)¯ X	��� ��� p��G X{$ T:h�	 	�@ E� °VC� �
 .��+��	 5�i X�:�          
0l/��	 
�+��	 ��� E:�� �T�Nh)�	 
�	�$ < )1100
l�/� (      ��#� p��G jk \�)¯240 

E?��?.  \�)¯ �1��$ �+)� ���  	�+��   p���	 .�1200   � 1300  
l�/�  '���� ���  220   � 218 E?��% /  p�� 
l�
           ��$ ����	 �	+-)�	 ��� ��� ©:� °VC�� �g	�)�	3            T#!G X�:� �>C�	 ����	 XG 'G �T�Nh)�	 
�	�$ E� QU�!� 

                 ���� ����	 E� 	JI� 	r�
 X� ��� < "I��	 ���� �
�l?+�	 .��+��� p��G X�:�� 
0l/��	 .��+���  "#�N)��
  �:)V*	 �!�6 p��W               +���)� �>C�	 M����	 ����	 jk 
6�8��$ W+2	 ��
 TD	� < 
�+v)�	 r	�
�	 
�+V 
��)% 

E���	 5� ��� ��$ ����	 +-)��� �4���	 56+� 
/0�	 r	�
G.  
�  T:h�	)  �!�2 (�  ¤8� K$ 
!C��	    W+2	 3��! �  E���	 	����	 .��+���% 
l�)/�	 
�  �  ��#-��6   
#�>C�	 3

                
0#l/��	 
�+��� p���	 
�>C�	 3��-�	 X�:?� �
l�)/�	 .��+��� T�Nh)�	 
�	�$ < 
���� X�:? W+2	 T�Nh)�
3��-�	 �	+-)�	 +1)��   E�� 
!C��	 ©:��? �@��� 70�	 �	+-)�	 �)� XG jk 
�+��	 3���> 5� T-?� .  

  
   ��) [��\	4 .     	 d*��	� ��K'&� ��
H�	 d*��	 ���          T)�a��	 L
a�� ea&1 	"
'�1	 �)	�4	 
�<�V G���4

��%���)��f	.  

 3��-�	
�:�������	
 

).	�����( 

 W+2	 3��!

V�)�	 

).	�����( 

 
/0�	 3��!

V�)�	 

).	�����( 

 ����	
'+^��	 

)E?��%.�( 

 ����	
M-�-q	 

)E?��%.�( 

 
�D	��	 3��-�	

/01�� 

).	�����( 

 T����

/0�	 

 T����
W+2	 

130.4 480 444 830.7 923.0 144.9 3.1 3.3 
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159.9 480 444 1018.5 1131.7 177.7 2.5 2.7 

162.6 480 444 1035.7 1150.8 180.7 2.5 2.7 

169.0 480 444 1076.2 1195.8 187.7 2.4 2.6 

165.3 480 444 1053.0 1170.0 183.7 2.4 2.6 

169.0 480 444 1076.2 1195.8 187.7 2.4 2.6 

169.0 480 444 1076.2 1195.8 187.7 2.4 2.6 

170.8 480 444 1087.9 1208.8 189.8 2.3 2.5 

193.5 480 444 1232.3 1369.2 215.0 2.1 2.2 

189.6 480 444 1207.7 1341.8 210.7 2.1 2.3 

m��)�	  
167.9 480 444 1069.4 1188.3 186.6 2.4 2.6 
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 ��) Z%g�	1 .�5 h	)�" d*1�;&�i ���	)�" �
1�! �H1 j$
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� ��	�

  

 ��) Z%g�	2 .�;&�i ���	)�" �
1�! �H1 ��K�	 Z�lg�� ���m�	 T)���	.  
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�
�K�	 �
<�V T)���	 �	�b8�  

       .�/0�	 .��+2 3��-�	 .	+no� u��V a) 
)$�c�	 .��+2	 (      
%�I)#�*	 �=)�1)#n	 s�	 ;�	��	 
6�:� .
    �!� T:h�	 KI��)3 (��	      .��+v1�� 3��-�	 +no� K$ 
!C).	�����/��):@ (       
#�����	 ;�	�#�	 
V��#� 5�

)��):@ .(                5l?+� �=6 �
�����	 
V���	 .�	> �1�� T-� .��+2	 3��! +no� X{$ \�)�)�*	 E:� T:h�	 	�@ E�
           T!�	 .�V��1�� Cc16 �3JI:�	 .�V���	 
��V < �l/��� 3JN(�	 .�V���	 .	� ;�	�1��   E� 50   ��#):@ 

    K$ +no�	 |�	+)�7   � 15       K$ 3��(2	 .�V��1�� �1��$ ��I�+-? 50   � 400      K$ +no�	 |�	+)� ��):@ 7   � 4 
�I�+-?.  

                  ;�#l?�	 X�6 
V���	 3�V�� ��$¢	 E� 4���	 56� .��+2 
�>C�	 3��-�	 �	�-� ©:�� 3��-�	 +no� XG ��
     �)�	 jk ��-� 3JN(�	 .�V��1�� H)1�!  \�)�=�    �)�	 3��-�	 XG 4��l� 	         4�@ HI�,)? �x Jc:$ ��G ;�	��	 4�@ < 3+6

           �)�	 3��-�	 XG ±�� 
���h�	 .�V���	 
��V < 4�	�-� Z�l¦	 �1��$ �.�V���		      
#�>C�	 B�1��	 5� 
I���)� 3+6
��$¢	 E� 4���	 56+�.  

   ;�l?�* 	+^%      � 
V���	 
����_ 5� 3��-�	 +no� 
1�!	  �=8�l¦����$ 
V���	 3     W��@ X{$ \�)�)�*	 E:� �
 ²B�� WC=)�	         
!�,�	 �1��$ �3JN(�	 ;�	��	 < 
��/)��	 
!�,�� 
��/)��	        T:h#$ 
�N)�#� 
��	��	 ;�	��	 < 

�� "�� 
�I�)�
��	��	 
��	���	 .�V���	 < 
l�c:�	 T���2	 
�	��� 
�>C�	 
�U��	 .�I�,)�	.  
  

  
�) Z%g�	 �3 .�1�)*�	 �:
#'&� �-#H�
$ �
��	 ��) �
<�5 T)�� �b8�.  

             �)�	 
���l�	 3��-�	 
%��-� a .�/01��� .��+v1�� 3��-�	 BCN)�	 < ;�	��	 3r�l� E� ��{)���	  < 3+6
                 b#�V �
#���� T#:� f+D�	 
�:�������	 .�%��I�	� .�V���	 ���G p�� 
$��2	 ��? 5� 4���	 56+� ;�	��	 
              u��q 
�����	 T���2	 ;�%� ��	�9G� "�$�%�	 ��,!G� S+()��� 
%�I)�*	 < 3��	��	 .�%��I�	 ��$ A��/)�	

       
���� T:�� 
��V T:� .��+2	� .�/01�� 
�
��1��	 3��-�	 .        B�:#nG ��� a .�$��q	� .�%��I�	 4�@ E��
  
�%��$¤8�?       1�� 
$��2	 3��-�	 jk 
���l�	 3��-�	 
I�%        
�	���	 Q9��� 5� .�/01�� ����� .��+v)	XC:h� 

1!�� 4 � 5.(  
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                < p���	 M@ .�/0�	� .��+v1�� 
$��2	 3��-�	 jk 
���l�	 3��-�	 
I�% X{$ K�:h�	 E��@ E� ¤0)�
      �I�+-? AN�$ b�V �YG 
-,��12   � .��+v1�� ��8 16          W�#I? 
#-,�� < T!�	� �.�/01�� 
I����$ ��8 

  ��8 AN�$ b�V     .�/01�� 
I����$ ����� .��+v1�� �V	�  .      "�#V .�/0�	� .��+v1�� 
I���	 T-?�
    1!� K�:h�	 < ¤8��	 \��)�	M) 4   � 5(       ��o� .������ E� H%���¯ ��� XC:h�	 X	�=6 �X	 �)�)�*	 \  Q$���	 

              
��D H
�)t �x Jc:$ +c�G 4���	 56+� .	��! �=�6 +6�)? �YG Tc� 3JN(�	 Q9���	 X{$        4�#@ Tc� < 4���	 56� XG� 
     
���� .	��! jk "�,)� * Q9���	�               �^�� < >���)? *� Z��	 ¤,� E� 
I�+! 'G �
�v8 �=�6 
�6�F	 4���	 X� 

 X��V�	40+)� .  
  �)�	 .�%��I�	 A��/)�		    5#6+� .��+2	 3��! +��-? < 
��/)��	 "�$�%�	 ��,!G� �=!�1�G� ��$¢	 E� 3+6

  �4���	             
%�I)�*	 < 
��1h�	 ;�	��	 < 
�����	 .�V���	 K$� �=��$ 
!C� ��� a�)   �!� T:h�	6 .(  +=^� b�V
            �k �
�����	 
V���	 3���> 5� 
�>C�	 3��-�	 3����� ����	 m1��	 T:h�	k      '���� ��I?�*	 T����� 
�,D 
!C��	 X

0.85 .        > 5� "���)? XG� �$* 3��-�	 X� 5!�)� 	�@� 
V���	 3����   ���� "�,)? ��� }	      T�Nh#)� .�#�+2	 E� 
 .	� .�/0�	�	 .	��-�	
����4���	 56+� .  

  

  
 ��) Z%g�	4 .�!	)��	 R^
H� �
�K�	 Z�lg� �
<�V �$�#V	 T)���	 no ��&�;�	 T)���	 �-#�.  

 



 16

  
 ��) Z%g�	5 .�	 ��) �
�K� �$�#V	 T)���	 no ��&�;�	 T)���	 �-#��!	)��	 R^
H� �
�. 

  
 

  
 ��) Z%g�	6 .�1�)*�	 �:
#�	� �$�#V	 �
�K�	 Z�lg� �
<�5 T)�� p$ ��m��	.  

  

N�$
�W� �"
E��B	 ����	  

    �	��	 E� .���� �DG a;        
���(#)!*	 ��,!�	 5� �=�6 3��
��	 "�$�%�	 ��,!G 
%��-� 
%�I)�*	 �=)�« s�	 
    
�����	 E� 
$��2	  �!�)9(     ���)D	 a b�V �17          �=��� .�$��q	 4�@ r	+
� Z��+�	 
-,�� E� 
���� ) B��F	

  �!�5(                K$ �� |�	+)? ;�	��	 4�@ < 
��/)��	 "�$�%�	 ��,!G XG .�%��I�	 4�@ E� ¤0)� �4   � 8   ��$� �
��$ 
       �%�	 X{$ KI? 
$��2	 
���()!*	 ��,!�	 5� "�$�%�	 4�@ ��,!G 
%��-�  ��#,!�	 .	� "�$5 � 6   5#-? 
#��$ 

         
���()!*	 ��,!&� p(!�	� ³��	 E��q	 f�� E18 �=��i)4.96   � 7.04   +,-�� 5  
#��$  (  �)4.96  � 
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7.04    +,-��  6
��$ (      ��,!�	 .	� "�$�%�	 �1��$ �4          '��()!*	 +,-�� ³��	 �q	 E� T!G �=��i A%�� 
��$ 
)4.96 
��$ (    %G �0�G W��@ X��� �    +,! .	� "�$�8          u��#2	 '��()!*	 +,-�� p(!�	 �q	 E� ��G 
��$ 
)8.13
��$ .(  

               S+()�� 
���l�	 .����-�	 r	+
k� �ª���> a s�	 ;�	��	 < "�$�%&� '��()!*	 +,-�	 .�$��V wU�)% ��G
               A%�:6 �
-,�� T� < �Y 
�()�	 �+,�	 "�$�%G� .�/0� ©´ p�� A�1)n	 b�V ��,!�	�    
#���l�	 ��#,!�	

    K$ |�	+)? 
��/)��	4   � 12   �
��$ �
�6       E��#q	 f�#� E18 5-? �@��,!G �^�� X{$ ) ³��	� p(#!�	 (
                  "�$�%�	 r	+n jk X���� X���	��	 �^�� X� ��� +�G 	�@� �³��	 �v�� u+!G �I�+-? M@ T$ �
���()!*	 ��,!&�

       �1�� �"�$�%�	 
l�:? ��l/)� 	+,! T!�	            �Q6�#)�	 
�+� 3���> jk '�o� 4���	 T-�� 3JN(�	 ��,!�	 �	�/)�	 XG
                  .�/0#� �	�/)#��$ �!�l�	 E� ����)�� 70�	 
!�9 
l�:? E� ���� �x �W�:)V*	 m��8 �!�6 3���> g�)��$�


���� 
�%�(q	 �ª	��!.  
  

 ��) [��\	5 .
��!B
$ N�$
�W� q"X	� eE�X	 �"
E��B	 ����	 �����r
���	 ���H� ��
-�!B	 �
�
�-$ ��.  

 ��)

�1)*�	  

 d���#�	 ����	

)�3�$(  

 D�E��	

)h��
s/����"(  

 D�E��	

)d3/u(  

 eE�X	 ����	

)�3�$(  

 q"X	 ����	

)�3�$(  

129 4 600 0.04 7.04 5.43 

138 4 500 0.03 6.43 4.96 

139 4 600 0.04 7.04 5.43 

130 5 600 0.04 7.04 5.43 

142 5 500 0.03 6.43 4.96 

128 6 600 0.04 7.04 5.43 

132 6 600 0.04 7.04 5.43 

137 6 500 0.03 6.43 4.96 

141 6 600 0.04 7.04 5.43 

127 7 800 0.05 8.13 6.28 

133 7 600 0.04 7.04 5.43 

134 7 600 0.04 7.04 5.43 

135 7 600 0.04 7.04 5.43 

136 7 700 0.04 7.61 5.87 

131 8 700 0.04 7.61 5.87 

140 8 800 0.05 8.13 6.28 

143 8 800 0.05 8.13 6.28 

  

������� 	��
� ���� �
� �����  
   E� °VC�K�:h�	 1!� M) 7   � 8 (           
0#l/�� 
#���^)%*	 E:�� �3��
� 
���� A%�� 
6�8�	 3r�l� XG

       �!� >�=F	 < �1� 
��I-� J��3      I� 

��$ �1)�? 3r�l:�	 XG b�V �       r	+
k BCD 
,�2	 
��F	 S�+^�	 p�� 3J
                 ��1(#)�	 
��V� �+�	 mD B�9 �	�)�	 p�� .�n�n+�	 .�6+(? K$ E��I)�	 p�� �1)�? 
���^)%*	 �1��$ �
$+�)�	
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  f���	I?                  .�#
�� Z�#l¦	 b�V r�)h�	 E� B�)�� �
 < ���-)�	 X{$ }�1�� �>�=��� 
��(�	 
=F	 .�1���? ;�
  +�	 
�!� 3�	+q	|�� ,        Cc� ��(�	 < 3�=
�	 4�@ ���-? ��� 5!�)�	 E�� XG      
6�8�	 3r�l� �l/�? �   H#?+=yG �1


���q	 wU�)��	.  
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 ��) Z%g�	7 .r
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 ��) Z%g�	8 .�)�V	 Y��
$ ���	 �
H� ������	 �m�
�� p$ ��)
��.  

s	��	�  

Z�&w >�� +Z�1
xo .������ �	�� .�	+��	 �T���	 
���
 �g���	 bvI�	� g���	 ����)�	 3�	>�) .1988(  �
�312 .  
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3 �0` +v�$
$+   67� "	8� �'5� .        
������	 
�$+��	 
:�1��$ X	��
 '�	� < 
��	���	 
��:�	 .    �	)
a�y	 �&z

��1	)*�	 d�&�&� .)1995 (�7 :179�192.  
*�	                 +)�ga$ e#a�1 d
E1 +9'�� N�{ e!�� +I�w �$` ��7	�$o �'5 +
�
���< �&��` +/0��	�-1 |	�-1 +��

 GU	��
#�	 }�&�� .            �4�#��	� 
�	���	 3�	>� �
������	 
�$+��	 
:�1�	 < 
��U+�	 T���v1�� 
�U��	 .�
��)V*	

������	 
�$+��	 
:�1�	 ).1988( � �23�44.  

��%b [)
b +m%!. ������ �	�� 
��
� .�	�N$ 
���
 �B���	 ����)�	 3�	>�) .1981( � �186.  
�'5 ���! ����� +�)
-l�	 �'5 p#: +"�'��	 ��7	�$o �0` +G&1 /0��	�-1 +�$~��	. �	�� ��� ����� 

)���
�� ���
��( .
������	 
�$+��	 
:�1�	 �Z��+�	 ����� ���	 
���
 �5$�,�	� M1���	 +h��	) .2003.(  
                 �^
a1� +/#: ��#�	 |	�-1 +��
l� "	�� �'5 /���	 �#: +��:) �$` �0` �'5 +|	�-1 @�)
� +,
��;�	

  h	�s ��%4	 �-1 .    D�E�	� ���	 �
%-b–           ��a�	 �a!�H7 +Ga!�Hf	 ��'Ea��	� I�a����	 


%���)��f	�
����:��	 
���
 �
����	 
��� �) .2004( � �160.  
   �'5 +67�/0��	�-1 +�)�$ +*�*��	�-1 /0��	�-1 +��H\	 +67�  .��	��� �	�� ���� �) E�  �
+)� u�)�
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Abstract: The objective of this study was to evaluate the use of agricultural energy for water pumping 
and distribution for irrigation systems in Saudi Farms. The study covered nine regions of the Kingdom 
of Saudi Arabia (Qassim, Madina, Tabuk, Hail, Jouf, Abha, Jazan, Wadi Aldawaser, and Riyadh). 
These regions were selected for their agricultural importance and geographical representation. 
Agricultural data was collected from 200 farms including agricultural companies. 

Power index and the percentage of actual power to estimated power were used as criteria to 
study the status of agricultural energy use for water pumping. Actual power was found for each farm 
through a questionnaire designed to study the status of agricultural energy in Saudi farms. Estimated 
power represents the required power for water pumping for each farm. It was estimated based on the 
calculation of flow rate of the pump depending on crop type, irrigation system type, irrigation duration, 
daily operation hours of the irrigation, and the water requirement for each crop and the region in the 
kingdom.  

The results of questioners and field measurements showed that the most farms in the Kingdom 
are utilizing energy more than that required for actual work. The power index values for engines 
showed that they were reduced as the cultivated land area increased. The values of indict for areas less 
than 50 ha. was found to be in the range of 7 - 15. While it was from 7 - 4 for the areas ranged from 50-

400 ha. The results showed that there were high consumptions of energy utilized in small farms. While 

the utilized energy in the vast farms are utilized  properly to meet the huge power needed for pumping 
water from deep wells to meet water requirement to cultivate intensive crops in vast areas. 
 
 

  


