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Abstract 
Accurate determination of water requirement of plants plays an essential role in determining the dimensions of water facilities, irrigation planning, 
increasing productivity and irrigation efficiency. The most accurate and standard method of determining the water required by plants is the water 
balance method using a lysimeter. Purslane as a medicinal plant crops as weeds, special importance has grown in many regions of the world. Purslane 
many adverse conditions such as drought, salinity and lack of food is consistent. Accordingly, in order to determine crop coefficient (Kc) herb 
purslane and using three drainage lysimeter during a season in Shiraz. Actual daily evapotranspiration was estimated by water balance equation in 
lysimeter and potential evapotranspiration with grass plant 12 cm (plant source) was calculated. By dividing the actual evapotranspiration of the plant 
on potential evapotranspiration, crop coefficient was measured daily during the growing period studied. At the end of the season and at different stages 
of growth, the values related to portulaca oleracea plant coefficients including initial, developmental, middle and endpoints were 0.9, 1.1, 1.4 and 0.8, 
respectively. The seasonal water requirement of portulaca oleracea in the study area was 358.97 mm. The average evapotranspiration of the initial, 
the development, the middle and the final periods were obtained 68, 87.6, 96.11 and 107.24 mm, respectively. The general conclusion of this study is 
the cultivation of this low water consumption plant in arid and semi-arid regions, including Shiraz. 
 
Keywords: Evapotranspiration, Purslane, Water balance, Water requirement. 
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Figure 1. An example of  a lysimeter used 
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Z���� $�  )3�� !/��) ((  ���2-���3 M��3 �.,� �
� .

 ���� ��,�X� � �=,�4 , *�,�, �� !�
�= �����

�� }<C� ��,� 5
 ��9 �� ���# C
� �3��:  

)3(                             ET? � I A P A D A R E ∆S  

A �� :!� :ET� ��<@�- T��� ��&�, )mm day⁄(�  I: 

��� � *����� )mm(� : P  �#����� )mm(� : D �����s� 

���4r *� 8��9� e�4 )mm(� R %06 �� �CB"$ ��3 

$� *�'-�� �"�-0��
1 )mm( , ∆S: �����s� ���4r *� 

8��9� e�4 )mm( ��.�3�� 8��9� e�4 �� ���2-�� $� 

��c-�� TDR , M@& , ��� $� �" *����� �� ���� �" 

�-0��
1 i�d�� .�3  

��<@� Y�� � $� A �"��# G
�H � , T��M����-J 

��<@� �� ���#  ,� U=�� ���# T��� �� 8��  5
 (�� �
�

���@� 8��p ��� � )Doorenbos and Pruitt, 1977 (,  �

 Y�� � ���
�J , ����� ����� ��
��-�� ;\�� ��'V

�� ���3 ���= ~
��� $� �Z,� ;\�� �� �>� !�$ ;\�� 10 
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 $� ���� ;\�� ����# �3� �m��10  �3� �m�� ��

 !���� �� �"�;# $�?� $� ����� ;\�� ��"�;# g,�3

 83���� �� ����� ;\�� *�'-�� $� ���
�J ;\�� , ��NX�

�� ��NX� 3�� .� �"��# G
�H �
�� � ��06� �� �"

 ;\����<@� ��-  T��� ���# ��� $��� �U=�� 9����

� 8�� ���
� )Pirmoradian et al., 2002.(  �
� ��

 *��� �",7J ���
$��i�� $� �"��# G
�H �����s� ��()�

���2-�� M�A�  , �3 *��� �"��# G
�H @��X� �"

�3� $� ;\���  �� ;\�� !� �� �"��# G
�H ��c����

 -)�# �y� .�3  

  

��� 	 �����  

-3�A )�4 ���# C
� %06  �� ����� �"�-0��
1 �� ��350 

�-���  �� ����� !� g�2��� , �-�30 �-��� � �-�  .��� 8��

�
� � =�� ��  !�"��# �"��# G
�H , ��� $��� ��� � A

�� ��s-� �3� ��,� �9 :;-<� G
�H �	X	� ��3��

� �"��#  !�C� 83�A $� xJ *�"$,� $� ����� ���m

�� ���� ��3)Doorenbos & Pruitt, 1977 �	X	� �
� .(

�",7J F����� i�d�� *�" � ���� A �;@& ��3 ���0� ��
�

�",7J  ;\�� ��'V � �8�� ��� ��NN<-� , !��#

�� Y�� � ���
�J , ����� ����� ��
��-��  ��3

)Pirmoradian et al., 2002.(  �"��# G
�H , ��� $���

�$����*��#  ��3 )�4 ���#�$�� �� ����$ *�"10  �$,�

�,�= �� �-0��
1 � *��� )1��3 ���,� ( 8�� �� .

 �,� "� �(��� -�� ;\��) �3�15/53 �;��  , ��<@� �-�

�$���� T��� ���# �� �
�()� , !��$ 83># �� .�3 *��#

Y" , �3� ��,� ��9 , i�# ��	V !�(�� �� ���" !�3 ��

� ��3 ��,()� ���# T��� , ��<@� *��9  ��<@� ��c���� A

 �
��-�� ��,� T��� ,68 �;��  �3� , ���� ��,� ��-�

62/87 ��;�  ����� ��,� ��-�11/96 �;��  ���
�J ��,� , �-�

24/107 �;�� � �-�  , ��<@� !�(�� g�0d� �� , ��� 8��

 ��3� MN) MA T���97/358 �;��  .�3 @��X� �-�  

 ���# �$���� , YA ���# �3� A �
��-�� ;\�� ��

��� ��<@� Y'� �8�� 5V�A ���� T��� $� �� ,  ��

;\�� ����� , ���� !�(�� ���# �
��" i���� ���� �� �

� A -)�
 �
�()� T���  !� ��@��k?  *��� �"��#

*���m  -)�
 -3�� , 8
�'� �� �� ���
�J ;\�� ��

w�� 8�Z��) �"�A w�� !�3 ��J) �"  ���d� (�" Y'�

 T��� , ��3 �-0A ��� � $�k?  �"��#�� -��A (�� .��3 

�  !�(�� ���c���� ��9k?  �� ����� �3� �Z,� ;\��9/0 �

 �� ����� ���� ;\��10/1  �� ����� ����� ;\�� �40/1  ,

 �� ����� ���
�J ;\��80/0 � .��� 8��  

  
Table 1. Water requirement (mm) and ten-day crop coefficients (Kc) of purslane herb in 3 lysimeter 

Reference evapotranspiration (ET��  
(mm) 

Third lysimeter Second lysimeter First lysimeter Average 

ET�  
(mm) 

K� 
ET�  

(mm) 
K� 

ET�  
(mm) 

K� 
ET�  

(mm) 
K� 

58 52.50 0.90 57.45 0.99 49.5 0.85 53.15 0.90 

57 59.40 1.04 64.31 1.12 68.31 1.19 64.00 1.10 

62.5 72.00 1.15 64.50 1.03 77.55 1.24 71.35 1.10 
66 82.50 1.39 61.05 0.97 62.70 0.95 68.75 1.10 

59 82.50 1.40 57.75 0.97 82.50 1.39 74.25 1.20 

58 85.47 1.47 91.41 1.49 85.47 1.40 87.45 1.40 
61 99.00 1.94 102.30 1.60 91.41 1.49 97.57 1.60 

51 87.45 1.70 87.45 1.70 99.00 1.90 91.30 1.70 

53 99.33 1.80 89.76 1.60 99.30 1.87 96.13 1.70 
56 101.70 1.90 98.60 1.76 98.60 1.76 99.60 1.80 

50 92.60 1.85 92.80 1.85 92.40 1.84 92.60 1.80 

46 105.60 2.20 84.15 1.80 107.25 2.30 99.00 2.10 
48 113.80 2.30 82.50 1.70 77.55 1.60 91.28 1.80 

144 125.40 0.80 120.40 0.80 148.50 1.03 131.43 0.80 
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�",7J !�"��# �
�� ���� �� �	V�"  ���m ���4 *�"

 ��A �)�4 ���# �"��# G
�H !�(�� ����� ���� �� ��� �-)�#

 G
�H !�(�� .8�� ��C� ��=� �C",7J �� ���� �"��#

 �
�'-�� , ����� ��
��-�� M\��� �9 F��) 5B3�A  D	�

� �� ����� G����97/0 �25/1  ,90/1 )Keykhamoghadam 

et al., 2013(  *��� $���3 ��c=��  D	� �� !��26$ *��� ,

� �3� �
�'-�� , ����� ��
��-�� M\��� �� ����� G����

45/0- 14/0 �05/1 -93/0  ,31/0 -29/0 �  8�� ���� 8��

)Yarami et al., 2012.(  

!�(�� G
�H �"��# ,� ��# ����� , ��
$(@� �� 

 D	� i�4���� �9 ��,�*�" :;-<� �3� �G���� 16/0� 

54/0� 86/0 , 50/0 , 14/0� 52/0� 70/0 , 50/0 

�$���� *��#  ��38�� )Saeedinia et al., 2018.( ��� � 

G
��H �"��# ��
$(@� �9 ��,�*�" :;-<� �3� �� 

 D	� �	=��� (�� �G���� 65/0� 92/0� 21/1 , 85/0 

�  8������ 8�� )Reyhani & Khasheisiuki, 2015.(   

�-0��
1 �"��# G
�H �
�-��" MB3 ��) *�"2 �(

)3) , (4 ( ��c���� ,�!  �� �") MB35(  ��3 ���� !�C�

8�� .!�0" MB3 �
� $� A��9 �8�� }<C� (�� �"

M��A �� �"��# G
�H ��
�J ��� �  , �3� ��,� !�3

 ��� , ����� ��� � �kA��\ � ������ ;\�� � !����

5
�(� �� !� $�  *��J !���� ��) , MN) *�'-�� � !�3

 MB3) 8�� ��3 -��A !� !�(�� $� ���#5� .(  q�H,

$ �<� ��
��-�� M\��� �� ���# T��� , ��<@� $� *��


 �3� , ���� �� , ��3 M��3 e�4 lD� $� ��<@� ��

 ��,()� T��� �<� �� , �"�A ��<@� Y'� ����#

��  , ��3 ���B� �-0��
1 � �" �� �
�-� �
� .��3

!� ��c���� ) MB3 �� �"5 .8�� g�H�� �
� �c���� (

Keykhamoghadam et al. (2013)  ,Yarami et al. 

(2012) �.����0� .��(# �'��C� �
�-� (�  

%@9 MB3*�" )2(� )3 (, )4 (��� � k? �� F�� � 

��$,� , �� *�"$,� xJ $� 83�A �����s� *��
$ -3�� 

, �� ;\�� �
��-�� A �3� ���# YA , �$���� ���# 5V�A 

�8�� Y'� ��<@� ���  ��$� T��� ���� , �>Z ��� �k? 

��
�J .8�� �� ;\�� ���� , ������ �� ���� i���� 

�
��" ���# !�(�� T��� �
�()� -)�
 A �  ��@��!� k? 

*��� *���m -)�
 8�� , �  ��@��!� �� ;\�� ���
�J �� 

�"�A 8�Z��) w�� �" ��J) !�3 w�� (�" ����,� T��� 

�-0A ��3 , $� ��� � k? (�� -��A �� .��3   

G
�H �"��# ;\�� �
��-�� �3� ����� 9/0 

�$���� *��# �3� G��	-� �� �
�()� !�(�� �3� , �
�()� 

lD� w�� , �
�()� T��� �"��# �9 ��,� ����� 

G
�H �"��# (�� �
�()� -)�
 , �� �
� ;\�� ��c���� 

!� ����� �� 1/1 �  8��.���   

  

  
Figure 2. Plant coefficient during the growing season (The first lysimeter) 
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Figure 3. Plant coefficient during the growing season (The second lysimeter) 

  

 
Figure 4. Plant coefficient during the growing season (The third lysimeter) 

  

  
Figure 5. Average plant coefficient during the growing season (All lysimeters) 
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�� M\��� *��� ��3� A ���# �� ��;� M��A , �� 

�kA��\ �B0� �3� , lD� w�� ���& �83�� !�(�� 

G
�H �"��# ����� �� 4/1 @��X� .�3 xJ $� �
� ;\�� 

, �� �"�A lD� w�� , 80�& *�" ��"��
 � M�Z� 

�"�A T��� , �  ��@��!� �"�A �	
��) (-	��-) , 

Y��Z���-� *�" !,�� �Z�;�� G
�H �"��# �"�A -)�
 , 

� ��� � 8/0 ���� MB3) 5(.  

Noorollahi et al. (2016)   D	� �� �C",7J �9

 *��� �� ��s�-
��� �"��# G
�H !�(�� $���3 ��c=��

��,�  , ����� ����� ��
��-�� �3� *�"� ���
�J ����� G����

 ��3/0 �77/0 �04/1  ,85/0 �  �
� �����,� 8��

�",7J Y" !��#  !�"��# �;N) T��� , ��<@� !�(�� ��	V

 �� *���$� , F,��4�D�� ���s�-
���6/372 �4/1191  ,

46/1453 �;�� �$���� �-�����0� *��#. Zaree et al. (2016) 

 �� �� d��
 �"��# G
�H ��� � (�� *��� ��)  D	�

��,� � �
�'-�� , ����� ����� ��
��-�� *�" �� ����� G����

59/0 �95/0 �32/1  ,74/0  �;N) T��� , ��<@� !�(�� MA ,

 �� ����� ��541 �;�� � �-�  ��� $��� MA .����,� 8��

�$���� *��# M# ��3  t�A  D	� �� *�0X�1147 �;��  �-�

)Sharifi-Ashoorabadi et al., 2015 �
,��� ��# �(

Hyssop Biblical  !�	@Z ��1373 �;�� ) �-�Jaafar et al., 

2017 ����u�� *��,���A  D	� �� .�<C4 , (505 �;��  �-�

) 8�� ��3 @��X�Mahdavi-Damghani et al., 2010 .(

�$���� �"��# G
��H �
�� �*��# ��,� �9 ��3 :;-<� *�"

� (�� �3����� �� G����  �����4 d��
59/0 �95/0 �32/1 

 ,74/0 )Zaree et al., 2016 ���"��� ���� �� , (75/0 �

02/1 �21/1  ,80/0 )Zarei et al., 2017�$���� ( ��3 *��#

 .8��  

  

����� ���   

 ���",7J �"�-0��
1 �
�-� ����� �� �H�\ �� ���,� ��9  

�3� 5
 �" �Z,� M\��� �� �"��# G
��H �
�� � ,  ,

�� ����� !�"��# �kA� � 8@�� ���# �
� A 8)�
�� !���

���& �� , -3�� *�-0A ��� $��� �6��$ !� !��� �� *�cZ�

%9�	� 8CA 5C4 0�� ,5C4 � 8
(� �� �,/6

YA I�N� )�m , �� !����� ��� I�N� �� �
�= !���

 ��B;06 ����� ,o�-@��  ���;D�� �� ��,� 8�� � =�� �� .

 !�"��# 86��$ �
,�� �!����CA �� �#����� , �� ��@0A

�� *�,�H E
��3 �
� � M0X-� � .�3��  �
� �
�-� �;A ��9

����� �� A ��� �"��4 �
� �<��
�� �",7J ��� *�"  ��

� )�4 :;-<� *�"�����A � =�� �� ,  ���# , *(@� !��	6

 $� !��-� �
,���8CA *�cZ� �� ���# �
� %9�	� 4 , 5C

0�� ��� ��'� 5C4.  

  

!"�#� $��%&  

��" ����� ��=, !�#�	�
�� E��� U)�	� ����� ��#.  
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