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�.(�(%  	A �A ��8� ���8@8F,8� �	. -  ?#�7��� .�> � #,8�$,�A-  D� �V"� �A ��.@e���V"� � � � ?	�?	� �%8<?� �A  J�, Ward +#�#) � (?#�7��� � ���8@8F,8� ?	�UPGMA  	A  �A	�� P��raccardJ +#�#) (.�> ?	� ?(�A +��� ?��A B����.�$� 	� +#	(%. �E�� D,�VF� ?	� Excel 2010-16 initabM  �NTSYSpc 2.02e  E	"�� ?��A ��V"� � �	6$	�����T�� ?	�.(�#�� +#	.�$� ?,	�=     �����    U�	�� ��@	]� #,8� �	.  g�	�,�� ��V"� #�# �	�� �> �	�� ?��A ) �	. -Z�A !8R -Z�A [��  Z�A #�(��  -��8A ,#\	.�,�  ��8A #�7��� � � �� (��8A ��< k��<� ��� ,�#v]$ ,# !	��a�  ( ,# �� M�AM�:>� � 	�  �$	> $,�A #,8� E	O,� #8�� !�(�) B%�#1(.  M��  ��� (�e� M�A \8�� #8��M�:>� � 	�E	O,�  $,�A #,8�  .B$� �	.  M�� �L� D�   U�	��M���	�� �:�	
� 	� #�# �	�� �>E	O,�  �M�:>�?	� Selenite � �	"�D -Tilda �AM���	�� 	A P����	� ?6/7- 2/7 � 5/6 ��� ��� Z�A [�� !�� +��� ,# z	.�� �A��$# ?(�A  ,��O(��F��  	A �:�	
� ,# ?����A Z�A [�� ?�,�# � ��
A (�#8A  !�(�)2(.  �$ M��M�:>�  �NO,  !8R �L� D� ��$# !�� ��$# ,# V�� Z�AM���	�� ?(�A � (��%�# ?	� 	� �AP���� M���	�� 	A 7/38 -9/34  �9/33 ��	$ ���  -�	"�D)Tilda  �Selenite(-  Z�A !8R M�����A.(��%�# �, ��$# M���	�� ?(�A #�(��#�# �	�� ��8A ,# Z�A �> M�:>�- �A �b�bA � �	"�D ?	� 	A P���� M���	��83  �6/75 #(�  !�� +��� ,#��$# ?(�A D� ��n	A ���
A  ,��O�F��(�  ?�,�# �  #�(�� M�����A��8A ,# Z�A  M�A ,#M�:>� � 	�E	O,�  #,8�  $,�A#8A(�  !�(�)2.( E	O,� Selenite -Tilda  �M�:>� ��,8<,	b� �AM���	�� 	A P����?	� ��8A \	.�,� 4/215 - 2/214  �6/193 ��	$ ��� N�	A !�� +��� ,#��$# ?(�A
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  M���	�� 	� D� ��n	A ������# ,��O (��F��.  ,	b`M�:>� u�� z	.�� �A ���� D� +(% ?,�=M�:>�  ��,(�D	� �	�:�`  \	.�,� M����> ?�,�# ��8A�$	> M�A ,# $,�A #,8� ?	� �A � (�#8A��$# N�% +��� ,# z	.��M���	�� ?(�A ,��O 	� .(��F�� ��$#���, �� #�7��� M���	�� ?(�A #�# �	�� �> NO, Selenite (�@8� 	A 45/35 M�  ,	�7� ,#�� ���,- �A � B$� ��%�# Y�
�� ,# �, B.  M�� ��V�� M�����A �	b�� ,#�� +�����$# ! ?(�ABF�� ,��O .M�:>�  MA	7��V�� 69/12 M�  ,	�7� ,# D� �L� M�� D� � #8�� (�@8� �� ���,  ��	$M�:>� � 	�E	O,�  ,��O E�# �6�, ,# � #8A ���A Y�
�� .BF��  #�# �	�� U�	�� �>NO, Selenite  ��V�� M�����A  ��< ���, �,) #�> (�@8�57/9 M� ,	�7� ,# (�A � �	b��  !�� +��� ,#��$#M���	�� ?(�A,��O 	�  �= D� gC � B%�# M�:>� ��< ���, #�7��� 	A MA	7�� 42/3 M�  ,	�7� ,#  ,��O E�# �6�, ,#BF�� ��� k��<� 	A � ��	$ D� ,�# M�:>� � 	�NO, )Tilda ( !8S�� .#8�� (�@8� ?����A ���,     (
)* 2- ��"���  ,-.��-� '��� �/��$ ���� ��,��0� 
 �	1�2�� ����3� ���� �4/�0 �0�5 6��%7 %� 8���9/� �$    M�:>�  (NO,)  ���, �� #�7���  (,	�7� ,# M�)  ���, ��< #�7���  (,	�7� ,# M�)  ��8A \	.�,�  ��	$)(���  #�(��  Z�A  Z�A !8R  ��	$)(��� 
Z�A [��  ��	$)(��� MA	7��  b 692/12  b 427/3  e-c 8/152  bc 6/25  de 5/25  g-e 3/4  �	��,  c 574/8  c 315/2  d-b 8/172  c 2/20  d-b 8/29  d-b 1/6  �	�:�`  g-e 260/5  g-e 420/1  ef 6/139  bc 6/24  e-c 9/27  f-d 0/5  ?,	$  h-f 494/4  h-f 213/1  b 6/181  bc 6/20  f-d 1/25  fg 8/3  �b�bA  cd 970/7  cd 152/2  bc 6/178  a 6/75  g-e 1/22 g-e 3/4  �:7A	`  h 678/2  h 723/0  f 8/118  bc 6/27  h-f 8/18  g 1/3  �$#�,  g-d 054/6  g-d 635/1  ef 4/136  bc 2/25  gh 5/16  g 2/3  B%,  fg 992/4  fg 348/1  ef 4/133  bc 8/20  h-f 6/18  fg 9/3  �	�r�A  gh 825/3  gh 033/1  f 2/122  bc 0/25  h 4/14 g 4/3  ��,8<,	b�  e-c 413/7  e-c 002/2  ab 6/193  bc 2/24  e-b 5/28  f-d 0/5  ��#	A=  g-e 286/5  g-e 427/1  d-b 2/173  b 2/32  e-c 1/28  e-c 6/5  �b%#�D=  f-c 502/6  f-c 756/1  d-b 6/176  b 2/32  de 4/25  fg 7/3  �	"�D  e-c 511/7  e-c 028/2  de 0/151  a 0/83  a 7/38  ab 2/7  Tilda cd 692/7 cd 077/2  a 2/214  bc 4/28  ab 9/34  c-a 5/6  Selenite  a 458/35  a 574/9  a 4/215  bc 0/22  c-a 9/33  a 6/7  M���	�� �8�$ �� ,#��� ��	.� ( ,# U�C !	��a� v]$ ,# >8� �8�D= f	$� �A -(��:� Q���� k�a �� TO�(a ?�,�# �> �	�,�#N� 	A ? .(�,�(�    M�:>� � 	�E	O,�  �L� D� �$	>�<	% ?	� V�� .�>  .(��F�� ,��O $,�A #,8�B�> ,#� B%�#�A �$	> ,	> ��8A�	$= ,8]O � B$�, -(i	���� (O	F) ���, �� ?	� �� .B$� ��8A #8�� �� i	���� ��(A � B$�, ���, 	A ?	��$	> A	�D,� ,# B6{� T�	��8A ?	� �� �> B$ (��8� ��	��A ,# .#��� ,��O +#	.�$� #,8� �$	> a� � ?	� !�(� ,# �R8A�� �	��R� � �<3 ,�� +(% �� .B$� ,# �# �A +��� Y�
�� M��NO,  ��#,��Tilda  �Selenite  ,#  ,	b`M�:>�  	A(6��  -�	��, -MA	7��) ��,(�D	� �	�$� �$ � (?,	$ � �	�:�`M�:>�  	A(6��  ���� �	�$� 	�r � B%, -�$#�,)��8A (�A ��(A) B$�, ���, 	A �	� (% +(�# (i	����  !�(�)3(. ����A ��8A ,# 	�M�:>� ?	� �8A  ,# i8�]�	� B.  M�� ��6@� .(�#8A P���� ���, ?�,�#  �#NO,  ,# � (% +(�	�� V�� ��#,��NO, Tilda  �= �����F
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�� M�� ,#  ,# 	b��M�:>� ��8A �b�bA.(�#8A P���� _	� ?�,�# 	� B%�##	� �:�D��# D� ?,�#�AM�:>� � 	�E	O,�  �	�� Y�
��  �	�{�$� �A #�#M�:>� ) �	"�D �> ?�,�#+,�#  � ���D �:�D��# �@	:7� #8A �	�� (M�:>� �@	$(�` 	� 	A+,�#  �@	:7� ���D �# � (�#8ANO,  ?�,�# V�� ��#,��+,�# D�# � ��� �:�D� .(�#8A �@	$�#  
 (
)* 3- :-�;
  �� ��-0 '���,��0� 
 �	1�2�� ����3� ���� �4/�0  M�:>�   (NO,)  ���,  B$�, ���,  P���� �O	$Z�A�  Q�>,�#  w���@8A  ,# !	$ !��  �:�D��#  (�@	:7�)  �:�D��#  (�@	$�#)  �:�D��#  (�@	$(�`)  _	�  P����  ���,  ,8]O  _	� BF	A  A8`  MA	7��  1  1  0  0  0  0  1  0  0  1  �	��,  1  1  0  1  0  0  1  0  0  1  �	�:�`  1  1  0  1  0  0  1  0  0  1  ?,	$  1  1  0  0  0  0  1  0  0  1  �b�bA  0  1 1  1  0  0  1 1  0  1 �:7A	`  0  1  0  0  0  0  1  0  0  1  �$#�,  1  1  0  1  0  0  1  0  0  1  B%,  1  1  0  0  0  0  1  0  0  1  �	�r�A  1  1 0  0  0  0  1 0  0  1 ��,8<,	b�  0  1  0  0  0  0  1  0  0  1  ��#	A=  0  1  0  0  0  0  1  0  0  1  �b%#�D=  0  1  0  0  0  0  1  0  0  1  �	"�D  0  1  1  1  1  0  0  0  0  1  Tilda 1  0  0  0  0 1 0 0 1 0 Selenite  1  0  0  0  0 1 0 0 1 0  0 = #,�(� 1= #,�#     
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   U�	����V"� �A �e�.@ ?	� � �)PCA ( !�(� ,#4  ���,�.B$� +(% �# �A !�� � � �.@e� P����4/45  �6/26  ( ,# �\8�"� ,# 72  �, 	���s�� T> g�	�,�� D� ( ,# .(�#8�� ���8� �> !�� �.@e� ,#  #	"�� ,# �, Nb$ M�����A B%�# \8��-  �	.  [�� -Z�A �<�` -�@	$�# �(�D  ���, ,8]O��, ��< #�7��� � ?�,�# � ,�#�A P���r  -P���� ���, �	.  � B6{� +h���@	$(�` � �@	$�#  _	� � .(�#8A .�� ,�#�A P���r ?�,�# A8`  �	. Z�A #�(��  �Q�> �# �� -�O	$ � Z�A �#8A ,�#	A �r� ,�#�A P� +h��  .�� �.@e� �	.  M����b� E�#8A �	.  E8$ �.@e� ,# .(�# Z�A !8R - � �@	:7� �:�D��#P���� _	�  Nb� �	.  D� �e �.@_	� B.  � (�#8A P���� ,�#�A P��r +h�� .�� B%�# . ,#�e �.@ E,	b` B$�, ���, -��8A \	.�,� ��(A) �O	$ � (i	���� �	.  M����b� B�> !�� !	$ ,# ?�,  �> (�#8A�A P��r ?�,�# ��8A \	.�,�.#8A .�� +h�� ,�#      (
)*4- ����=� �$ �">?5 �� ����3� ���� '��� 8�"
 �	����$ @"��; 
 A��"��
 )��� �8�"
 �"��� ���� �	,��0� 
 �	1�2�� �4/�0  �	.   !�� �.@e�  E�# �.@e�  E8$ �.@e�  E,	b` �.@e�  Z�A [�� 304/0  202/0-  216/0  002/0  ���, ��< #�7��� 289/0  018/0  108/0-  105/0   ���,P���� 367/0-  079/0-  116/0  050/0-  �@	$�# �:�D��#  367/0  079/0  116/0-  050/0  �@	$(�` �:�D��# 330/0-  181/0  179/0-  057/0-  ,8]O ���, 367/0  079/0  116/0-  050/0  A8` _	� BF	A 367/0-  079/0-  116/0  050/0-  Z�A #�(�� 019/0-  482/0-  127/0-  021/0-  Q�> Z�A � �O	$,�# 020/0-  477/0-  177/0-  086/0  Z�A !8R 269/0  227/0-  276/0  170/0-  �@	:7� �:�D��# 029/0  398/0-  445/0  022/0  P���� _	� 056/0-  252/0-  687/0-  095/0  \	.�,�  289/0  030/0-  226/0-  305/0-  B$�, ���, 094/0  281/0  103/0  679/0  �O	$!�� !	$ ?�, 078/0-  297/0-  001/0-  613/0            �� ��#	
�h+  80/6  99/3  48/1  08/1  g�	�,�� ( ,# 6:� 4/45  6/26  9/9  2/7  ��"� g�	�,�� ( ,# 4/45  0/72  9/81  1/89   ,# ?����A JD,� ?�,�# B$� +(% +(��> t< 	b�= ��D �> ?#�(���e�.@ ?	�(��:� � �.     
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 �	1�2��  �4/�0���� (
� ���=� 
� �4F� �$ �/��$ ����    �A+��� ,8L�� ?(�AM�:>� � 	�E	O,� -�$	>  ��V"� �%8< ?� J�, �AWard  ?�,15  B. ���8@8F,8�) � ?#�7��� ((% E	"�� $,�A #,8�.  E����,(�# J�A 	A  T 	a ,# v]$�A	�� 70 -( ,# E	O,�  �M�:>� 	� ,# ,	b`  T7%) (��F�� ,��O ��	.�� +���2.(  M�� ,#  E����,(�#M�:>�?	� -MA	7��  -B%, -�:7A	` -?,	$ 	�r�� -��,8<,	b� -�	�:�` -�	��, -�$#�, -�A � #	A= #�D=�%8< ,# �b%  -!�� -E�# �%8< ,# �	b�� �A �b�bA �%8< ,# �	"�D  E8$ �# �NO, Tilda  �Selenite  ,#  E,	b` �%8< .(��F�� ?	�  �%8< ��V"� D� J�, �A ?�UPGMA  �A	�� P��r 	A Jaccard  V��?��A +����$	> ?(�A ?	�6� �A Y�
�� ?	� +#�# �n	A YA	]� � (% +#	.�$� .�> ?	� V�� U�	�� M�A �%8< ��V"� �# D� T 	a (�#�� +(�	�� +(% E	"�� ?� T7%) ?	�2  �3.(  �(% �m�� 	AM�:>� � 	�E	O,�  �� �%8<��V"��Q8�A ��R P@	O ,# ?,	�= T���� T�	> ?	�  � E	"�� F#	S��%8< 	� #,8� �	.  M���	�� �L� D� .(�(% �:�	
� N�	A $,�A U�	�� #�# �	��  �>L� D� �	.  � !8R- [��  #�(�� � -Z�A� \	.�,�  ��< #�7������,  M�A�%8<	� ��� ��	.�B%�# #8�� ?,�#  !�(�)5 ,# .( +��� ;�	���%8< ?(�A 	� D� T 	a U�	�� M�A A8< YA	]�  ��V"��%8< �A ��V"� � ?��e�.@ ?	�.(% +(�	�� � �   M�:>��$	> ?	�  ,# #8�8��%8< !��  �	�� �L� D�  +��� ,# �	. E�# ��$#M���	�� ?(�A ,��O 	�(��F�� . M�:>�  (E�# �%8<) �b�bA 	A �:�	
� ,#M�:>� �%8< ?	� !��  ?�,�#��A Z�A #�(����? #8A-  �	.  ��	$ �L� D� @�  	A�%8<  !����� ��	.�,�#?  .#�(� �	��M�:>�  �	"�D -!8R �L� D� E8$ �%8< ,# #8�8�  � [�� ,# Z�A #�(�� ��$# !�� +���M���	�� ?(�A 	�?	� BF��.  	b��M�:>�  M�� � !�� �%8< �# �A	�� ���, ��< #�7��� �L� D� �%8<
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   E�#��$# E�# +��� ,#)M���	�� ?(�A (	� D��	�@  \	.�,� \	.�,� M����> ?�,�#) !�� �%8< (��	� ��8A �A � ���# �	�A +	�8>	C�� Z�A #�(�� Bb� D� � ( ?�,�#) E�# �%8< �A	  (Z�A #�(�� M�����A#8A .E,	b` �%8< (�,	< NO, �#)  D� Z�A #�(�� ?	�{�$� �A) �	.  �	�� �L� !�� +��� ,# ( ��$#M���	�� ?(�A ,��O 	�B%�# . M���%8<  	A �:�	
� ,# �%8< ��	$ 	� !8R ?�,�# [�� � -Z�A� ��8A \	.�,�  ��< #�7��� ���, .#8A ?����A# �� 	F ��@	]� M�� ,  M�A 7�����%8< ��  	A�#- �$  �,	b` �A P����85/5 - 09/7  �26/7  (a�� ?��A �� 	F M�� � #8A �%8<�#  	A�$  �,	b` �A P����81/6  �33/9 (�= B$(A (a��.  �� 	F �%8< M�A ?	��$  �,	b`  V��95/8  #8A (a�� ,# �> ��	��A� \8�� #	"�� ?��A a� � ?	� +#	.�$� #,8� (��8� .#��� ,��O      B#C2-  �">?5 %� B��G 1��H
�)���C�I�  J
� �$ward  
�15 ,��0�  
L2� �� �4F� �$ �4/�0���� '�#"M���N     B#C3- �C�I �">?5 %� B��G 1��H
�)�� J
� �$ �UPGMA  
�15 ����3� ���� ��-0 '��� �4F� �$ �4/�0 L2� 
 ,��0�  
R1 -MA	7�� :R2 -�	��, :R3 -�	�:�` :R4 -?,	$ :R5 -�b�bA :R6 :�:7A	` -R7�, :�$# -R8 :B%, -R9 :�A	�r -R10 :��,8<,	b� -R11 :��#	A= -

R12 :�b%#�D= -R13 :�	"�D -R14 :Tilda -R15 :Selenite     
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Abstract:      In order to evaluate root yield and morphological traits of 15 endemic and imported chicory 
Cichorium intybus L.) accessions and cultivars, an experiment was conducted in a randomized complete block design with five replications in Khoshkedaran Research Station of Mazandaran province, Iran, during 2016-2018 years. In this study, the number of leaves per plant, leaf length and width, plant height, fresh and dry root yield, and some qualitative traits such as root shape and diameter, hairy leaf and stems, bolting time, lignified top root, longevity, and reproductive cycle of chicory accessions were measured. In the first year, the root was not harvested and in the second year, at the end of the rosette stage (rootstock start), the roots were harvested and the relevant measurements were made. Data for each morphological and functional trait were analyzed separately. The results showed that the Selenite cultivar had the highest fresh (35.458 t/ha) and dry (9.574 t/ha) root yield and ranked in the first group of means. The results of principal component analysis (PCA) based on yield and morphological traits showed that the first two components accounted for 72% of the total variation. Based on the results of cluster analysis (Ward method),   the genotypes were classified into four groups. The highest genetic distance was obtained between cluster two (Behshahr accession) and cluster four (foreign cultivars). The results of cluster analysis and PCA were in agreement with each other. According to the results, It was concluded that Tonekabon accession from the first cluster can be cross with the high-yielding cultivar Selenite to breeding improve new varieties of endemic chicory. 
 
Keywords: Accession, Cluster analysis, Root yield, Chicory (Cichorium intybus L.). 

 


