
 

796 

 

 

  

Autecology of Salicornia europaea L. along the Kal Shore river in Esfarayen 
 

Ali Bozorgmehr1, Hamidreza Asgari*2, Mohammad Farzam3, Gholam Hassan Ranjbar1 

 
1. Corresponding author; PhD student in  Combat Desertification, Faculty of Rangeland and Watershed Management, 

Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran. E-mail: 

al_bozorgmehr@yahoo.com 

2. Associate Prof., Faculty of Rangeland and Watershed Management, Gorgan University of Agricultural Sciences and 

Natural Resources, Gorgan, Iran. 

 3. Prof., Faculty of Natural Resources and Environment, Ferdowsi University of Mashhad, Mshhad, Iran.  

4. Associate Prof., Yazd National Saline Research Center, Agricultural Research, Education and Extension Organization, 

Yazd, Iran.  

 

Abstract Article Info 

Background: Because of climate change, a large part of the country's lands and 

waters are becoming saline, so it is very important to know the ecological aspects 

of halophyte species in the exploitation of water resources and saline lands. 

Salicornia spp. are annual coastal herbaceous plants and grow in colonies in salt 

marshes and seashores, especially in the mouths of rivers and waterways. Salicornia 

has a wide variety and distribution in many parts of the world, especially in Iran. 

Kal Shore River in the south of North Khorasan province is one of the areas where 
Salicornia plant grows with a spotted distribution pattern, and it has received less 

attention in scientific sources. This research was conducted in 2018 with the aim of 

investigating the ecology of the natural environment and the growth status of 
Salicornia in this region. 

Methodology:  The studied area located about 35 km east of Esfrain, along 5 km 

from the edge of Kal Shore river, which according to Dumarten's climate 
classification is part of dry areas with an average rainfall of 186 mm and average, 

minimum and maximum temperatures of 15.4-17.6 and 42.3 degrees Celsius, the 

average relative humidity is 46% and the average evaporation and transpiration is 

2400 mm. The measured components include determining associated species, water 

and soil salinity changes during the growing season, physical and chemical analysis 

of water and soil during the flowering stage of salicornia, recording the phenology 
stages of salicornia, determining the amount of absorption of elements and the 

quality of fodder, and measuring production. Wet and dry mass in one square meter 

plot was at the time of salicornia flowering . 
Result: According to the meteorological statistics, the amount of precipitation in 

the area of Kal Shore in the year leading to the time of the study is 318 mm, which 

is twice the long-term average, and this condition has a positive effect on the 
establishment and growth of Salicornia. Based on the analysis, the soil sample of 

Salicornia habitat has silty loam texture, pH 7.7, chlorine, calcium, magnesium, and 

sodium levels are 1812, 54, 256, and 1550 meq/l, SAR 124, and salinity level, EC 

84 to 175 dS/m. The salinity of Kal Shore water varies from the beginning of 

Salicornia germination (18 dS/m) to the ripening stage (110 dS/m) and has an 

Article type: 

Research Full Paper 

 

 

Article history: 

Received: 09.07.2022 

Revised: 22.10.2022 

Accepted: 08.11.2022 

 

 

Keywords:  

Restoration of river 

banks,  

Salicornia,  

Tolerance to salinity,  

Fodder plant,  

North Khorasan. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
10

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
24

-0
4-

09
 ]

 

                             1 / 19

https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
http://rangelandsrm.ir/article-1-1155-fa.html


      
 

797 

 

increasing trend. The germination of Salicornia in the region is in late March, 

flowering is in late August to September, full ripening in November, seed shedding 

continues until December, and its growth period is about 8-9 months. Average dry 
matter was 2.8 and wet matter was 11.5 kg per square meter. The accompanying 

species of Salicornia are mainly bushes Halocnemum strobilaceum and Tamarix 

sp. Based on the dry matter analysis at the time of flowering, the average amount 

of elements in the plant sample is nitrogen 1%, phosphorus 0.15%, potassium 0.7%, 

magnesium 0.67%, calcium 0.42%, sodium 10.64%, chlorine is 21.3% and in terms 

of fodder quality, crude fat is 1.55%, protein is 6.28%, and ash is 60.5%. 

Conclusion: Based on this study, Kal Shore Esfrain in the northeast of the country 
is introduced as one of the growing areas of Salicornia. The results showed that 

Salicornia can complete the phenological stages in very high water and soil salinity 

conditions and have a good biomass. Due to its high ash content, Salicornia fodder 

is limited for animal feeding and should be combined with other sources of fodder 

in animal feeding rations. From the point of view of protection and environment, in 

areas where it is not possible for other species to establish and grow in terms of high 

salinity, the role of Salicornia is very important in the stability and balance of the 

growth environment and carbon deposition by creating suitable vegetation and 

absorbing elements. 
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  	�� ��� bX ���� 7����^? ��	��  

  `�: �	��S �,� �! ��: *	� �! R$ ���: 8��J%

  ��� ��	9%) =A =6� 	% �>$ .%j� �	(2�� ������ �� R�O .�

  ��	9� �! (=A =6�) 4�	I =6� �! [�oH? � (. 	F!�� �

���& �  !���  &:�  ���!  *��  �!  x�(#�  � 	�� ���L  ��


��: *	� R$ ��	H: 8	N�XF .43�
    ">	 $  a	2�  ��

  �	) �:  *�&S �! �&)3 (    � �"F �	��! R$ 	�  .,�	9� �!

 ����  �N	��  �	)�  &G 	�  .,�	9�  [�oH?  �  a�	3  ;�F

�w	3 52�% ��	�$ )1985 .w��� �(  .42� �&: 

  

  

��+V3 :   �	�+��H�� �� ���	�
���� �E+#! I�/- 	� 	�� ��� bX ���� �� 7��d�a� �)��6/FAO (1985)   G�#� � 	"� ��	� bX �

e	��  

bX <��  EC 

dS/m 
pH 

 �H/ �� If�� ��� �#�/ 
SAR 

-
3HCO 

-CL 2+Ca 2+Mg +Na 

 *	� . 	F!�� R$

��:1398  
110  3 1/8    50  1170  48  232  1052  90/88  

a�	3 ;�F  20/60  19/8  80/1  45/617  40/24  127  526  50/60  

 �"F �	��!  25/19  13/8  58/3  4/148  96/16  35/60  6/128  69/20  

 �	)� &G  

FAO(1985) 
3<  4/8-5/6  10-0  30-0  20-0  5-0  40-0  9  

  

���& �x�(#� � 	�� ��	9� �! R$ ���: ��"� ��
 

 .� !�! �	�   ) �	1� =X3 �� ��: *	� R$ ���:dS/m  18  (

) �	��1� �F��� 	%dS/m110  &�� � !��! M��"3� ( ���: �$ ��

=':) 42� �&: �(H� R$ 5  .(  

  

  
 S
�5:  +��	 7����^?	�� 	�� ��� ������	 bX  ���	�
���� +�	 9	�� ��8 	� 

 

���& � ;�	(   �� =�L .�G�� �! R$ ���: ��"� ��


  �?&�
  .�G��  �  �?&�
  !���  .9^��  ;�A  �!  	 ��'>	2

  & ��  .�G��  �!�?  �!  ���:  ��"�  �!�!  �	�  .�>	^�

�  �!��  ����"3�. .�G��  �!  ���:  8��J%  ��"�  .'����

  !�&G  �?&�
  =�L50    	%80  �(���  T�H��  �2!      �!  �

  !�&G �?&�
 .�G��75    	%92    42� �(��� T�H�� �2!

*�&S) 4 =': � 6  .(  
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 ��+V4: G�C g�6� 	� bX 	�� 7����^?� �c��	 +�	 �#��/ 	� �Q��R/�	�/ �6R�/ ���! I�/-  �E+#!  ���	�
����  

 .9^�� ��	H:   . �H  =6����!��  
 ����� .�G��  �?&�
 .�G��  

29/4/98 06/06/98 

1  	(2�� ������ ��! .^9  7/49 7/74 

2  �>$ .%j� �	(2�� ������ 7/57 6/79 

3  �>$ .%j� =A � 	(2�� [� 5/49 8/83 

4 100 �>$ .%j� =A �� �%l	� ��(� 06/70 5/91 

5 �>� .%j� =A 24/80 4/92 

 [� 	�  4/61 4/84 

  

  
S
� 6: ) bX 	�� 7����^?EC dS/m 	� ������� 	�� ��� �Q��R/ �	�/ �6R�/ ( ���	�
���� �E+#! I�/- 

 

h�� 	�� 7����^? ��	��  	�� ���  

   �?&�
 .�G�� �! g	F ���: 8��J% & �� �2���

  �!  	 ��'>	2  M���  Y��:  =6�  ��  !�!  �	�  	 ��'>	2

�>$  .%j�  �	(2��  ������  )dS/m2/84 =A  =6�  	%  (  

)dS/m5/175  �! R�O  .�  `�: ��  g	F ���: 8��J%  (

 *�&S) 42� ����"3� . 	F!�� �	��S �,�5 =': � 7  .(  

 

 
��+V 5: �� 	� h�� 	�� =�Q*� S! I�/- 	� 	�� ��� �Q��R/ �	�/ �6R�/ -� �R6����	�
���� �E�  

 x�!�  g	F . �H  =6� EC(dS/m) pH 

1 �>� .%j� =A  5/175 9/7 

2  �>$ .%j� =A � 	(2�� [� 5/155 5/7 

3  �>� .%j� �	(2�� ������ 2/84 6/7 

 [� 	�  4/138 66/7 
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S
� 7: ���	�
���� �E+#! I�/- 	� 	�� ��� �Q��R/ �	�/ �6R�/ h�� 	�� 7����^? 

 

 .9^��  g	F  �'�"3  �  ��	H:  8	N�XF  ;�	( 

	 ��'>	2 &:� =X3 �	1( � �! .�>	^� !���    �! (�	��1�)

  *�&S)6 (  �!�! �	�   .42� �&:  ��    .9^�� g	F a	2� [��

  Y	�:�  4����  &N�!  �  ��>  �(�2  43	�  ����!69    &N�!

�.9^��  g	F  �"#�N	G  4�Q�  p	6>  .�  .42�    ��"�

  g	F  �i��( 14/0  �&N�!  �V,3  mg/l6/13K2	(A  � 

mg/l281  .9^�� g	F �>$ [��� �36/142� &N�!.    � ���

.�  K�&2  W%�%meq/l1812    �meq/l1550 �  �� $  �

 ���:  �  &�(,?  g	F  �!  !�S��  tj��  �!  W>	O  ��%	� 

)EC  .9^�� g	F (dS/m187  �pH     �����7/7    �SAR     �����

124 .42� 

 

 

��+V 6: �Q��R/�	�/ �6R�/ h�� ��� � "����X  (	�� ���)  

 . �H   Y	�:� 4���� &N�! pH EC dS/m SAR 
(CO3)

2- HCO3- Cl- Ca2+ Mg2+ Na+ 

meq/l 

 69 7/7  187 124 0 11 1812 54 256 1550 

��: *	� g	F   %TNV %OC %N P(mg/l) k(mg/l) %Sand %Clay %Silt  g	F 43	� 
 3/18  36/1  14/0  6/13  281 16 22 62 silt loam 

	�� ��� ����� 	� ���	�
���� +�	 =�Q*�    

  �?&�
  .�G��  �!  	 ��'>	2  &:�  4�Q�

~	% �^L �Y	V%�� �	?�(���	A p	6> .� (�	�����1:)  � M:�A

  �! �����(� �! (b�F � �%) .3���  &>�%  ��&9� [�oH?

  *�&S)7(    �!�!  �	�   [� 	�  a	2�  [��  ��  .42�  �&:

  	 ��'>	2  Y	V%��2/32  �( 	2  .%��  �?  M:�A  ~	%   ��(�

2/11  �( 	2  �(�  �����(� �! .%�� !�&�% [� 	� �862   .%��

  �% �!	� &>�% [� 	� .42�4/11    �!	� ��"� � ��
���

  b�F8/2  �� �����(� �! ��
��� Y	V%�� [��(�� .&:	�

.9^�� .�  Z��(� 	 ��'>	2  2  .%j� �	(2��  ������) (�>�

67  �( 	2  .9^�� �! Y	V%�� [��(H� � �(�3    � 	(2�� [�)

 (=A16 �( 	2�� �(� K���% [��(�� �K���% p	6> .� .&:	�

  .9^��  �!  .%��5    	�  (�>$  .%j� =A  =6�)2000    �!  .%��

�����(�    .9^�� �! K���% [��(H� �3    	�44   �����(� �! .%��

  �����(�  �!  b�F  �!	�  �  �%  �!	�  ��"�  [��(��  .42�

  .9^��  .�  Z��(�4   .�)  	�  W%�%8/22  �8/5    (��
��� �

  .9^��2  .�)  W%�%5/21    �1/5   ��&9� [��(H� � (��
���

  .9^��  .�  �����3  .�)W%�%  6/0    �1/0  �!  (��
���

*�&S) 42� �����(� 7  .(  
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 ��+V7: 9-�+��S! I�/- 	� �Q�18 U�./ 	� ���	�
���� +�	 =�Q*� �� g���/ �E��^H/ ��! �E�  

.9^�� ��	H: . �H  =6����!��  g	F 4���� 4�Q� ) .%�� Y	V%��cm ( 
~	%  M:�A  

)cm (  

 .%��!�&�%  

)2m (  
 �% ���)2(kg/m  b�F ���)2(kg/m 

1  ��! .^9  	(2�� ������  �Lj%	� 23 2 1556 6/5 4/1 

2  �>� .%j� �	(2�� ������  !	�� 4���� 67 23 267 5/21 1/5 

3  �>� .%j� =A � 	(2�� [�  !	�� 4���� 16 7 44 6/0 1/0 

4 100 �(� =A �� �%l	� �  !	�� 4���� 25 15 444 8/22 8/5 

5 =A  �>$ .%j�  �Lj%	� 30 9  2000 6/6 7/1 

 [� 	� 2/32 2/11 862  4/11 8/2 

  [�oH? � 	 ��'>	2 !�'�H�  � &:� 8��J%  & ��

  .�>	^� !��� �!�&6� �! R$ � g	F ���: ��"� 8��J%

 =': �!)8(   .42� �&: �!�! �	�  

 

 

    

     
S
� 8 :�? I-� 7����^? :`��   :bWc� I-�   L��/�H/ 	� �?�� ��+Q? 7����^?:i  �?�� <��?	� 7����^?  :�  

 

 ���	�
���� ���#$ =���� � �d��$ bBV   

  ">	 $  a	2�  ��  .3���  4V�  �  �N	��  RhS  ��"�

. �H  ����? ��& �  �! �?&�
 Y��: �	�� �! 	 ��'>	2 �	?

  .9^��2    .9^�� � (�>$ .%j� �	(2�� ������)5    =A =6�)

 *�&S  �!  (�>$  .%j�  )8  (.�  .42�  �&:  �!�!  �	�   ��� 

52�(�  ��"�  �N	��  �!  . �H  �	?   =�	: �.9^�� �! �?	
  

8��  1&N�!�  �V,3  145/0  &N�!�  a	(A  7/0  &N�! �   K�"��  

67/0&N�!�   K,��  42/0   &N�!�   K�&2  64/10    &N�! �   ���  

3/21&N�!�  ���q   �	F  55/1&N�! �  [+%��A  28/6    &N�! �  

��"�  �(,�	F  5/60    &N�!��  a	2�  [��  ��  .�  &:	�

 ��"�  �I	%  46%  "  	 ��'>	2  .3���  4V�  4�Q�

  .!�
 �� ���L �(,�	F zF	: � �N	��  
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��+V 8:  ������� 	�� ��� �Q�18 U���� 	� ���	�
���� 9��! U��? ���#$ =���� � �d��$ bBV I�"�/  

 . �H  =6� 	 ��'>	2 �� ���!��  
 &N�! 

N  P K 2+Ca 2+Mg +Na -Cl   �	F ���q  [+%��A  �(,�	F  

 �!�&6� .9^�� �>$ .%j� =A 21/1 15/0 79/0 43/0 71/0 53/9 23 52/1  56/7 59 

 ������ �>$ .%j� �	(2�� 8/0 14/0 61/0  41/0 63/0 76/11 6/19 58/1 5 62 

 [� 	� 00/1 14/0 70/0 42/0 67/0 64/10 3/21 55/1 28/6 5/60 

�2�H� � j.� ��!  

.�  !	�(2�  8	:��"
  � 	F$  )2008  (�   <�FZ�F   	H2 

�  ���	'H?  )2020  (�	������	?  ����  	 ��'>	2   �!

 ��	2	�: ����   �   �3���   �&:  42�   �>�   8	:��"
 [�� �! 

��	:��� .� *	���:  [���V2� �! �	2��F �>	H: �&�   42� 

 	 ��'>	2 M��� Z�	�� ��	2	�: 	� Z96% [�� �! [����	��

*	� .:	G �!.� .9^�� [�� ���:�	����� �� �'� �����  �	?

  �	
  ����  �3���  ����  `�:  *	H:  �!  	 ��'>	2

��*	� �! 	 ��'>	2 . �
 Y�  .!�:  .�>	^� !	�(2� .� ��:

)  ���	'H?  �  ���32017)  ��	A���  . �
  (Salicornia 

europaea  ���H?  �	?  . �
  .42�  �&:  ��	2	�:  (

*	� �! 	 ��'>	2  "
 � ��H�'>	? . �
 �! .� !�&6� ��:

  ��"�  .�  .S�%  	�  .�  42�  5���:  �  g	F  �  R$  ���:

  �H  	 ��'>	2  	�  =�	�  =F�&%  �!  	?  . �
  [��  ��(����

  	 ��'>	2 �R$ � 	��S .:	G � �Lj%	� 4H,L �! � &�:	�

�!�% 8��X�  �$ �l	� =H6% �� �	�  .� 42� z>	F �	?

  �	? . �
 	� .,�	9� �! �Lj%	� 5���: � R$ ���: .� 4�, 

�� ���H?�� a	2� �� .&:	� . �
 ��{G � �&� 8�&?	  �	?

  ��h�  [(F�& �  .�%  Z���  ��  =6�  �!  .>	2&�q  ���H?

�	��S �	��? 	 ��'>	2  [�� ���9(2� ���&% �! ��j2 �	?

 �I�� �	
&�(,? .  

  ��! p	6> .� &:� =X3 ��&(�� �! R$ ��	�� �P  ��

 �(H� ���: ����! �.9^�� ��	�! 5���: � . 	F!�� W2	�� 

)18dS/m  42� (� � .  	 ��'>	2 &:� �F��� ]�� .� ;��&%

  �6^2 g	F � R$ ���: � �&: �(H�  R$ � 	��S ��!

  	% �?&�
 .�G�� �! � !��� �%!	�� 	�! M��"3��I	% 46%

92dS/m  �� �6^2 8��X� R$ �	��S �$ �� TA � &2�

�  	%&H�  �  �^L. 8��X�  .9^��  �  �!��  ���L  ���  8��N

�HS �� .42� R���� � �Lj%	�  !��� �!�&6� �! R$ ��	�� .

 .�N	3  �!  �>$  .%j�  �	(2��  *	�3  8	�L  .(:�  .�>	^�

1800*	�  ��(�  ���:  ��"�  	�  ��:8dS/m     .�  42�

  !���  ��:  *	�  .�  ����	��  �Q���  Z���  ��  �$  M'?�

��*	� R$ .!!�
  ��"� 	� 	 ��'>	2 �?&�
 .�G�� �! ��:

  ���:84    �>�92dS/m  & 	(2� .� .S�% 	�  �! !�S�� �	?!��

�� ���L ��	�$ 41S W2	��	  .S�!!�
 )10  a	2� �� � (

K,9%  ���
 �! R$ �V� �&��C6  .� �   ���: 	� R$ �����

!	�� �	,�-  �� ��	���� �!	V(2� =�	L�O) !!�
48  .(  

=N	G �P  �� ����! .�>	^� !��� .9^�� g	F ��"F

8��  ��&9�  14/0    �V,3  �&N�!6/13  ���  ��(>  ��  ��


  K2	(A281  ���  �>$ [��� � �(> �� ��
36/1  42� &N�!

  *��&S  Z�	^�  �(�2  ���>  g	F  43	�  .�  .S�%  	�  .�

!��! ���L 52�(� ���
 �! !��& 	(2�  )32  �33 �  38 ��"� .(

 .9^�� [� 	� ��  �%l	� 	 ��'>	2 �	����� �! �>$ [���

�� �(H�)1&N�! �! �� 	 ��'>	2 M9  .�2���&� � 42� (

 W2�%��  �	�  [������:  ��"�  .&?!  )EC  g	F  (

  	 ��'>	2  �?&�
  Y��:  .�G��  �!  .9^��84    �>�175 

dS/m    �&:  .w���  �	?!��& 	(2�  �	���  ��  .�  42�  �J(�

)  �w	3  52�%1994 !	��  �	,�  ���:  aj�  �!  (

)dS/m16>(  	
 	1�% .� &: .(3�
���L  ���: .� ��	9� �	?

& ��! �� 4�� �	'��  )13  .(�  ��"pH  )7/7(   4H2 .� g	F
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