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Abstract 
Field study of factors affecting crop water productivity is one of the most important strategies to achieve sustainable agriculture. In this study, the 
effect of water resources utilization methods on physical and economic indicators of water use efficiency was investigated. To achieve this goal, 30 
olive groves including 16 groves under personal ownership and 14 groves under collective ownership wells were selected in Tarom located in Zanjan 
province. In order to calculate the water use efficiency indicators, irrigation parameters such as water consumption volume, irrigation schedule, crop 
yield, as well as production costs and sales revenue were determined. The average of water consumption in groves under the personal and collective 
ownership wells were obtained at 9800 and 12680 m3/ha, respectively. The average of CPD, BPD and NBPD indices in groves under the personal 
ownership wells were calculated 0.4 kg/m3, 46.9 and 24.4 thousand Rials/m3 and in groves under the collective ownership wells were 0.3 kg/m3, 36.4 
and 15.2 thousand Rials/m3. The results of the independent T-test showed that there is no significant difference between the mentioned indicators in 
the two types of exploitation methods. Lack of control and supervision on water resources utilization, low knowledge of farmers in irrigation 
management and the incompatibility of water allowance with the crop water requirement, especially in groves with collective ownership wells were 
recognized as the most significant reasons for reducing the water use efficiency in some olive groves of study region.  
 
Keywords: Collective, Olive, Personal Well, Productivity. 

  

  

  



��(�) )	�'�* +,- *.
/�0�1 )	�' ��2�/�3� 

  

 
���11 �  
��	�3 �  �����1400 

644

  

  

�����  

�3� �*
4 �N_�> � ��%� ��< 
��� �^T +����
 /�� �< �

 ��a�\< �%���(& /F� 
& >*� ��3 UE*/�� �< �� �

 
_�< S���a �7*�� 1
� �+ .�3�� 
73�+  ! "�#� ����

 b��� ��(& �+ ��! 4��	� >
+��;� � �
�^T >�	�� 
�

,�� 
& ��
+�?  ����	& c
��3 �+ /F� 1
� /��G 1
�<

 ��^T ����</�� �<   ! %�,& �<  �+ ��	< "�- 1
� .�3��

�� d\;< �<��P  
& ���
��� ��&  �+�e7*� ���� �E*�	� ��-


� �%���(& /F� �+ ��! 4��	� %� �<���� +�3 
7:�? ��& 

(Ghaseminejad Raeini et al., 2014). ,��  1
�<��� ��& 

���� ��\<�� �f�#6 1
� �+ �MN�  ! "�#� ���

�� �%���(&���� �MP� K��e� .�3�� 1
� g�+  ! ���

�� S��P 
G 
� 
& >*� UM��,7��* �� )��< ��-

�) 
\�	� i
 �+ +�_�� �%���(& ����< OM7F� 
_�< �

���� �M$3 
� ( ! +�EN& 
� +�N� �+�e7*�  ! %� �<

)Kjine et al., 2003(��� .���� "�#� �� �+  !48 

���) �		&� �\��� �#;�� �
 �*+ 
� +>* !���  %��#�" 

  !>*�  ����3 
E	_�-� OM7F� �7
�
��   !

�� 3��k�. N- 1�	l ����  ! ���56�3 �E*�	� ���� 

%�����
 4��	�   !
� �0
�  �+dL�	� i(6  �
N�� i(6 

���3�� )Molden et al., 2001; Singh et al., 2006; 

Vazifedoust et al., 2008a(7� .m 
��e*����  ! ���

�(&�%�� � �+�
)� � �+���M�� >��a �8�� ��+��.  1
� ��

���� )�9�� +�_���* �L  ! "�#� ��� ��-1384  �<

1394  %�87/0  �<32/1  /
�9:� U�$��7� �� K�?�M�&

 ��* �< )! ���\� � >*� 
7:�
1404  +��Q �+6/1 

"�- U�$��7� �� K�?�M�& >*� ��3 ���^?)Abbasi et 

al., 2017(�� .��� ��^?��� �� �������  �+  !/F� 

�(&�%�� ���3 ��H �#;��� �#�"  � !���	$<�o 

!������ ���
7
 ��?�� �7&�:��-� ��#78�+ � �7&�:��-� 

�6g ���	3�� )Ali & Talukder, 2008( ����a �^� .

 56�3 1
� ���\� �� ��3+�
 ����� %� K��& �- ��� >*�


�  S������ .+��? ���8 ���
%�� +��� ������ S��P


� �+��7� ���� /
�' ��=	� �  ! "�#� ������ ��& ��-

 �6�+ �+ �T�� � ����% OM7F� S`�#;� �+ )! /
�9:�

p��6 � ) >*� ��3 K�J�� ��(& %�Keshavarz & 

Dehghanisanij, 2012; Liu et al., 2008; Vazifedoust. 

et al., 2008; Verdinejad et al., 2009; Montazer &. 

Kosari, 2007; Sepahvand et al., 2009; Kaviani et. 

al., 2011; Fan et al., 2014; Gholami et al., 2009;. 

Karimi & Jalini, 2017 9�� .()� �^?����� �	
��:�-� 

 �� �������\<� ����  ! ����(&�%�� �e7�S� ���+ �� �

+�_� 1
� ���N< �	
��:�- ��� >Eq�  ��8� ��+.��  �+1�� 

 �+�	
��: �;��� )�	
��: ��Q]P �#;�� �(&�%�� (

 �� U
�a938/0 � �+1�� ��G� �	
��: ��MP� �	
��: 

)�]Pr ����< �#;�� �(&�%�� U
�a �� (885/0  �+ �

 1���	
��:��- 56�3  9�� �+�	
��:  S`�#;� ���!�:)

 ���� U
�a �� (�%���(&786/0   ! +�J� "�#�) �

 ���� U
�a �� (�%���(&785/0 /�� �< ���m< 1
 �+ ��

���\<� ����  ! ����(&�%�� �(&� ��+ ��)Morsali et 

al., 2017 +�$MN� � �:�#�  ! ,JQ .( ��#;�


� 
� 
��9� s�* �+ +�E�� ���8 ���� �+ )��	�  ��=	�

���� /
�9:��� 
76�	3 �$
9�: ��� /
�9:� .���3

���� t`�P�  ! "�#� �
���& �
 � ���  d
�L �+ %�

)�$�� >*� �
^'u 
R� >��� ���  ��#;� ����< )�9�� 173�+

 /
�9:� K�+ � �:�#�  ! /-�& � ���	& s�* �+

��#;� +�$MN� 
�  1
�� .>��� �:�#�  ! �Q�� ��%�

 �����< ��#;� )�9�� �+�_�� ��! 4��	� veQ �� 
& �	��

) +�3 �+�+ /
�9:�Zwart & Bastiaanssen, 2004 .(


����* 
� S�T�� � H��9� 9��J< �����! 1
�� ��-��� ��& 

�� 
76�	3 �:�#�  ! /-�& �� �����*��� .+�3 ��-

* H�� ��� f�#6 �+ �eM7F�
���� /-�& �� �����! ��-



�41 ��
. 
�52 ��1��2 61 72�8' 29� �2 :;�� ��� 
�52 ��� <�=' >9 ?.=�' 6�3.@ 

  

 
���11 �  
��	�3 �  �����1400 

645

���� /
�9:� )! 4E< 
� �  ! "�#�  ! "�#� ���

) >*� 
7:�? S��P �%���(&Jafari et al., 2005; 

Kaki et al., 2016; Khorramian et al., 2012;. 

Mazandarani & Ardakani, 2013; Dashti Jorni &. 

Ahmadali, 2013; Nematzadeh et al., 2011; Nikanfar. 

& Rezaei, 2015; Dashti Jorni et al., 2014; Ghadami. 

Firoozabadi et al., 2020; Playan & Mateos,2006; Burt. 

& Stuart, 1996; Ye et al., 2019; Chen et al., 2018 .(

 /-�0' [
�7� w�*���Zamani et al. (2014) 56�3  ��-

���� ���3 �+  ! �+�#78� � �$
9�: ���  1
�� ��-

�!� ����
 �	�� ��L ���+/�� �<  �7	* �����! .�� %�

 .>*� ��3 .��9?,7��* �+ )������ +�E�� �����! ��-

������ ,7��* 
� >E���J	� ��7	* �����! ��-  
�/
�9:� 

56�3   ! "�#� �
���& �,- 1�	G  "�#� /-�&

 �o����� +�3 )Rodrigues et al., 2010 >*� ����a .(

���� ! "�#� ���  ��=� OM7F� c
��3 �+ �%���(&

 S������ .+��? ���8 ������ /
�' +��� >(& ��R�� H��

���� f�#6 �+ ����_ � ����% S`�#;� �6�� ���

 �6�� �+ +�_� 1
� �� .>*� 
7:�? K�J�� �T��

 s�* �+ � �+�� �+��� S��P 
� S������ �S`�#;�

 .>*� ��(� K�J�� �+�7�?  

 S`�#;� %� �$
 )�7
%���� �� 56�3 ���

 
MN_ %� ��(& %� �\L�	� �+ 
& >*� `�� �+�#78�

�� >(& )�J�% )�7*� �+ 48�� K��L )�7*��3 .+�3


� K��L )�7*��3 U�8 %� �$
 )��	� ��#;� ����< ��-

�� r��� ��(& s�* �+ )�7
% �+��;� S������ .�3��

���� 
	��% �+ � �6�+ �+ )�7
% ��#;�  ! "�#� ���

p��6 
� S������ ��N� .>*� ��3 K�J�� ��(& %�  S��P


�\���N�< S���� �� 9&�N7� � �� >
�
�� OM7F� ��-



^x< � �����!) >*� �+�� ��Nikbakht & Taheri, 

2011; Gholami & Arji, 2018; Gholami et al., 2019;. 

Hijazi et al., 2014; Asik et al., 2014; Berenguer et al.,. 

2006; Rosecrance et al., 2015; Motilva et al., 2000( .

Lambarraa et al. (2007)  ��#;� ���� �����< 4��<

�+�+ %� �+�e7*� �� )�7
%
��9� ��->3�+�� ��  
y��� ��3

�;� ��	73�+ )��� )�(
� .��+�N� �
��9� �1*  �>
�
��

,- 1�	G U�&�< ����� ��& � i�	$< ��- �%���(&  s�*

������� �� >;< ���m< ���8 �� .�-+ ,- 1�	G ���x< �
���& 

)������ � 5�#F< 
� ��  )��	���� ��&��\<�� ,�� ��- 

�������  .��+�N� �:���Martinez & Reca (2014)  �+


�����  �����! ,7��* �+ �+ ��  ! "�#� �
���& ��

���8 �
% � �;�* ��  )�7*� �+ �)�7
% ��#;� �+ �;�*

�	��� )�(� [
�7� .��+�+ ���8 
�����+��� ����z*� ��(& ��

���8 �����! .�� 
& +�+  ��7�� 1
9R
�_ �;�*�
% ��

���8 �����! ���� 
� ��;�* ��  �`�� +�$MN� ���+

�� � ! "�#� �`�� )������ � ��#;� .�3�� Gholami 

& Zahedi (2019) �(-�0' 
� {��� ��� ��=	� � �3�'

,& �� �� �����! � )�7
% ����< )�9,- 1�	G  �
���& 56�3

 )�(� )�(
� [
�7� .��+�+ K�J�� ��#;� 1
�  ! "�#�

 �����! ,& >
�
�� ��N�� �+�+,- )��%  {��� %� �+�e7*� ��

 ��#;� /-�& UE*�N� +�3  
� �J	� >
��� �+ �

 )�7
% S�T�� �+  ! "�#� �
���& 56�3 17:�`��

�� +�3 .Rajaei & Ketabian (2014) 
����� �� "�- ��

*���� ������� ��< ������� % ��#;� >3�&�+
)�7 

K��L )�7*��3 )�J�% )�7*� ��� +���< 181 
��N�  K�J��

��+�+�7� .
[ � %� �P�Q
1 �+�+ )�(� /-�0' 56�3 

������� � ������ )�76�+ �+��� c*�7����� �&�� 3���1 

�' ,* �  ! �S`!�� � >Eq��  .�3��,- G1�	� 56�3 

������� ����
 3���1 �' ,* � S`!�� e	��  � 56�3

������� ����
 � ������ )�76�+����  >Eq�  ! � ��&

��
� )%�� �98 
��6+�� .�3��  �MP� 4E	� )��	�

<m1��  K��L )�7*��3 �+ )�7
% S�T�� %���+���  ! ��		&



��(�) )	�'�* +,- *.
/�0�1 )	�' ��2�/�3� 

  

 
���11 �  
��	�3 �  �����1400 

646

��  ��;����3 .+�3 
\�	� 1
� �+  ! ��#;7*� ��-

�� S��e7���G .�3��t�<�N� 
& ���(� � �#F3 ��-  %�

��G H���� 
��6+�� 
�3�Q �+ 48�� �;�* ��- ��	3��

���3 1
� %� [
�� H�� �+���� ��-�� ���+�� �+ .�	3��

��G���� >
�
�� �#F3 ��-
� ���+��  �+ ���& ��L

�� %���(& ���76��3��� ���Q�+ ��G �+ 
& ����(� ��-

 ! ,JQ )��% 
����� i
 �+ 5F(�1���< ��	�  � ��3


� ���� �
�;< �NJQ S��P ��+���� +�3
� . �� �=� �*�

���� ��R�� � ���3�� ��! 4��	� %� ���+��
� ����<  )��	�

���8  ! ���\� �� ��^?��� ���� i
  � w�7*+
� ��E�+  )!

���� r��� �%���(&  ! ���+�3 )�9�� 1�� 
���� .

 � 5�#F<>
�
�� H�� c*�< �����! d�8+ ��-

/-�0' )��?  >*� 
7:�? ���8 �*���+��� OM7F�

)Liang et al., 2020
����� +�_� 1
� �� .( �+ ��

���� ��R�� � H�� ��� �*��� � 
�
�\� f�#6 %� ���+��

���� �� ��! 4��	� ��#;� �+ �%���(&  ! "�#� ���

 %� "�- �^� .>*� ��(� K�J�� )�7
%/-�0'  ��a�Q

���� H�� ��� �*���
� � ��! 4��	� %� ���+��  5F(� ��L

��G56�3 �� ���(� � �#F3 ��-���� ��- ���

 S�T�� �+ �%���(&  ! "�#� �+�#78� � �$
9�:

�� K��L )�7*��3 )�7
% .�3��  

  

��� � �
���
  

���� ����� �����������  


\�	� 
�����+��� � �+
1 \;<��d  K��L )�7*��3
$�  %�

)�7*��3 �-� � )�J�% )�7*�� �3��  48�� )�7*� ��N3 �+ 
&

����+ K��L )�7*��3 .>*� ��3 7Q����  �� |���2235 

&�7��M�4��� �� .�3�� 
\�	� 1
����+� ���N-��� ��- ����� 

�98 
��6+�� � �+��N� ��+ )%���\� � )! �+ ��+�J
  �+�N�

� O& H�e<�� 
&1
 ��6+���+ 
 
\�	� 1
� �_��6 )?()��M� 

,& 
�  %� �<400 �+ s�* %� �7��
 ���*� �  1
� "��L� �+

��+ 
73� ��& �-�
 
7:�? ���8���� 6�� H�e<�� 
&�  )! �M8 %�

� 
�/�  %�2800 ��7  |����� +�3. �1�R��� ��+�  �+��;�

<������� �+�+ w�*�����- ���R7�
 *i�7'�	� �!�E 9/17 

7��* 
_�+�+��? ���3��. �1�R��� ?������ ��*
��� >E�  ��3

� �+1
 ���R7�
  %� ��*2003  �<2020  �� �����248 ��M��7� 

>*� ��3 .��9?. ,- 1�	G �1�R��� E�� >��L�� >E�  ��3

� �+��R7�
  !�� �+ +��Q 55 � �P�+��3�� . �a���


� � �%���(&  
\�	� )�7
% S�T�� ��N� ��L �+w��< ��-

� � H�e<��300  �<700  ���8 �7�
7:�?���. 
� 9_  
��6+�� %�

�98  +���< )%��22 ��& %� 
��6+�� 
73� �-� "��L� 

�98 
��6+�� 
� � 
7:�? 
N(G�*  )%����������'.  1�R����

 )��M�? ��R7�
� �+ )%�� �98 
��6+�� ��+ S��%��+

 +��Q �+ (
\�	� �_��6)8/104  � 
���� �� U�$��7�

 )! %� ���E� ,JQ 1�R����3/3  ��* �+ U�$��7� +���M��

����* �+ .�3�� � ��6� ��->3�+�� 
� 
_�< ���� ��-  

��

�?����� /-�& � ��R7�
� %� ���E� )�
�_ �& ,JQ ��-

 
� (
\�	� �_��6) )��M�?4/1  ��* �+ U�$��7� +���M��

 )�
�_ �S���	M� ���+ 
� >E�� 
& >*� 
7:�
 /-�&

�6 /-�& ��R7�
� 1
� %� �_�57  )�(� �� ��P�+

��  ) �-+Iran Water Resources Management 

Company, 2017(. 
� 
\�	� �+ )�7
% S�T�� 
�*�<  )��	�

 )%�� �98 
��6+�� �;�* )�
�_ /-�& ����� %� �$


�� r���) �$3 .�3��1 �� 
�����+��� 
\�	� >��8�� (

�� /
�N� .�-+ K��L )�7*��3 �+ )�7
% ����< �MP� U�8

��  ��;� ��(& >Q��� ���! 1
�6! w�*��� .+�3

 +��Q 
\�	� )�7
% S�T��20156 �� ��7$- ���3) �3��

15011  � ����� ��7$-5145 
� 
&  (�������T ��7$-  ��L

 +��Q c*�7�27  
\�	� 1
� �+ ��(& �& )�7
% �P�+

�� ����< +�3)Iran Ministry of Agriculture-Jahad, 

2019.( �98 
��6+��
� )%�� 1��m< �MP� 4E	� )��	� ��		&

+���  !��  ��;� )�7
% S�T�� %���.+�3  
  

  

  



�41 ��
. 
�52 ��1��2 61 72�8' 29� �2 :;�� ��� 
�52 ��� <�=' >9 ?.=�' 6�3.@ 

  

 
���11 �  
��	�3 �  �����1400 

647

  

  

  

 
Figure 1. Location of the study area 
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Table 1. Characteristics of the olive groves with wells under personal ownership 
Code Name of location Location Area (ha) Number of trees Cultivar Inflow rate (lit/s) Irrigation method 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Dastjerdeh 
Dastjerdeh 
Dastjerdeh 
Dastjerdeh 
Dastjerdeh 
Dastjerdeh 
Dastjerdeh 
Dastjerdeh 
Dastjerdeh 
Dastjerdeh 

Alzin 
Vanisar 
Alzin 

Pavehrod 
Pavehrod 
Pavehrod 

(319767, 4080594) 
(318347, 4081590) 
(317519, 4082014) 
(318677, 4081221) 
(318078, 4082021) 
(320791, 4079733) 
(320653, 4079909) 
(319426, 4080588) 
(320337, 4080209) 
(315636, 4082387) 
(321309, 4079368) 
(313475, 4083097) 
(321243, 4079412) 
(297889, 4103100) 
(296340, 4104303) 
(295035, 4104066) 

3 
3 
5 
8 
6 
6 

12.5 
15 
10 
25 
4 

25 
2 
2 

20 
3 

350 
600 
1000 
1480 
1200 
1200 
2500 
1830 
2000 
3125 
600 
4000 
150 
500 
4000 
860 

Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 

6 
6 
6 

11 
11.5 

6 
22 
10 
10 
10 
6 
6 
6 
7 

11 
3 

Basin 
Basin 

Trickle 
Basin 

Trickle 
Basin 
Basin 

Trickle 
Trickle 
Trickle 
Basin 

Trickle 
Basin 
Basin 
Basin 
Basin 

  
Table 2. Characteristics of the olive groves with wells under collective ownership  

Code Name of location Location Area (ha) Number of trees Cultivar Inflow rate (lit/s) Irrigation method 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Pavehrod 
Pavehrod 
Pavehrod 
Pavehrod 
Pavehrod 
Pavehrod 
Pavehrod 
Pavehrod 
Pavehrod 
Pavehrod 
Pavehrod 
Pavehrod 
Pavehrod 
Pavehrod 

(295463, 4103895) 
(295463, 4103895) 
(298738, 4102774) 
(296041, 4103482) 
(299599, 4102208) 
(299728, 4053380) 
(297961, 4102172) 
(296340, 4104303) 
(295447, 4103914) 
(295182, 4104022) 
(297778, 4103100) 
(295447, 4103914) 
(299193, 4102280) 
(295182, 4104022) 

2.8 
2 
2 
2 

1.2 
2 
3 
5 
5 

2.2 
4 

3.5 
2 

1.5 

450 
250 
300 
400 
235 
380 
400 
780 
780 
280 
700 
700 
400 
200 

Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 
Green 

11 
11 
11 
11 
11 
11 
11 
11 
11 
8 

11 
11 
10 
11 

Basin 
Basin 
Basin 
Basin   
Basin 
Basin 

Trickle 
Trickle 
Trickle 
Basin 
Basin 

Trickle 
Basin 
Basin 
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Table 3. Amounts of water consumption, total product, costs, gross revenue and net income in olive groves with wells 
under personal ownership 

Code Water consumption  
(m3/ha) 

Total product 
(ton/ha) 

Costs 
(million Rials/ha) 

Gross revenue 
(million Rials l/ha) 

Net income 
(million Rials /ha) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

12000 
10300 
3200 

13120 
14000 
12000 
13760 
5930 
4300 
4480 

13000 
4920 

12000 
13000 
12650 
8000 

2.8 
5.8 
2.1 
2.0 
1.1 
1.2 
1.7 
3.1 
1.8 
2.8 
3.5 
4.8 
4.0 
7.5 
4.5 
2.6 

120 
208 
112 
100 
192 
60 
64 
216 
84 
200 
200 
256 
208 
384 
200 
268 

336 
696 
240 
240 
132 
144 
204 
360 
216 
336 
420 
576 
480 
900 
540 
312 

216 
488 
128 
140 
-60 
84 
140 
144 
132 
136 
220 
320 
272 
516 
340 
44 

  
Table 4. Amounts of water consumption, total product, costs, gross revenue and net income in olive groves with wells 

under collective ownership 
Code Water consumption  

(m3/ha) 
Total product 

(ton/ha) 
Costs 

(million Rials/ha) 
Gross revenue 

(million Rials l/ha) 
Net income 

(million Rials /ha) 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

13500 
13500 
22000 
22000 
10000 
12000 
9000 
6000 
5400 

10000 
13750 
11420 
15000 
14000 

4.3 
3.3 
3.0 
2.5 
2.5 
6.7 
3.6 
2.6 
3.0 
2.6 
2.1 
3.4 
6.1 
2.0 

252 
208 
268 
220 
256 
360 
216 
216 
224 
248 
96 
272 
348 
68 

516 
396 
360 
300 
300 
804 
432 
312 
360 
312 
240 
408 
720 
240 

264 
188 
92 
80 
44 

444 
216 
96 

136 
64 

144 
136 
372 
172 
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Figure 2. Comparison of applied water depth and net 

irrigation requirement 
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Figure 3. The values of CPD indicator in olive groves with wells under personal ownership 

  

 
Figure 4. The values of CPD indicator in olive groves with wells under collective ownership 
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Figure 5. The values of BPD indicator in olive groves with wells under personal ownership 

 

 
Figure 6. The values of BPD indicator in olive groves with wells under collective ownership 

 

 
Figure 7. The values of NBPD indicator in olive groves with wells under personal ownership 
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Figure 8. The values of NBPD indicator in olive groves with wells under collective ownership 

 
Table 5. Results of significance test between the values of water use efficiency indicators 

Indicator 

Mean Standard deviation 
Degrees  

of freedom 
Significance Personal 

wells 

Collective 

wells 

Personal 

wells 

Collective 

wells 

Water consumption (103m3/ha) 9.8 12.7 3.9 4.9 28 0.083ns 
CPD (kg/m3) 0.39 0.30 0.25 0.17 28 0.243ns 

BPD (103Rial/m3) 46.9 36.5 29.2 17.8 28 0.254ns 

NBPD (103Rial/m3) 24.4 15.2 17.7 9.8 28 0.097ns 
ns No statistically significant difference, * Significance at 95% level, and ** Significance at the 99% level. 

  
Table 6. Results of significance test between Basin and Trickle irrigation methods 

Indicator 
Mean Standard deviation Degrees  

of freedom 
Significance 

Basin irrigation Trickle irrigation Basin irrigation Trickle irrigation 

Water consumption (103m3/ha) 13.28 6.86 3.41 3.49 28 0.001* 

CPD (kg/m3) 0.28 0.49 0.15 0.24 28 0.006* 
BPD (103Rial/m3) 33.6 53.9 18.2 28.3 28 0.006* 
NBPD (103Rial/m3) 17.1 26.3 12.7 18.2 28 0.115ns 
ns No statistically significant difference, * Significance at 95% level, and ** Significance at the 99% level. 
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