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Table 1. Number, minimum, maximum, mean and coefficient of variation of some qualitative characteristics evaluated genotypes of Mulberry 

��p�G 
Origin 

 

�

��

)
 M

��
 #

�9
 

(�

�

 

Le
af

 le
ng

th
 

(c
m

) 

M
��

 �
��j

-
 

�

��

)
 

(�

�

 

Le
af

 w
id

th
 

(c
m

) � F
  

#
�9

M
�

 
�


��
)

 
(�


�
 

P
en

du
cl

e 
le

ng
th

 
(c

m
) 

A
/ 

#
�9

 
�


��
)

 .
�\

7
 

(�

�

 

In
flo

re
sc

en
ce

 le
ng

th
 

(c
m

) 

�

��

)
 A

/ 
�J

L
 

(�

�

 F
lo

w
er

 d
ia

m
et

er
 

(c
m

) ��
��

 #
�9

 
�


��
)

 
(�


�
 

F
ru

it 
le

ng
th

 
cm

 

(&
�

� 
) B

	�
��

 

B
rix

 (
%

)  �
�+

 
(F

�/
) �

��
� �

�
 F

re
sh

 fr
ui

t w
ei

gh
t 

(g
r)

 

(F
�/

) �
��

� k
G�

 �
�+

  D
ry

 fr
ui

t w
ei

gh
t (

gr
) 

�

��

)
 �

� �
��

�;
 #

�9
 

(�

�

 

M
al

e 
ca

tk
in

s 
le

ng
th

 
(c

m
) 

(	/ Karaj 13.10 9.16 3.7 2.55 1.70 1.73 13.71 1.54 0.32 2.76 

;����" Varamin 11.70 7.3 4.2 2.11 1.72 1.97 13.02 1.26 0.41 3.23 

K����!�� Mazandaran 10.67 8.4 4.16 2.22 2.23 1.89 13.11 1.62 0.33 1.66 

^��� Arak 9.23 7.56 2.64 2 2.23 1.80 13.24 1.26 0.41 1.70 

K���!70 Khuzestan 10.11 4.55 3.06 2.55 1.74 1.99 12.84 3.78 0.49 1.55 

�4	' K����4�k8 Western Azerbaijan 16.01 7.87 2.78 1.66 0.72 1.78 12.46 2.04 0.55 1.60 

K���2� Esfahan 15.23 7.3 4.34 3 0.71 1.79 10.38 4.24 0.68 1.81 

K���� Hamedan 14.15 7.85 3.57 2.88 1.25 1.91 8.45 3.94 0.85 1.90 

�47+: K���	0 Southern Khorasan 15.39 6.89 3.15 2.33 0.87 1.89 9.03 3.82 0.96 1.90 

U����	/ Kermanshah 15.42 8.05 3.68 3 1.53 2.07 7.73 4.02 0.48 1.63 

"	��\# Shahrud 15.18 11.48 3.27 3 1.41 2.55 1.27 4.34 0.46 2.36 

��)�	�74 " B�7��b�/ Kohgiluyeh and Boyer-Ahmad 16.07 13.68 4.27 3 1.26 1.89 1.26 4.40 0.69 3.38 

�W	\ K����4�k8 East Azerbaijan 14.93 8.79 2.52 2 1.26 2.01 1.28 1.77 0.74 2.72 

mW��) Minimum 14 8.7 3 3 1.70 1.35 13.5 1.44 11 2.44 

	�/��) Maximum 17 15.4 6.5 3 2 10/3  17 2.23 15 1 

;�b���� Average 13.10 9.16 3.70 2.55 1.70 1.73 13.71 1.54 0.32 0.43 

D�	��f� d�	% Coefficient of variation 21.07 29.51 45.62 28.42 17.42 56.36 11.93 24.27 40 0.71 
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Table 2. Number, minimum, maximum, mean and coefficient of variation of some quauantative characteristics evaluated genotypes of Mulberry 
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(	/ Karaj 2.11 2.01 3.33 11.22 5.66 4.11 33.88 2.66 2.44 2.11 2.55 

;����" Varamin 2.11 2.66 3.22 13.27 5.44 4.11 37.22 2.44 2 2.22 3 

K����!�� Mazandaran 2.44 2.11 5.88 18.33 7 4.33 37.77 2.55 2 3 1.66 

^��� Arak 2.11 2 5.44 14.55 4.77 4.33 33.88 2.33 2 2 1.44 

K���!70 Khuzestan 2.22 2.33 6.33 12.44 4.11 5 30.22 2.11 2 2.55 1.77 

�4	' K����4�k8 Western Azerbaijan 1.88 2 5.66 14.22 3.44 7 58.33 2.22 2.77 1.33 2.44 

K���2� Esfahan 2.55 1.88 3.44 11.55 2.33 7 62.77 2.44 2.44 1.44 2.11 

K���� Hamedan 2.55 2.44 5.66 13.83 3.66 7 58.88 2.44 2.66 1.55 2.44 

�47+: K���	0 Southern Khorasan 2.33 2.11 6.33 11.28 4.55 7 66.11 2.11 2.33 1.22 1.77 

U����	/ Kermanshah 2 2.33 6.11 13.86 1.55 44.6 55 1.88 2.33 1.77 2.11 

#"	��\ Shahrud 2.77 2.88 3 13.88 2 2 30.55 2 1.88 3 3 

��)�	�74 " B�7��b�/ Kohgiluyeh and Boyer-Ahmad 1.88 2.55 2.33 15.44 2.66 2 33.44 2 2.33 3.44 3 

�W	\ K����4�k8 East Azerbaijan 2.22 1.88 2 16.66 5 2 41.66 2.44 1.55 4 3 

mW��) Minimum 2 2 3 11 7 3 30 3 3 5 3 

	�/��) Maximum 3 3 5 15 9 7 50 3 3 3 3 

;�b���� Average 2.11 2.11 3.44 11.22 5.66 4.11 33.88 2.66 2.44 2.11 2.55 

D�	��f� d�	% Coefficient of variation 37.02 37.02 86.01 14.62 35.29 35.34 24.21 18.75 29.71 37.02 28.42 
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!� U����	/ c��7�J  �4 I0 K!" 	9�86/0 !� �1	Z 

 �4 U7�� A7i 	9�12/2 ����� U"	Z �# 	��   " #7V4 	�	4 -��

c��7�J  d
�+� -��!�  U!�V� 	9�   -�7V0    BV%	$ ��!�V4 BV4

�� #7\    BV/ #	V/ U��V\� BV�[� ;�� B4 K�7�4 u�273
� .   �V4

B���� B4 B:7�     cV��7�J �VW&� }V�E�� -�V�    K�V��	0 -�V�

  �# a7V+� #���� B4 	�+� u����)� #"	��\ c��7�J �4 �47+:

B4 ��4 U7�� A7i " ��4 p[�	4 `�� B4 F+�.Z M�:   �7Vi

    BV4 .�V\ �V��70 K�V�.��     BV4 IV� dV��	� ;�V��  	VZ#�=� 

��   �V��� " ^��� BV��> " U����	/ B��> !� U#����� �4 ���7� 1

K8 ;�4 �W&�  U7V�� `�� B4 F+�.Z M�: �# a7+� B4 ��   �V�

      A7Vi ��V4 IV0 K!" ���V4 p[�	V4 -���# K��.�� B/

�# " U#74 U7��    �V� �+V,>��!�4 MV����     ��V�> MV�# ��+V\�4

.�+/ *� ;�+e   cV��7�J ;�V4 �# U7�� m[\    �#"	��V\ -�V�

u���,� �W	\ K����4�k8 " ��)�	�74 " B�7��b�/  " U��/

4 -7��4��#7 c��7�J "  K���!70 " K����!�� �^��� -��

 .�V�#74 U��/     D"�V�� !� �V[� M�V2 ;V��    " !��V4 -�V�

c��7�J �
�    �V\�� l	V4 -J767��7� D��2 a7+� ��

    ;�b��V�� BV��:!� U�bV�"� " ����W� ]��	\ �# D"��� !�

  K�.VV�� " IVV0 mVV3� A7VVi �B���6�VV� -�VV�# " MVV47i�

     !� �V\�� 	Vb�# ���V,W ^�V0 -.�
�2�)   a7V+� #7V:"

M���: ;�4 �[���J �� �� �\�4. 

����!� � � �H
%>2� P���Q �� 

U!��VV�� D��VV2 ;�VV4 �b�VV,��� d��	VV%  U�VV\ -	VV�Z

K��     !� �V0	4 ;�V4 �V�+� �� M��� �b�,��� #7:" U�+�#
K8  #74 �� A"�:)3.(   �V�+� �b�,��� B/ #�# K�� ~����

�+�� "   MV\�#	4 U�"# A7i �����Z U�"# A7i ;�4 -��#

 "   #��# #7VV:" U�VV�Z -�VV\� D#�VV$   D�VV�6�Y� �VV4 BVV/ 

)Jaliliy Marandi, 2007( #��# ;�VV��. *VV�  ;�VV+e
�+�� �b�,���   mVZ A7Vi " ��#��4 *9� ;�4 -��#   �# �V�

mVVZ  mVVZ */�	VV� �;VV�k8 �VV� mVVZ �#  �#��# #7VV:" ;VV�k8

B4 -�7i B�7�� B/ mZ �4 -��  l�.V4 ;�k8     */�	V� �V4 " 	V�
   �#��V4 -�	V4 -	�V�4 m���� 	���4  .�+�V\�# *9+V� �   A7Vi

�Z U�"#  #	V[��$ K�.�� " U7�� M\�#	4 U�"# A7i ����

�+�� BY4�� 	b��[� �4 c��7�J .�+�\�# M��� ��#   BV/ ����
  ���7VVi U7VV�� MVV\�#	4 " ���VV�Z U�"#   ��+�VV\�# -	VV�

  U#�V� " p[�	4 ;�4 .��#74 ��#�70	4 .�� -	���4 #	[��$
  �V+�� BVY4�� I0      !� mVZ 	VYW .�V\ U���V� ��#  a7V+�

;���>   �V+�� MV��� �b�,��� .��#74 ��#�70	4 -	�  �# ��#

 XY�1 �2�#  l	4 A7i �# l	4 -�+�> ;�449/0 +=r �
�VV+�� " MVV��� �b�VV,��� .�VV�#	Z #�"8	VV4  XYVV� �# ��#

 A���)�5 �2�#      l	V4 B�V\�) �V4 U7V�� K���� K��! ;�4

66/0+=rK�� �    cV��7�J BV/ #7V4 d�Y� ;�� U�+�#   ���V�
B�\�) -���# B/    5�#"! ��+�V,� U�V�/"	e l	V4   !� 	V�

�� ;�	���  " ��/ M�2 I� w����� #�7� ;�� B/ �+\�4

KJ �4 B/ ���/ M�2 I� �4 �� *�� �$��!    #"�V�� -�V�
�� A	�+/ �� K�� �� #7\  �V+�� M��� �b�,��� .��#  ��#

  l	VV4 A7VVi " MVV\�#	4 D�VV� A7VVi ;�VV454/0+=r  .VV��

 .�\ B9)&�*� ;�+e ��+�� M��� �b�,���  ��## XY� �
1 �2�#     U7V�� K��V�� K�V�! �# M\�#	4 D�� A7i ;�4

82/0=+r K�� B/ M\�# #7:"     MV�� dV�Y� ;V�� U�+�#

c��7�J B/ 5�#"! -��    D�V� A7Vi �	V�     MV\�#	4 K�V�!

   -J7V67��7� D��V2 a7+� !� ���,W " ����# -	��4 U7��
���,W " �Y��� ]��	\ �# D"��� !� �\��   #7V:" 	b�#

4 �[���J a7+�  �V� MV���: ;�  �V+��#  U#�# ��	VW  �V�  #7V\. 

�+�� M��� �b�,���  ��#5 �2�#    �# -�V\� D#�V$ ;�4

  ���VV�Z *VV9�72/0+=r�   �VV+�� MVV��� �b�VV,���  ��#1 

�2�# mZ m[\ ;�4  U7�� K���� K��!�4 ;�k871/0+=r �

�+�� M��� �b�,���  ��#5 �2�# mZ m[\ ;�4   �V4 ;�k8
 M\�#	4 D�� A7i60/0+=r��� �b�,��� � �V+�� M ��# 

5 �2�# l	4 -�+�> �4 mZ 	YW ;�4 64/0=+r �b�,��� �

�+�� M��� ��# 5  �V2�#        l	V4 B�V\�) �V4 mVZ 	VYW ;�V4
65/0=+r  �V+�� MV��� �b�,��� � ��# 5  �V2�#    	VYW ;�V4

 ����Z K��!�4 mZ52/0=+r�+�� M��� �b�,��� � ��# 5 

�VV2�#   mVVZ m[VV\ �VV4 mVVZ 	VVYW ;�VV4  ;VV�k869/0=+r �
�+�� M��� �b�,���  ��#1 �2�#  -�+�> �4 U7�� A7i ;�4

 l	468/0=+r �V+�� M��� �b�,��� � ��# 1  �V2�#   ;�V4

l	4 ^7� B�"�! �4 U7�� 	YW70/0=+r   MV��� �b�V,��� �

�VV+�� ��# 5  �VV2�#    l	VV4 -�VV+�> �VV4 U7VV�� m[VV\ ;�VV4
64/0=+r�+�� M��� �b�,��� � ��# 5  �V2�#    m[V\ ;�V4

     l	V4 ^7V� BV�"�! �V4 U7V�� 49/0=+r �� �b�V,��� �  MV�  
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�+�� ��# 5 �2�# �4 p[�	4 ;�4    ���V�Z *V9�50/0=+r �

 �V+�� M��� �b�,��� ��# 5  �V2�#     K�V�!�4 p[�	V4 ;�V4

U7�� K���� 54/0=+r�+�� M��� �b�,��� � ��# 5 �2�# 

     U7V�� m[V\ �V4 p[�	V4 ;�428/0=+r   MV��� �b�V,��� �

�VV+�� ��# 5 �VV2�# ;�VV4   K!"	VV�   l	VV4 B�VV\�) �VV4 U7VV��

78/0=+r� �b�,��� ��+�� M�� ��# 5 �2�# K!" ;�4   	�

  �V4 U7V��     U7V�� K��V�� K�V�!81/0=+r  MVV��� �b�V,��� �

�+�� ��# 5 �2�# K!" ;�4    MV\�#	4 D�� A7i �4 U7�� 	�

68/0=+r�+�� M��� �b�,��� � ��# 1 �2�# K!" ;�4   	�

 mVVZ m[VV\ �VV4 U7VV��  ;VV�k848/0=+r MVV��� �b�VV,��� �

�+�� ��# 5 �2�# �4 U7�� I0 K!" ;�4 mZ m[\  ;�k8

70/0=+r�+�� M��� �b�,��� � ��# 1  �V2�#    A7Vi ;�V4

 l	VV4 -�VV+�> �VV4 	VV� K7��VV\60/0=+r MVV��� �b�VV,��� �

�VV+�� ��# 5 �VV2�#  D�VV� A7VVi �VV4 	VV� K7��VV\ A7VVi ;�VV4

 MVV\�#	470/0=+r�VV+�� MVV��� �b�VV,��� �  MVV�&$ ��#

�b�,��� M��� K�� ���  M�2 I� 	�#�E� F��.�� U�+�#

  F��.V�� �V4 K��.��    BV4 U#7V4 -	Vb�#  D��V�$     ;V�� 	Vb�#

*� D�	��f� .�+�,� M�: B�7Z ;�4 �#  " mW��) D7� -��

 BVV4 U7VV�� K!" 	�/��VV)  dVV��	�44/1  " 1	VVZ22/2  1	VVZ

     #7V:" M�V2 "# ;�V4 �V���� �b�,��� 	Z� .�\ #�"8	4

 B�\�#)�� U��Z -�	4 �)&2� B���	4 ��\�4M  ;�� M�� 	�

B���� S��.Z �4 ���Amini  ���[�� ") K2000(   MVE4�Y�

�� �����.   " �VY��� D�	V��f� s8 "   IV� ���7V�   mV��$

�� D7� U��Z D��2 	��9� �# ��@Z	�t��  ~���� �4 B/ �\�4

)Jones, 2005(  �V� }�Y+�  �V\�4 . *V�  ;�V+e   �b�V,���

�� #���� �� K�[�� ;�� D��2 ;�4 -��4   }V�	i !� �V� �+/ 

U!����   1"# M�V2 M��%" B4 I� 	� -	�Z  *�7V\ U�VZ8 

 ~���� �4 B/)Adolkar et al.,2007( #��# ;���.  

4!�l� 4� 4�CD� �5�� ���  
B�6?� B4 #7:7� a7+� B�.�� �#  U#����� �4 ���2� -��

�b�,��� p�	��� !�  !� F�4 A"� B�6?� B� ���60  �2�#

     BV�:7� �� #7V:7� a7V+� !� �V��� !� F�4 A"� B�6?� "# "

 ��#7�� A"�:)4(.   BV�6?� d��	V% 5��� 	4    ��V2� -�V�

      �V\ *�V�	� -�V�4"# F+/�	V> ��#7V�� �c��7�J 	� -�	4

 m[\)1.(      M67�V� MV�$ BV4 -�V�4"# ��#7�� !� U#�����

c��7�J B�2�� ^�# �� K8 !� U#����� �4 ��    ;V�� �# .�V\�4

 cVV��7�J ���#7VV��     �K���VV2� �K��VV�� �U�VV���	/ -�VV�
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     	�#�VE� " A"� BV�6?� MV��� 	�#�VE� -���# ;����" " (	/
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 K�V�  cV��7�J 	�VV�4 M���VV\ U�VV+�#  �VV4 A"� U"	VVZ �# �VV�

 .#74 	b��[�*�  ;�V+e  cV��7�J     �# .V�� 1"# U"	VZ �# �V�
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 A"�32/0 1"# BVVVVV�6?� �55/0   17VVVVV� BVVVVV�6?� "65/0 
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 cVV��7�J BVV/ #�#    " K���VV2� � K��VV�� �U�VV���	/ -�VV�
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      cV��7�J ;V�� BV/ MV�� ;V�� 	b��V�4 B/  �V�    	��V� !� ��V:
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 " ^��� �(	/ �;����") ��+� M�,W �# K����!��4-!� ( 

	�2 B�2�� �# A"� m��$ 	9�   �V�1-    !� �V6" MV\�# ��	VW 

 B�2�� �# 1"# m��$ 	9�3 �� +4!� " +   �# 17V� m��$ 	9�

	�2 B�2��  ��1  ;V�� B/ M�� ;�� 	b���4 B/ M\�# ��	W +

!� cVV��7�J  m�[VV� D��VV2 	VV9�   o��VV% mVV��$ U�VV+�#

�VV� �VV\�4. cVV��7�J �VV�� �U�VV���	/ -�VV� " K���VV2� �K�

!� �47+: K���	0     mV��$ �# MV�� BV��	Z��	W D��2 	9�

!� " -7W �I� m�[� D��2 	9�  u���,� �1"# m��$ U�+�#

!� " -7W m�[� D��2 	9�     �17V� mV��$ �# 	t?V� U�+�#
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Table 3. Simple correlation among some characteristics of Mulberry 

��!� 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

1 1                       
2 0.49ns 1                      
3 0.09ns 0.02ns 1                     
4 0.10ns 0.15ns -0.03ns 1                    
5 0.06ns 0.22ns 0.06ns -0.33ns 1                   
6 -0.36ns 0.70** -0.22ns -0.10ns -0.15ns 1                  
7 -0.14ns 0.41ns -0.10ns 0.07ns 0.02ns 0.001ns 1                 
8 -0.62* -0.14ns 0.13ns 0.14ns -0.31ns -0.13ns 0.28ns 1                
9 0.10ns -0.72** 0.04ns 0.02ns -0.36ns 0.66* -0.46ns -0.15ns 1               
10 0.54ns -0.28ns 0.13ns 0.22ns -0.39ns 0.29ns -0.30ns -0.29ns 0.82** 1              
11 -0.38ns -0.12ns 0.23ns 0.27ns -0.43ns -0.11ns 0.07ns 0.72** 0.02ns -0.05ns 1             
12 0.39ns -0.28ns -0.01ns -0.28ns -0.10ns 0.32ns -0.42ns -0.30ns 0.71* 0.60ns -0.01ns 1            
13 0.33ns 0.13ns 0.31ns -0.38ns 0.46ns -0.14ns -0.27ns -0.63* -0.01ns 0.03ns -0.36ns 0.17ns 1           
14 0.03ns 0.64* -0.11ns 0.01ns 0.12ns -0.65* 0.52* 0.13ns -0.87** -0.59* 0.01ns 0.69** -0.04ns 1          
15 -0.83** -0.02ns -0.04ns -0.12ns 0.16ns 0.12ns 0.33ns 0.68* -0.47ns -0.73** -0.31ns -0.52* -0.23ns 0.23ns 1         
16 0.17ns 0.39ns -0.07ns 0.25ns 0.70* -0.18ns 0.13ns -0.14ns -0.44ns -0.30ns -0.52ns -0.47ns 0.36ns 0.30ns -0.02ns 1        
17 0.52ns 0.64* 0.08ns 0.00ns 0.49ns -0.76* 0.08ns -0.22ns -0.53ns -0.21ns -0.03ns -0.10ns 0.16ns 0.55ns 0.28ns 0.38ns 1       
18 -0.62* -0.76* 0.10ns -0.03ns -0.35ns -0.57* -0.28ns 0.50* 0.54ns 0.07ns 0.47ns 0.31ns -0.41ns -0.65ns 0.28* -0.59ns -0.61** 1      
19 0.10ns -0.62* -0.06ns -0.05ns -0.28ns 0.78* -0.12ns -0.22ns 0.81** 0.68** -0.26ns 0.48ns 0.10ns -0.59ns -0.39ns -0.21ns -0.61ns 0.26ns 1     
20 0.52ns -0.13ns -0.03ns -0.11ns 0.001ns 0.11ns -0.01ns -0.11ns 0.34ns 0.36ns -0.48ns 0.70** -0.29ns 0.46ns 0.28ns -0.26ns -0.50ns -0.10ns -0.04ns 1    
21 0.20ns 0.60* 0.27ns -0.27ns 0.41ns -0.82** 0.05ns 0.10ns -0.67ns 0.70** 0.42ns -0.12ns -0.24ns 0.09ns 0.60ns 0.11ns 0.09ns -0.42ns -0.79** -0.10ns 1   
22 -0.44ns 0.40ns 0.30ns -0.15ns 0.38ns -0.30ns 0.40ns 0.48ns -0.67* -0.72** 0.23ns 0.44ns 0.07ns 0.34ns 0.77** 0.13ns 0.17ns 0.01ns -0.69** -0.54ns 0.53ns 1  
23 -0.10ns 0.29ns 0.47ns 0.05ns 0.44ns -0.35ns -0.14ns 0.22ns -0.40ns -0.49ns 0.27ns 0.14ns 0.16ns 0.08ns 0.31ns 0.27ns 0.40ns 0.10ns 0.62* 0.55ns 0.47ns 0.61ns 1 

  

  

)1(  l	4 A7i )Leaf length(  )7( ����Z K��! )Time initiation( )13( ;�k8 mZ A7i )Inflorescence length( )19( U7��	� K!" )Fresh fruit weight( 

)2( l	4 -�+�> )Leaf width( )8( ����Z *9� )Flowering initiation(  )14( mZ	YW )Flower diameter( )20( U7�� I0 K!" )Dry Fruit weight(  
)3( l	��# A7i )Penducle length( )9( U7�� K���� K��! )Time of ripining( )15( U7�� A7i )Fruit length( )21( 	� K7��\ A7i )Male catkins length( 

)4( l	4 m[\ )Leaf shape(  )10( M\�#	4 D�� A7i )Longevity of harvest(  )16( mZ */�	� )Flowering density( )22( U#�� K7��\ A7i )Female catkins length( 

)5( l	4 ^7� B�"�! )Angle of leaf tip(  )11( -�\� D#�$ )Growth habit( )17( U7�� m[\ )Fruit shape( )23( 	� K7��\ 	YW )Male catkins diameter(  
)6( ) l	4 B�\�)Leaf margin(  )12( ;�k8 mZ m[\ )Inflorescence shape(  )18( p[�	4 )Brix(     

  

ns �*  "** B4 �+�� n&�0� #7:" 1�$ d��	� �+�� ���#  A���)� XY� �# ��#5  "1 �� �2�# .�\�4  
ns, * and ** no significant differences, significant at the 5 and 1 % probadility level, respectively. 
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#+&U 4-  �62D� B�����+ + B�����+ &�� <�,�+ �� �I�4!�l� ��� #+� �5�� 

Table 4. Eigenvalues, percent variance and the variance of the cumulative principal components 
 ���2;4!�l� 

Number of components 
�,�+ ��&I� 

Eigen values 
B�����+ &��  

% Of the Variance 

�62D� &��  

The cumulative percentage 
1 7.70  0.32 0.32 
2 5.54 0.23  0.55 
3 3.56 0.10 0.65 

  
 

  
 A	;1- �+�/ ������ �&�� �7 i��� 3�� �� �� 4!�l� �K��� �� F+  + #+� �5�� ��� 

Figure 1. The classification of genotypes based on their value in terms of the main components 
 of the first and second 

 
 n�1(Krj) ��G����1 <(KMH) ��&2� <(HAM) &2N����� + 4��5�Hj1 <(KOH) q��� <(ARK) ��D����\7 <  

 �L�;(WABN) ��
��� <(KHZ)���&���� <(MAZ)  .����+ <(VAR) ���t ��D����\7 <(EABN) <  
  +���;(SHD) ��j!�� <(ISF) ��Q� ����� <(SKH) 

  

  

B�.�� �# ~���� 5��� 	4      �# BV/ �q��7V�J D&V> -	V�

�� ��	W U"	Z I�    cV��7�J u&�V� �V�	�Z    �U�V���	/ -�V�

    D��VV2730 BVV/ �47VV+: K�VV��	0 " K���VV2� �K��VV��

     *V� BV4 IV�#.� " U"	VZ I� �# �����# -	��4 ^	��

c��7�J .�+��	Z ��	W    K�V���4�k8 -�V�   " #"	��V\ ��V4	'

" �W	\ K����4�k8 " ��)�	�74 " B�7��b�/ c��7�J  -��

(	/ �;����"  *� B4 -#��! M���\ B/ K����!�� " ^��� �

       ~��V�� 5�V�� 	V4 .�V+��	Z ��	VW 	b��V�� ��+/ �# �+�\�#

-	� U"	Z D&>    cV��7�J F+/�	V> " -�V+4     5�V�� 	V4 �V�

*�,E� U"	Z B� B4 u����$ A"� m��$ .���\ -�+4  V4  1�V��� �

BVVV\70 BVVV�.�� p��VVV���" *��VVV+�� S"� BVVV4 -�"#��"" �

BVV9)&� cVV��7�J �VV[���J B�VV2�� BVV/ �VV\  `VV�!7� �VV4 �VV�

K8 ������	f:   BV4 MV\��� �67�W m4�W ME4�Y� ��   ��/�7Vi

K���� ��  B�V2�� �#15        ���V\ *�V,E� ��V2� U"	VZ BV� BV4

 m[\)2.( c��7�J ;�4 M���\ ;�	��4 �5��� ;�� 	4  -��

���	0 �K���� .�\ B9)&� K���2� " �47+: K*�  ;�V+e 

 cVV��7�J �# B�VV2�� ;�	�VV�4   K��VV�!70 " K��VV�� -�VV�

 �VVW&� 1�VV��� .VV�� !� BVV/ �VV\ BVV9)&�  MVV�: �"# -�VV�

U	�4  ���> M���� p�!"	�� !� -��#	4�� U"	Z .�+/   -�V�

m�[� B4 S"� ;�� 5��� 	4 U�\ :#74 	�! D�72  

   cV��7�! U"	VZ ;V�� �# :A"� U"	Z   �V�� �# �V��K   -�V�

��47+: K���	0 �K����   " K��V�!70 �U����	/ �K���2�

  ;�V4 �# -#��! B4�� D��2730 -���# �4	' K����4�k8

U!���� D��2   �# " �+�V\�# U�V\ -	�Z     ��	VW U"	VZ IV�

.�+��	Z  

c��7�J :1"# U"	Z ��� �# B/ �����K  �B�7��b�/ -��

  !� �VVV���# ��	VVVW �W	VVV\ K�VVV���4�k8 " #"	��VVV\  	VVV9�

 D��2730 ��+/ �# " �+�\�# *� B4 M�,� -	��4 B4��

Archive of SID

www.SID.ir

http://www.sid.ir


����� ���	
� [�� " :K���c��7�J �[���J a7+� ���	4  �4 K�	�� D7� -��... 48

.�+��	Z ��	W *�  

 cV��7�J :17� U"	Z    �# BV/ ���V� U"	VZ  �V���K   -�V�

 -#��! B4�� D��2730 -���# K����!�� " ^��� �K�	��

U!���� D��2 ;�4 �# �# " �+�\�# U�\ -	�Z    U"	VZ IV�

cVV��7�J BVV/ �VV\ BVV9)&� .�VV+��	Z ��	VVW  -�VV�3  "13  !�

 K���� M���: cV��7�J ��W	\ K����4�k8   -�V�2  "7  !�

M���:  cV��7�J " �4	' K����4�k8 " U����	/ -��   -�V�

8  "5 MVVV���: !�  -���# .VVV�� K��VVV�!70 " (	VVV/ -�VVV�

(M���\ K�.�� ;�	��4) B�2�� ;�	��/ c��7�J "   !� -�V�

B�VVV2�� ;�	�VVV�4 -���# K��VVV�!70 " K��VVV�� MVVV���: 

�#74 	b��[� �4 (M���\ K�.�� ;�	��/).�  

B�7Z K��� �#  ���	4 D7� -��    �}V�E�� ;V�� �# U�\

  *e	V> u���V�$ ��,+:"# mZ    �# 	V� " �Z#�V� -���# ���#

 I�B0�\ U����  ~���� �4 B/ M�� U�\Eiadathong 

 ) K���VV[�� "2000 ( �VV� }VV�Y+�  *VV� .�VV\�4  �# ;�VV+e

c��7�J B/ �\ U���� F���!8 ;�� -�� l	4   D7V� -��

 -���# .�	W D7� " ����l	4 ^	/ -��  �V� ��#   ��+V\�4

U7�� " l�.4 l	4 ��� ��� ��67� M\�# -��  �V4 B/ �++/ 

S��.Z Banerjee ) K���[�� "2007( �� }�Y+�  .�\�4

 *� !� l	4 -J767��7� D�3
� �;�+e    ����V2 BV��:

 K�� #70 !� a7+� �D"���� ����W� ]��	\ M�� B/ M��

  ;�VV4 ���VV�Z U�"# A7VVi .MVV�� U#�#100  �VV�75  �VV4 !"�

-	�@VV>	��f�     	VV�/� " #7VV4 K�VV�7� �# �VVY��� ]��	VV\

c��7�J B4 -�� ]�7�� �7i  D�V�4    ���V�Z U�"# U�V� "#

�+�\�# .c��7�J    �V��4 l	V4 1	V� -��  )78   �(�V2�#44 

 �.�� l	4 ��� �2�#43    U	V�� .�V� l	4 ��� �2�#

 ��+� "13 l	4 �2�#   ;V\"� .�� -��  �V\ U���V�. 39 

 l	4 ^7� B�"�! !� �2�#c��7�J D7� -��� B����#  ���#

26  U	Vb+/ u�E��$ �2�#  " -�26     .#7V4 U�V�/"	e �V2�#

 �V\� BVV4 D7VV�  ��/�7Vi   BVV�)	� BV� BVV4U���VV�� �VV\� 

U��,0�\ �-��: A�� " �\� U	�0k  U���� -!����#	Z 

�4 B/  S��.ZHuo )2002 �V� }�Y+� (  �V\�4.  U7V��   -�V�

c��7�J ;�4 �# -	��/ U��/ .�\ M��� ��  ���	4  a7V+�

  �VVZ=�" #�# K�VV� �VV[���J    -�	VV4 �[�J7VV67��7� -�VV�

   *VVV�&> 1�J �# #7VVV:7� a7VVV+� " ���VVV��+\ ��4�VVV�!��

c��7�J    BV���	4 �# D��V2 ;�� " U#74 -�"	% �D7� -��

U	�4 m4�W �)&2� �+�,� -��#	4.  

  

  

 
 A	;2– ��
� 3�� �� �������OU u&>� F��/ +�&�  v2U ��� ������ ��+7 

Figure 2. Provinces collected the genotype cluster analysis based on geographical origin 
 

 n�1(Krj) ��G����1 <(KMH) ��&2� <(HAM) &2N����� + 4��5�Hj1 <(KOH) q��� <(ARK) ��D����\7 <  
 �L�;(WABN) ��
��� <(KHZ)���&���� <(MAZ)  .����+ <(VAR) ���t ��D����\7 <(EABN) <  

  +���;(SHD) ��j!�� <(ISF) ��Q� ����� <(SKH)  
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