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@�A���1 E��( B�C�� 
��1)�=1(  �FG �����  48 �$�� 	 20 ���X� 
X�   34 �$�� 	 50 ���X� 
G�   1820  3/11  7/317  �FG ��F;H� 
51 �$�� 	 39 ���X� 
X�   32 �$�� 	 38 ���X� 
G�   1570 4/16  127  ��D��I ��F;H� 
50 �$�� 	 30 ���X� 
X�   32 �$�� 	 40 ���X� 
G�   2932  8/9  3/324  "J��1 (K���) 
44 �$�� 	 41 ���X� 
X�   34 �$�� 	 5 ���X� 
G�   1700  13/9  341/7  ��(6����(� ��G�� 
51 �$�� 	 45 ���X� 
X�   33 �$�� 	 50 ���X� 
G�   948  7/19  120 B���0( 
57  �$�� 	 27 X���� 
X�   33 �$�� 	 53 X���� 
G�   880  7/20  3/97  �����L/� 
50 �$�� 	 35 ���X� 
X�   33 �$�� 	 56 ���X� 
G�   1600  9/15  1/266  @��9 
50 �$�� 	 5 ���X� 
X�   33 �$�� 	 28 ���X� 
G�   1835  4/12  5/310    *��+ 2- -�./01 
�����G � 
M�J�& K�9 �� 341 ��+�" �1�6�: �� N�O 30 -0 
=����=1  7���� 
M��=MQ�  )1-ds.m(  pH  �;�& ����=R    ���1 
Q6 �!��=�� 3� @G 7��� S� 7&�( K�9 

ppm   (%)  7/2 5/7 12 320    2/0 034/0 25 35 40 Silty clay loam   ��U�� }����	 '���� N E�2 A�� ��U�H� 9.4 SAS   A����  #����	 �� ��?* ���
��� �#  �S� [�� (
���4; ��� ��> ��:��J� N '�)��� 4� �?�4; #�`  ������B�  J�F��� ��  ̂ ��� ���8� 5% A��� # .  B���N  '	��� B#��N  3����$ �� 4� L	� ��U�� � ?KB� 	 A����UH� SPSS '�)��� .#   }�����	 B�� 
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�.# N     �����  b��� ��U�� }����	 ��� ��� �2 �S�  _��R�  B���N; B	� ��#�� �X� 
��H(  ��#���  ����� ��  (J�$�?�K �4	  �������U� 	 P)��� ?N�� ��
���� �?N ) �	#�$ 3.(  �����  B���N;  
����F� W7� c��UH� 1/16 B#*�� ��#�� �X� 
��H( 10  B#�*�� ��#���� ������ �� (J�$�?��K 5/11 B#��*�� �4	 ��������U� 	  7/2 B#*��  P�)���  ���?N ��  ��>���  �N  f����   _���  #�    )�	#$ 4.( 3���$B� ��?� ��G�� U�� 4�  ��O�  ��#���  �X�� 
��H( �?Y (J�$�?K �4	 ��U�� ���� 	 P)��� ?N��  �	�)� 
���B���  _� N #��� ��  �	#�$) 3(.  3����$ B��  ����` �D)*� 	 BU2�� J���eN ��#�� �X� (
��H �?Y J�$�?K 	 P)��� ��?N ��  #��� ��  �	#�$)4.(  J���p��  3����$  BU�2�� B���� J���eN ��#�� ���� �� J�$�?K �?N �	#$) 4.( 3���$ ��	���a� B���� J����2 ��#�� �X� 
��H(  �?�Y  J�$�?�K 	 ��#�� ���� �� J�$�?K 	 3���$ J��K B���� J����2  P�)��� ��?N 	 �4	 ������U� �?N �	#$) 4.(  �S� [N��� 3���$ 	 _�R� B��N; �N B	� ��#�� J�$�?K 
������ �?N �	#$) 3.( b��� ��� ��� �N�?Y 
�2 A��� B��N; 
���F� ��#�� J�$�?K �� ��?N �� c��UH� .��� �� J�� c��UH� �� 3���$B� d��a� �>F� .�?7� �� 
K�N 3���$� #��� (��#�� (���` �N;#�4?N� (� 2 BU2�� 	 ��	��N ��#�� J�$�?K ����N c��UH� 3H� �� �� 3���$B� �:��( ��#�� J�$�?K ��#�` 3��  ��ST�B��N; 
���F� ���X 3H�:� �	#$) 5.(   �S� [N��� 3���$ 	 _�R� B��N; �N �4	 �� ��?N �� ^�� ���8� 1% 
������ �?N �	#$) 3.( �NB�?Y  �2I�C 3���$B� d��a� �N A��� B��N; 
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�	)�� �� .3�� �� �� D�; B�.#  ���2K ���� ��F��� c��UH� W7� 
���F� B��N; P?���  J��p�� �S� [N��� 3���$ 	 _�R� B��N; �N �K  3 ���N ���2K 
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���F� 3���$B� ��	��N 	 ��	���a� �NW���� B���� J�����N 	 J����2 �K  3 ���N #��?N �	#$) 5.( B��N; 
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���M%  ����%  @�A���1 -�;H  ���8% BW�� 
O�& 
*�X @�+��9  
��1)(�=1  ���8% B��� �� @�+��9  ��� B�����J�  ([�D)  '�;%�� B%�( 
=���)(�=1  ��!� "���(6           ��� b 28  a 77/3  b 45/49  b 52/0  b 20/89  "���(6 
���M% a 5/32  a 97/3 a 40/54  a 58/0  a 60/91  7�8�+        ����� c 63/27  ab 06/4  c 23/49  b 55/0  ab 08/92  ��F;H� c 90/26  b 81/3  b 70/52  c 50/0  a 53/94  ��D��I a 67/37  a 17/4  b 15/52  b 54/0  a 93/96  "J��1 a 60/35  a 26/4  a 82/57  c 52/0  a 63/94  ��(6����(� ��G�� c 0/28  b 55/3  a 67/59  a 61/0  b 0/90  B���0( b 43/32  b 87/3  d 88/45  b 56/0  c 07/86  �����L/� c 67/25  b 42/3  d 27/43  a62/0  c 22/85  @��9  bc 43/29  a 77/3  cd 67/46  c 49/0  c 77/83  J�:���B� �� �?�� �2 B���� [X�#8 E� t�8 Z���� #��>� 4� �O� B��; 	 m���N �?�4; JF��� #XH t6�K� 
���B��� #��>� )P≤0.05(.    
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(6  7�8�+  ���  ����� hi 67/165  fgh 5/1733  f 46/1165  d 2/259  bc 24/22  ���  ��F;H� fgh 80/230  fgh 5/1796  b 67/2011  c 1/327  ef26/16  ���  ��D��I efg 67/243  efg 5/1886  ab 86/2191  c 0/345  f74/15  ���  "J��1 f-i 60/221  f-i 0/1640  d 50/1525  cd 6/301  cd 77/19  ���  ��(6����(� ��G�� I 47/155  I 5/1293  g 27/1122  e 6/216  d 30/19  ���  B���0( ghi 0/184  hi 5/1393  f 90/1215  e 3/203  ef 72/16  ���  �����L/� f-i 67/216  ghi 5/1476  f 60/1242  d 3/243  cd 58/19  ���  @��9 cde 0/302  c-f 0/2040  d 18/1515  bc 1/359  b 70/23  "���(6  ����� bcd 67/316  bcd 5/2363  b 47/2010  a 8/460  bc 92/22  "���(6  ��F;H� cde 40/306  b-e 5/2286  bc 40/1968  b 5/392  cd 94/19  "���(6  ��D��I a 33/438  ab 5/2593  ab 35/2287  a 1/499  c 82/21  "���(6  "J��1 ab 0/377  a 5/2816  a 04/2379  a 8/485  cd 42/20  "���(6  ��(6����(� ��G�� ab 67/382  abc 5/2456  b 68/2071  b 5/407  cd 67/19  "���(6  B���0( bc 0/342  fg 0/1830  d 92/1561  ab 0/425  a 21/27  "���(6  �����L/� def 33/264  ghi 5/1543  e 47/1462  d 3/253  e 32/17  "���(6  @��9  bcd 33/329  def 0/2000  d 89/1636  c 3/368  bc 50/22  J�:���B� �� �?�� �2 B���� [X�#8 E� t�8 Z���� #��>� 4� �O� B��; 	 m���N �?�4; JF��� #XH t6�K� 
���B��� #��>� )P≤0.05(.    B�JL% BG�9"�  '	��B#�N 3���$� m���N ��*H (
F���R  
��X	 �� E� ����N 
86*� �S�� 3�� �2 �N�?Y  ���U��  J�#��` 3)* ��?� 
���N ���X .#���� �N J���  3�D$  ��N �?�O�� J���� B?:G� P?�� (
F���R '	��B#�N 3���$ �� 	  J����� ��*H 
F���R J�N (D�; ��U�� � ?KB� A��� # . N �$?� �N A���	�#�� ��U�� � ?KB�  ��N L	� Ward 	  m����N sN�� [*�?H 
�#��X� 	 N ��  ��O�  J�H���  f�K  L��N �� ��*H 2/5( n��?�RB� ���2K �N 4 '	�� �� f���  _�� _�>��  #�#�   � )[F 1.(  3����$ B��  (��#���  (�D)�*� ��	��N 	 J��K �� '	�� �	� ���X  .#���H��  '	��� A	�  ��N 3�����$ ��	�����a� h��\�K� .3��H� �� '	���� A?��� 3���$B� BU2�� 	  �N;#��4?N�  �� 2  ����X  #���H�� 	 '	�� A�D` �N 3���$ ���` �D)*�  h�\�K�  .3�H� 3���$B� ��#�� N (�D)*� ��	��N N J��K 	  3����$ BU2�� N �N;#�4?N�  �� 2 4�  y��G  ���*H  BR�F��G 	 
F���R ��7 J���    _�� ��N 37>� .#���?N  3����$  ��#��� J�����N ��*H ��  �N  3����$  ����`  �D)�*�  3� ��( J���N�N J�� 	� 3���$ �	)��J��� 3���$ 37>� �N ��� 3���$� 
��� #���� [F ) 1.( Pasalari )2012( U�� �� 
���N �?K �N B	� 12 3���$  ����2K  }�C 4�  A���� ��U�� � ?KB� 3���$� �� �N b�C '	�� _�>�� .��2  
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8��Y ����NB� 
86*� wH?� ��?� 
� ���X '�)���) ����Farshadfar, 1999z Abdamishani & Yazdi Samadi, 2007���?� b��� .( B��MC
�?�� �)* ��?� 
���N �� �	#$ 6 '��	; '#  .3�� J�����N ���?�B��MC 
�?�� i?N�� �N �)* ��F��� ���� 	 �4	 �� ��?N )96%( .�?N J����2 ���?�B��MC �N �)* �?Y (J�$�?K ��#�� ���� �� J�$�?K 	 �K  3 ���N h\�K� .3 �� 
���  �F��������{� 
���� _D� B����N �� �� �����{� 
Q��?�H J�� �)* �� �� .3��    ���   B�U$� 	 ��F��� c��UH� ��N 
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��H B�4	 	 J�$�?K �� ���� ��#�� (J�$�?K N �2 '�?N ���� � 
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:�>.  (BU���?�H ��?� 3 7�� 	 ����� 
���?� �NJ�$�?K 4� '��	���� �N � �� _D� [��?� 4� 
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F�R?G?�N3���$ 
K�N �� 
���F� B��N; B����� �� 3 ���N � ��� 3��NX 4� 
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���F� B��N; ��U�� �N ��?N P)��� c��UH�7/2%  �2 # � [�G� J�� �N 3�� JF�� P)��� _2 c��UH� J�� .# ��8�� �� 
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Abstract     To study the phenotypic and genotypic variation of Iranian flixweld (Descurainia sophia L.) populations and the effect of complementary irrigation on their yield and yield components, an experiment was conducted as a split-plot in a randomized complete block design with three replications in the research farm of Islamic Azad University, Naragh Branch, during 2017-2018 growing season. Irrigation at two levels of rainfed cultivation and cultivation with one complementary irrigation was considered as the main plot and flixweld populations at eight levels of Hamedan, Esfahan, Chadegan in Esfahan, Markazi, Abuzeid Abad in Kashan, Bashrouye, Nakhjiravan, and Khomein as sub-plots. The results showed that grain yield, biological yield, the number of siliqua, the number of grains per silique, 1000-grain weight, and the number of sub-stems increased by complementary irrigation. There was a high variation among flixweld populations in terms of different traits. The highest grain yield under complementary irrigation and rainfed conditions was observed in Chadegan and Khomein populations with 499.1 and 359.1 kg ha-1, respectively. Cluster analysis divided flixweld populations into four groups under rainfed conditions. Populations Hamedan, Esfahan, Boshrouyeh, and Khomein were placed in the first group, Nakhjiravan in the second group, Markazi and Abuzeid Abad in the third group, and Chadegan in the fourth one. The highest broad-sense heritability (68.4%) was obtained for grain yield and number of siliqua traits.  
Keywords: Flixweld (Descurainia sophia L.), dry land farming, cluster analysis, heritability.  


