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��� �8 �Q25 ������ ���C
�#�#  '�
3�
 . �#� �8 ��  40  :� #�8 � '#  H3�)���
�� ���f�40 �
3�
 pM$ ���f� �� ��  �3� �3U380  {�3� ���3
�
���3�E���9y�� '�;��� @^��f #  . K����^34 �3��� :�2��8 o�� �����  '��)��� ���#
�������� m����8 '��h� O4 #�^3
�GE ��D�� � #  5�� K����^34  #  L��D� '��� �� �:� 5�� ��)Khazaal et al., 1993(.  �8 �8��:�� �3Z��@�E�_ ��
Q�
3�
 O4 �
�#�>4� ��3� 2��  L�� :� ��C��DPPH #  '��)��� . L�� K�� m���v��T� ��9���� ��:Q DPPH �8����� ��
Q��#�>4��� �� p��7 ���� ��9����2�� ��:Q �� {��� ��# �8 � ����
 K�� O�� s��8 ����� �;
� �� {��� ���3  �4 �#  �Q �� �3U �3� 517 ���3
�
 �8 '�;��� ���3�E���9y�� O8�f ':�#
�2��� @��. 2��8 ':�#
�2��� @�E�_ ��
Q
�#�>4�(� :� �d� ����2 �� ��38 B� �
3�
 N4�� �8 �:� B� 5�� K�:3� � �� Od�� ���� ��g�� # . xy� �8 ��#�� 10 �������C �3
��� 80% '��h�2��� � �8�#� `�A ���f� )���
���H3 )1000 ��� �� (���f� # ' � :� �3��� ���� 2��8 ':�#
�2��� '��)��� .#���� '�;
Q 30 ���C��9�� :� '��h� ��J� '#  �� �� ���8 � �8 �Q �� �������C :� �3��� DPPH �E�V� #  � @��J
 �� pM$ �
3�
�� �8 '�;��� ���3�E���9y�� @^��f #���� � @�C��E ��
Q
�#�>4�� '��h�2�� ����� :� �8�� ��: �6���� #  )Lakshmi et al., 2015.(    100 × controlA / )sampleA - control(A = #*�� ��J�  ���3
�
 517 �� B
G8 �3��� pM$ :Acontrol sampelA: pM$ �
3�
 �� 517 ���3
�
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 $,�,�'  ��D��O����� 2���Q '���2�� c38�� �8 ':�#
�2��� ��W���� �� NC�f F�U RG��4 �E��h� �8 �� ���9� �8 '��)��� :� 5�
��DE� SAS 9.2 5��
� #����. �6���� �;�>6�� K�8 (��)* ��D�� � 3d 2�'����� m����8) L�� Ward � ����� Of�#T x
�����( � ��D�� �8 ���)C2�� ��*� �8 '��)��� :� 5�
��DE� XLSTAT 5��
� .#     �����  ��
�` D���� ����x
� ��#$) 2( ��	
 ��� �4 @���$ �� :� �Z
 ��)* ��3� ����8 2���� ���)� �������2 )P≤0.01( ��.#� �8    4��5 2- ��EF2 G���+�� H�IJ $3����&@�K $�- +, :�;�5�'& ���+."���>& ?�@8� �A��+, ����+�   9����H�@��D2  �5+,  &,�3
  ��L���� H�;�@�  B�0�@ ) B)  B�0�@ ) a  B�0�@ ) b  �'��M.�2�+�)  B�0 B)  ��M.��N0 B)  :�0@� �/�
������)�  :�;�5  31  **46/14  **62/7  **9/0  **93/1  **03/9  **73/0  **12/1334  $��/-�  64  01/0  084/0  002/0  001/0  452/0  078/0  634/6  
CV(%)   54/2  07/11  48/3  45/2  46/10  74/26  83/5  **: �������2 �� u� ����T� 1%    ����� l������ � ��;
��K ��)* �� ���� '�3� �}� 2 i}��g� ��3� ����8 ���f .@E��  ��)}* � �}4 ���� 2 N��}V  ���}��l� S�8 ���>��# '��#�� ���q�� 2:� ��4�@  @)}* �� ����  '�3}8 � ����� p�g�
� ���q�� 2��8 2�Q @)* o���E �� #}��4. ��  K�}8 ��)* ��C�� '# ( O�E���4 a � O4 �  @}�E�_  �}�
Q 
�#�}>4�� ���� 28���	�K [3�� #
�38 ��#$) 3.(  m����8 `���
 �>���� K�;
���(�� K���	�8 ��D�� O�E���4 a( b � O4 )�8 ��#�� 05/12 ����5�� �� 5�� �:� ��( ��  @}���$ �
�d��4 ���� � K����4 ������ O�E���4 a( b �  O}4 ) �}8  ��#}�� 835/0 �}}���5�}}� �� 5�}}� �:� �}}�( �� @}}���$ �e}} 3f I '#��	� # .  K���}	�8 )41/5  �}��� 5�}� ��  5�}�  �}� �:�( � K����4 )797/0 ����5�� �� 5��  �}� �:�(  ��#}��  #}�^3�����4 �8N���� �� @���$��2 �
�d��4 ���� � �e 3f I @�#8 .#�Q ��D�� O�E O4 �� @���$��2  i}��g�  ��
�39�C�}� :� 7/3 ��) @���$ �
�d��4  (�}���  �}� 41/10 ��)  @}���$  �e} 3f II( ����5�� #��� B�C�� �� 5�� �� �:� l���� .�38      4��5 3- ��L���� � O�@P H�@��D2 H�IJ +, :�;�5�'& ���+."���>& ?�@8� �A��+, ����+� H�IJ  B	���  @Q)���  ��L����  O�@P H�@��D2 (%)  @ )�0B� a 291/0 507/8 688/2 38/61  0�@ )B� b 543/0 547/3 402/1 66/39  0�@ )B� B) 835/0 205/1 089/4 22/54  +�)�M.�2���' 797/0 414/5 759/1 05/46  B�0 B) 7/3 414/10 419/6 09/27  M.��N0�� B) 18/0 12/2 049/1 47/47  0@�:� �/�
�����)�� 16/3 89/70 112/22 62/95  
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�����)�� +, :�;�5�'& ���+."���>& ?�@8� �A��+, ����+�  :�;�5  B�0�@ ) a 
(mg/g fw)  B�0�@ )b   

(mg/g fw)  B�0�@ ) B)  
(mg/g fw)  +�)���M.�2�'  

(mg/g fw)  B�0 B)  
(mg GAE/g fw)  ��M.��N0 B)  

(mg QE/g fw)  :�0@� �/�
�����)�� (%)  
P1  q29/0  s54/0  s83/0  t80/0  i-m41/5  bc55/1  g04/36  
P2  e-j63/2  f61/1  g24/4  ij67/1  a41/10 c-g30/1 h31/28 
P3  l-o80/1  mn12/1  n90/2  m43/1  k-o70/4 k23/0 h30/29 
P4  o49/1  op99/0  p49/2  r10/1  h-m59/5 ab90/1 i36/23 
P5  d-g92/2  h44/1  fg36/4  g94/1  b90/8 a12/2 i98/21 
P6  o50/1  pq92/0  p42/2  op26/1  i-m36/5 jk34/0 j63/16 
P7  e-i73/2  kl22/1  h95/3  ij68/1  i-n16/5 c-i02/1 qr93/6 
P8  o35/1  no04/1  p39/2  opq25/1  c-f30/7 b-e42/1 opq51/8 
P9  g-k40/2  j33/1  ij73/3  mn36/1  mno47/4 c-f36/1 rst95/4 

P10  h-m27/2  jk30/1  jk57/3  h79/1  g-k96/5 h-k65/0 rst95/4 
P11  g-k41/2  jk26/1  ijk66/3  kl56/1  f-j13/6 c-h12/1 kl87/12 
P12  de08/3  e72/1  e14/6  e19/2  cd73/7 c-i00/1 j03/16 
P13  b97/5  c26/2  b23/8  c46/2  cde47/7 b-e43/1 no90/9 
P14  d62/4  d86/1  d49/6  g94/1  mno59/4 e-i93/0 qrs13/6 
P15  d-g91/2  gh51/1  fg43/4  f11/2  cde61/7 d-i97/0 jk85/14 
P16  de01/3  gh48/1  f49/4  ef17/2  e-i39/6 c-h15/1 nop70/9 
P17  b55/5  b41/2  c95/7  b90/2  cde47/7 b-e44/1 lmn02/11 
P18  def98/2  ij35/1  fg33/4  ij69/1  h-m77/5 d-i98/0 pq52/7 
P19  h-l30/2  o01/1  l31/3  op28/1  g-l93/5 d-i95/0 mno29/10 
P20  a51/8  a55/3  a05/12  a41/5  o70/3 k20/0 qr93/6 
P21  i-n20/2  mn11/1  l31/3  q18/1  d-h84/6 ab90/1 lm27/12 
P22  no66/1  hi43/1  m10/3  jk63/1  d-h81/6 d-i95/0 lmn28/11 
P23  o49/1  mno07/1  op55/2  g92/1  no04/4 f-j82/0 st15/4 
P24  k-o88/1  lm15/1  mn03/3  no32/1  cde56/7 c-g28/1 lm47/12 
P25  i-m22/2  j32/1  k54/3  hi74/1  mno50/4 k18/0 t16/3 
P26  mno73/1  jk27/1  o70/2  pq21/1  l-o64/4 bcd50/1 qrs33/6 
P27 pq44/0  r78/0  r22/1  s91/0  c-f10/7 g-j79/0 d57/62 
P28  d-h82/2  fg54/1  fg36/4  hi73/1  a30/10 c-f36/1 f28/51 
P29  p84/0  qr86/0  q70/1  pq24/1  b01/9 c-g22/1 e05/54 
P30  j-n10/2  kl22/1  l1/3  l53/1  bc16/8 h-k64/0 c54/65 
P31  f-j44/2  jk31/1  i76/3  kl59/1  i-m41/5 ijk53/0 b72/67 
P32  c13/4  d89/1  e01/6  d29/2  j-o93/4 jk37/0 a89/70 \��T �8�	� �� O8��� ��;
��K�� �� �� �3�� ��	
'#��� 5#� �3$� \G�d� ������� �� u� 5% 8�K @��J
Q �3�:Q) K9
��(.  
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Q@���$ '��h� �
�#�>4�   '��#}�� �� i}��g� 2��16/3%  ��89/70%  ��l�� �}8 � '�38    @}���$ �}8 c3}8�� N}����  2�}� �$Q �
�d����38 3C����� � 2�]  ��#$)4(.  N���V �6����  �;�}>6��  K�}8  ��)}* ) ��#}$ 5( ��� ��	
 �4 K�8 �d�8 :�  ��)}*  �;�}>6��  �}���2��� )P≤0.05�3$� ( @ �� .�8 �4 2�3U  �;�}>6�� K���	�8  O�E���4 � O4 O�E���4 ��D�� K�8a   �;�}>6�� K����4 �  O}}�E���4 � O}}4 O}}�E K�}}8b #}}  '#��}}	� . � O}}4 O}}�E�}}8 O}}4 #}}�^3
�GE N}}���� K���}}	�8 K��}}��4 ��}}V� N�  �;�>6�� ����
Q @�E�_ �8  �
�#�}>4� #��} ��  K�}�e�� . O4 O�E �8 c38�� O4 #�^3
�GE �8 �;�>6�� K���	�8�38.  m����8 D���� � 3d2� �8 L�� ����( @���$��2 ��
�39�C��2 ��3� ��C�� �� �� '��� ���f #��E�� )O9  2.( �� '��� ��� 5/62% )@���$��2 P14( P9( P26( P20( P23( P25( P12( P15( P21( P24( P8( P13( P17( P16( P19( P11( P22( P10( P7 � P18(( �� '��� 5�� 75/18% )@���$��2 P2( P5( P1( P3( P4 �P6( � �� '��� 53� D�
 75/18% )@���$��2 P28( P29( P31( P32( P27 �P30( @���$ �����f .#��E�� '��� 53� O��  @���$���� �38 �4 K���S�8 ��D�� @�E�_ ��
Q
�#�>4�� �� �8 �3d ��h�d� '��� .�38    4��5 5- @P�O� �L/���' $,�> ��� H�IJ +, :�;�5�'& ���+."���>& ?�@8� �A��+, ����+�    B�0�@ ) a  B�0�@ ) b  B�0�@ ) B)  ��M.�2�+�)  B�0 B)  ��M.��N0 B)  :�0@� �/�
�����)��  B�0�@ ) a 1             B�0�@ ) b *976/0  1           B�0�@ ) B)  *998/0  *981/0  1          +�)���M.�2�'  *905/0  *934/0  *920/0  1        B�0 B)  1/0-  071/0-  093/0-  163/0-  1      ��M.��N0 B)  168/0-  197/0-  177/0-  310/0-  *449/0  1    :�0@� �/�
�����)��  231/0-  195/0-  224/0-  203/0-  322/0  169/0  1  *: ����2��� �� u� ����T� 5%      B"- 2- ��EF2 �-.]&� :�;�5�'& ���+."���>& ?�@8� �A��+, ����+� �� ^�+ Ward �>�@� H�IJ $3����&@�K $�-  28 29 31 32 27 30 2 5 1 3 4 6 14 9 26 20 23 25 12 15 21 24 8 13 17 16 19 11 22 10 7 180500010000150002000025000
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3�
�� �8 �$3� �8 ���*3hd 3�8������  )��D�� O�E���4 a( b � (O4 ��4�#�^3����( O�E (O4 #�^3
�GE O4 � @�E�_ ��
Q
�#�>4��( 5��
� #  O9 ) 3(. �8 '��)��� :� ��D�� �8 �)C���� 2��*� 6 ��l�� ��C�� �� NC�f �� ��l�� #�#$ ��) �)C�� (��*� K���� #
#  �4 K�� �� ���)C �� [3��� 4/77% )23/57% ��8 2���)C ��� � 81/19% ��8 2 ���)C (5�� :� �����l� O4 �� ��$3� .#
�3�
 K�C�� ���)C �;�>6�� ��S�8 �8 �3��� 2O�E���4 a � b( O�E���4 O4 � #�^3�����4 .@ �� ���)C 5�� D�
 �;�>6�� ��S�8 �8 �3��� 2 �3�E O4 � #�^3
�GE O4 ��.@      B"- 3- ��EF2 �� �_�I�&�' � J� �>�@� H�IJ $3����&@�K $�- +, :�;�5�'& < /=� ���+."���>    ���  �� K�� Y��WA ��D�� O�E O4 K�8 7/3 �� 41/10 ����5�� #��� B�C�� �8 5�� �:� �� ��l�� �38. �d�8 Y��WA�� ��J�	�A '��4#
� �4 N�4��2�� ��AB�C3�E 5�#
�2�� '��� @�� ����P ���3
H � ���� 2# � ��# �8 )2007 ,al. et Orhan(( �]��� ([�)��� (�3
 ��� � ��D�� ��3� ���M7 O8�f m���� �� r�d D�
 ��
�3�# o>�C38��� O��E ��#�^3
�A��A �� @�� ����P ���f #�� )1995 Paiva, & Dixon(. ��T�� �3�8 '��� �� ���: @ ���8 D�
 �9� :� 2���3�4�E oJ� ����M���P 2�� ��D�� N�4��2�� B�C3�E ��# �8. Bystrická � ����9�� )2010( ��	
 #
��� �4 ��D�� � [3
 N�4��2�� ���E �� ������ ������ �8 (�
3� [3
 5�#
� � �T��� # � '��� �;�>8 .���� `���
 ���C�� Kang � ����9�� )2015( ��	
 ��� �4 @�C��E ��
Q
�#�>4�� '��h� '��� ��
�39�C�� � �
 :� �3$� N�4��2�� ��A �C3�E � GE2#�^3
� �3$3� �� '��� ��# �8 � [3�� 2�3  pQ N6� [3�� 2���: �� N�4��2�� ������  '��� ���3 . K��e�� ������ ��	
 ���#
 �4 N�4�� �
�� �
�� B�#� #��� )Tungtungmadic acid( �9� :� N�4��2�� ��A �C3�E oJ� �8 @�*�d ��
Q
�#�>4�� 23f �� '��� ��
�39�C�� ��# �8 )2005 ,al. et Chung(. ����C�� �4 {�3� Daffodil � ����9�� )2013( �8 2�� @�E�_ ��
Q
�#�>4�� Yg82�� )�3�>4��E2��( i��g� '��h� O*�T :� ��
�39�C�� )brachiata Salicornia( 5��
� #  ��	
 ��� �4 '��h� �C3
��� 2���� @�E�_ ��
Q
�#�>4�� 2��	�8 @6>
 �8 �GT2�� �6f��7�� ��# �8 � K�� �8O�C� ���g��� ��J8 N�4��2�� ���E '��� {�3� �3
��� ��# �8. �8 �$3� �8 ��
�` 1 234 56 78 91011 12 13141516 171819 2021222324 252627 2829 3031 32 O�E��4 a O�E���4 b O�E���4 O4#�^3�����4O�E O4#�^3
�GE O4 @�E�_ ��
Q �
�#�>4�-5-4-3-2-10123456 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9F2
 (1

9.
81

 %
)

F1 (57.23 %)

Biplot (axes F1 and F2: 77.04 %)
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Q��#�>4��� 27���E�� �� 4���N2�� i��g� ��E ��8 *�d�@ ��
Q
�#�>4�� ���>9 .# �8 �e���K K9�� @�� 4���N2�� ��E ��J
Q vD$ 4���N���� #� �8 �4 *�d�@ ��
Q
�#�>4� �#
��#
 ) ,al. et Javanmardi 2003(. :� �;�>6�� ��)* 2��8 ����8 � ����� �8�� ���� � ������� K�8 ��)* '��)��� ���3 . ������  c�6��� K�8 ��)* ��
�3�# ����8 ���)*  ���4 ':�#
�2��� �J
Q ��3 � ��# �8( ��3�� .�:�� �;�>6�� @6|� K�8 O�E���4 a � b � O�E���4 O4 � ��4�#�^3�� ��	
'#��� c�6��� B��D
 K�� ��W���� �8 o� ��# �8. K��e�� �;�>6�� @6|� K�8 O�E O4 � #�^3
�GE O4 � �
 :� 	��� r��	� K�� N�4���� '�38 � ��� �J
Q vD$ '��3
�d O�E�� ��.#� �8 ����82�� '#  5��
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Abstract      Plant polyphenolic compounds have long been of interest to researchers due to their antioxidant and possibly anti-cancer effects. In this research, in order to study the phytochemical diversity of 32 wild populations of Salicornia iranica Akhani grown around Lake Urmia, some traits including the content of chlorophyll, carotenoids, total phenol, total flavonoids, and antioxidant capacity were measured in the Department of Horticultural Science, Urmia University in 2016. The results revealed a wide range of phytochemical diversity among populations studied. The highest amount of total chlorophyll (12.05 mg/g fw) was observed in "Karkhaneh Maseh" population, while the lowest value (0.84 mg/g fw) was found in "Ghoshchi I" population. The highest (10.41 mg gallic acid/g fw) and lowest (3.7 mg gallic acid/g fw) amount of total phenol were observed in "Ghoshchi II" and "Karkhaneh Maseh" populations, respectively. Also, "Dashkhaneh" and "Aji Chai river" populations had the highest (2.12 mg quercetin/g fw) and lowest (0.18 mg quercetin/g fw) total flavonoids, respectively. The extract antioxidant capacity of different populations varied in the range of 3.16% ("Aji Chai river" population) to 70.89% ("Myghitalou" population). Cluster analysis divided the populations studied into three groups. The highest genetic distance was found between populations "Aji Chai river" and "Myghitalou". Overall, the findings of this experiment showed that the studied 
Salicornia iranica populations had a high diversity, especially from the viewpoint of antioxidant capacity, which can be used in the germplasm management and plant breeding of the species. 
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