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34+, Astragalus(Caprini) aharicus ( 

4+F4 Astragalus(Caprini) angustiflorus , 

3*JJ Astragalus(Caprini) apricus + 

4+F( Astragalus(Sewerzowia) bisserula ) 

4+F) Astragalus(Fedchenkoana) campylorhynchus * 

34J, Astragalus(Astragalus) caragana 3 

3**K Astragalus(Sewerzowia) crispocarpus J 

4+F+ Astragalus(Hymonstegis) crysostachys 4 

4,K4 Astragalus(Anthylloidei) ebenoides K 

,3*F Astragalus(Alopecuroidei) echinops (F 
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4+F* Astragalus(Ornithopodium) stevianous (4 

4+(( Astragalus(Onobrychium) tehranicus (K 

4+F3 Astragalus(Oxygiottis) tribuloides ,F 

4,KK Astragalus(Tricholobus) trichoiobus ,( 



 

 ���	& '���3)	� 71!8  ���!�� �95�;)"��<% 71!8 ("#�* ��� ��%�� ����� '�> ��4;� !� "+,�-� ���� ��/��01� ��� 

 S � � � � � � � � 	 �
 �� �� �� �� �� �� �� �� �	 �
 �� 

A. aharics � �
**

                     

A. angustiflorus � ��/�
** �

**                    

A. apricus � ��/�
** ��/�

** �
**                   

A. bisserula 	 �	/�
** ��/�

** ��/�
** �

**                  
A. 
campylorhynchus 

� �
/�
** ��/�

** ��/�
** ��/�

** �
**                 

A. latifolius 
 ��/�
** ��/�

** �
/�
**

 ��/�
** �
/�

** �
**                

A. caragana � ��/�
** �
/�

** ��/�
** ��/�

** �	/�
** ��/�

** �
**               

A. crispocarpus � ��/�
** ��/�

** �
/�
** ��/�

** ��/�
** ��/�

** ��/�
** �

**              

A. crysostachys � ��/�
** �
/�

** �
/�
** ��/�

** ��/�
** �	/�

** �
/�
** �	/�

** �
**

             

A. ebenoides �� ��/�
** ��/�

** ��/�
** ��/�

** ��/�
** ��/�

** �
/�
** ��/�

** ��/�
** �

**            

A. echinops �� �
/�
** ��/�

** ��/�
** �
/�

** �
/�
** ��/�

** ��/�
** ��/�

** ��/�
** �
/�

** �           

A. glycyphyllos �� 

/�
** ��/�

** ��/�
** ��/�

** 
�/�
** ��/�

** �	/�
** ��/�

**
 ��/�

** ��/�
** ��/�

** �
**          

A. maximus �� ��/�
** ��/�

** ��/�
** ��/�

**
 ��/�

** ��/�
** ��/�

** ��/�
** ��/�

** ��/�
** �
/�

** ��/�
** �

**         

A. neo mobayyenii �	 ��/�
** �
/�

** ��/�
** �	/�

** ��/�
** ��/�

** ��/�
** �

** �	/�
** ��/�

** ��/�
** ��/�

** ��/�
** �

**        

A. ordobadensis �� �
/�
** ��/�

** �
/�
** ��/�

** ��/�
** �
/�

** �
/�
** ��/�

** ��/�
** ��/�

** ��/�
** 
�/�

** ��/�
** ��/�

** �
**

       

A. oxyglottis �
 ��/�
** ��/�

** ��/�
** �
/�

** ��/�
** ��/�

** ��/�
**

 �
/�
** �	/�

** ��/�
** ��/�

** ��/�
** ��/�

** ��/�
** ��/�

** �
**      

A. podocarpus �� �	/�
* ��/�

** ��/�
** 
�/�

** ��/�
** 
�/�

** ��/�
** ��/�

** �
/�
** ��/�

** ��/�
** ��/�

** ��/�
** ��/�

** 
�/�
** 
�/�

** �
**     

A. stevianous �� 
/�
** �
/�

** ��/�
** ��/�

** 
�/�
** ��/�

** ��/�
** �
/�

** �
/�
** �
/�

** ��/�
** ��/�

** �
/�
** �
/�

** ��/�
** ��/�

** ��/�
** �

**    

A. tehranicus �� �/�
** �
/�

** �
/�
** ��/�

** �
/�
** ��/�

**
 ��/�

** ��/�
** ��/�

** ��/�
** ��/�

** ��/�
** ��/�

** ��/�
** ��/�

** ��/�
** ��/�

** �
/�
** �

**   

A. tribuloides �� ��/�
** ��/�

** ��/�
** ��/�

** ��/�
** ��/�

** ��/�
** ��/�

** ��/�
** ��/�

** ��/�
** ��/�

** ��/�
** ��/�

** ��/�
** ��/�

** ��/�
** ��/�

** ��/�
** �

**  

A. tricholobus �� ��/�
** ��/�

** ��/�
** ��/�

** �	/�
** ��/�

** ��/�
** ��/�

** ��/�
** ��/�

** ��/�
** ��/�

** ��/�
** �	/�

** ��/�
** ��/�

** ��/�
** �
/�

** ��/�
** ��/�

** �
** 

**����   ����	
 ��
 �� �
��%  
*����    ����	
 ��
 �� �
��%  



 

 ���	& '���?) ���!�� �95�;	� 71!8 )"��<% 71!8 ("#�* ��� ������ @;�# ��4;� !� "+,�-� ���� ��/��01� ��� 

 r � � � � � � � � 	 �
 �� �� �� �� �� �� �� �� �� �� �� 

A. aharics � �
**

                     

A. angustiflorus � ��/�
** �

**                    

A. apricus � ��/�
** ��/�

** �
**                   

A. bisserula 	 ��/� �/� ��/� �
**                  

A. campylorhynchus � ��/��
* 
�/��

** 
/��
** �/�� �

**                 

A. latifolius 
 �	/� ��/� �
/� �/� ��/�� �
**                

A. caragana � ��/�� �	/�� ��/�� 	�/�� 
�/�
** ��/�� �

**               

A. crispocarpus � ��/�� ��/�� �	/�� ��/� ��/�� 	�/� 
�/�� �
**              

A. crysostachys � ��/� ��/� �
/� ��/�� ��/�� ��/� ��/�� ��/� �             

A. ebenoides �� 	�/� ��/� ��/� �
/�� ��/�� 	�/�
* 	�/�� ��/�

** 	�/�
* �

**            

A. echinops �� ��/�
** 
�/�

** ��/�
** �
/� ��/�� 	�/�

* ��/�� ��/�� 	�/�
*

 ��/� �
**           

A. glycyphyllos �� �	/�
** ��/�

** ��/�
** ��/� ��/�� 
�/�

** ��/�� ��/�� 	�/� �/� 
�/�
** �

**          

A. maximus �� �	/� ��/� ��/� ��/� ��/�� ��/� ��/�� 	�/�� ��/� 	�/�� 	/� �/� �
**         

A. neo mobayyenii �	 
/�
** 
	/�

** 
�/�
** 	�/�

* ��/�� 
�/�
** �
/�� ��/�� 		/� ��/� 
�/�

** �
/�
** �	/� �

**        

A. ordobadensis �� �
/� ��/� ��/� �/�� ��/�� ��/�
** 	�/�� ��/� 

/�

** 
�/�
** 	
/�

** ��/�
** �/� 	�/� �

**       

A. oxyglottis �
 ��/�
** ��/�

* ��/�
** ��/�

** ��/�� 		/� 
/�� ��/�
* �	/� 		/� 	�/� ��/�

* ��/�� �/�
* ��/� �

**      

A. podocarpus �� ��/� �/� ��/� ��/�� �
/�� ��/�
** ��/�� 
�/�

** 	�/� ��/�
** �
/� ��/� ��/�� ��/� ��/�

** ��/� �
**     

A. stevianous �� 
�/�
** 
�/�

** 

/�
** �
/�� �	/�� �	/�

* 	�/�� ��/� �/� �
/�
** 
/� 	�/�

* �
/� �/� ��/�
** �/� 
	/�

** �
**    

A. tehranicus �� ��/� �
/� �	/� �/�
* ��/�� 
�/�

** �	/�� 	�/�
** ��/� �
/� ��/�

** �	/� 		/� ��/� ��/� ��/�
* �	/� 	/� �

**
   

A. tribuloides �� �	/� ��/�
** 	/� �/� ��/�� ��/�

** 
�/�� ��/� ��/� ��/� 	�/� ��/�
** 	
/�

* 	�/�
* �	/�

** �	/� 	�/�
* 
	/�

** ��/�
**

 �
**

  

A. tricholobus �� ��/�
** 
/� �
/�

* ��/� 
�/�� ��/�
* �	/�� ��/� �/� ��/�

** ��/� ��/�
** ��/�� 
�/�

** ��/� �
/�
** �/� �	/� ��/� ��/� �

**
 

** ����  ����	
 ��
 �� �
��%  
*����   ����	
 ��
 �� �
��%  



���� ��� ��	
� �
�
� ������ �������� �������� ��
	 
� �	  �������� ���Astragalus spp. �! 

 ���	& '���A)"<1� "�1�
�  "B,�� �� C#�1��� �D�� � ���� ��� �� 

�"#$� %����	� %����	� �&�� �'�� ��	� ��� �()�* 

���/�� ���/�� ���/� � 

���/�� ���/�� �	�/� � 

��/�	 ���/� 	��/� 
 

 

 ���	& '���E) !1��
� "#�* �� F�%�1��� ��$�*G1� ��!� ���� ������!�  ���

"+,�-� ���� ��* ��/��01� 

+�� �()�* ,�	 �()�* ��������� ����� 

���/	 ���/	 L 

�	�/	 ���/	 S 

���/	 ���/	 L+S 

���/	 ���/	 AR 


��/	 ��/	 CI 

���/	 ���/	 Σ(L+S) 


��/	 ���/	 SAT 

���/	 ��/	 A1 

�	�/	 
��/	 A2 

���/	 ��/	 TF% 

�

/	 �
�/	 DRL 

 



�-.� �'���/ 0*�1�23 ��4 5	
�	 ��614 � �"�
* 5����� 78&	 � 9�:�; <�-=� >��#? = �@

 ���	& '���2)��!*  "#�* ��4�  �� ���B5�� �� ��* "+,�-� ���� ��� 

 !5�H� "1IJ%)"&�K ��( 

L+S CI AR TF% S ���� A�
�
�B A�
� 

	�/
 ��/	 ��/� 
�/�� ��/	 A. crispocarpus � 

A. bisserula 
�/� ��/	 ��/� ��/�� ���/	 

A. oxyglottis 
� 

� 

A. neo-mobayyenii 

�/� 
�/	 ��/� ��/
� ��/� 

A. podocarpus 
� 

��/� 
�/	 �
/� �/
� ��/� A. crysostachis � 
� 

A. echinops 
��/
 ��/	 ��/� ��/
� 
�/� 

A. maximus 
� 

A. ebenoides 
A. glycyphyllos 
A. stevianous 

��/
 
�/	 ��/� ��/
� �/� 

A. tricholobus 

� 

A. campylorhynchus 

�/
 
�/	 ��/� ��/
� ��/� 

A. caragana 

 


 

�
/� ��/	 ��/� 
�/
� ��/	 A. latifolius � 

A. apricus 
A.ordobadensis ��/� 
�/	 ��/� �
/
� � 
A. tehranicus 

� 

A. aharicus 
A. angustifolius 	�/
 
�/	 �
/� ��/
� �	/� 
A. tribuloides 

� 

� 

 

 



���� ��� ��	
� �
�
� ������ �������� �������� ��
	 
� �	  �������� ���Astragalus spp. �C 

 ���	& L�&()"5��  "#�* ��4�  "B,�� �� �� ���B5�� �� "+,�-� ���� ��*��/��01� ���

"B,�� "� "1IJ% �� LD�
 �0�%�1��� ��$�*G1� �� ��D� ��� 



�-.� �'���/ 0*�1�23 ��4 5	
�	 ��614 � �"�
* 5����� 78&	 � 9�:�; <�-=� >��#? = �D

 ���	& L�&3) �H� "1IJ% �� LD�
 ��!*���#�� !5 " M��Ward ��$�*G1� !N# �� 

"#�* �� F�%�1��� "+,�-� ���� ��* ��/��01� ��� 

 
 



���� ��� ��	
� �
�
� ������ �������� �������� ��
	 
� �	  �������� ���Astragalus spp. EF 

 
 ���	& LO&?)� P�$������!Q � "#�* P��5A.apricus 

 
���	& LO& A)� P�$������!Q � "#�* P��5A.angustiflorus 



�-.� �'���/ 0*�1�23 ��4 5	
�	 ��614 � �"�
* 5����� 78&	 � 9�:�; <�-=� >��#? = E=

 
���	& LO& E)� P�$������!Q �* P��5"#� A. aharicus 

 
 ���	& LO&2)� P�$������!Q � "#�* P��5A. crispocarpus 



���� ��� ��	
� �
�
� ������ �������� �������� ��
	 
� �	  �������� ���Astragalus spp. E� 

 
���	& LO& R)� P�$������!Q �"#�* P��5 A. neo mobayyenii 

 



�-.� �'���/ 0*�1�23 ��4 5	
�	 ��614 � �"�
* 5����� 78&	 � 9�:�; <�-=� >��#? = EE

��	�� 

�y` NUM� ���b�� .������ ��
�<S� N� N.N%��$��b� � T .N �cdB . �4,�H�

 !��"� J"Z� Y�+ *'��+�'�"N!��- ��'"� �� � ^ZM� � *�'�+ 7�8�89

���
� �@.�P � �4��� ��(��� . %��<#z . �9&Mcd �� zd. 

�yT N���b4� . � N�cdl. �@P ���
� ������ �N �  �c N 7�8�89� �;"�� 7���	'��

6���� � ��@.�P. 

cy/ NW4
�# . NE#��� �I�$��� N^. NT��$ ��<2T N.N[��'.�" � Y .^.N �cQD. 

 %��&'"����� p���
��� �"��� �� %��0'� ��1 ���#�� $� �L��
 $� �
�(  ��(

 �,�;X
 

)Medicago spp. .( ���
� �@.�P � �4��� ��(��� ^ZM� � *�'�+ 7�8�89� .

 %��<#m . �9&M� �� �c . ly NW4
�# �.NE#��� �
�$��� N^ .NT��$ ��<2 T N.N[��'.�" � Y .^.N �cQD. 

� E�� � ���� W���2 �"������ �L��
 ��  7�&M !�"� �� �,�;X
 ��(

��*
+�,�-� .���
� �@.�P � �4��� ��(��� ^ZM�� *�'�+ 7�8�89� . %��<#d . 

zy` N���� ����� . N�cml.���;X" ���
� ������ �"��� MICROPHYSA ��
�� N 

 W;
$ %��� NY�@f %�X	��� N�'	�� ���# %�.	��� N�#�� �"��#��� ����

�"��#. my'"�@� Y N�. N�cdm. %��� $� s�P ��1 $��-��'X,� � �+�,�-��� N�+�,�'�" 

Solanaceae  .��
��  NY�@f %�X	��� N�'	�� ���# %�.	��� N�#�� �"��#��� ����

�"��# W;
$ %���. 

dy^ NE#��� �
�$��� . N�cQD.�L��
   �,�;X
 ��()^ZM� � *�'�+( 7���	'�� N

 N6���� � ��@.�P 7�8�89� �;"����c�9&M  . 
8- Lewis, WH. 1980. Polyploidy in species populations. In: WH. Lewis 

[ed.], polyploidy. Basic life science, 13: 103-144. Plenom Press, New 
York, USA. 

 



 Iranian Journal of Rangelands and Forests Plant Breeding and Genetic Research Vol. 12 No. 1 114

Investigation of relationship between species of diploid 
Astragalus based on karyotypic characterstics 

 
H . Javadi1, A . Razban Haghighi1 and M. Hesamzadeh2 

 
Abstract 
In order to determine relationships between 21 species of Astragalus studies 
were based on 11 karyotypic characters with multivariate statistical methods. 
Pierson´s correlation coefficient between traits was r>0.9. Different 
chromosomic dimensions showed that A. aharicus with A. angustiflorus and 
A. apricus and so also A. angustiflorus with A. apricus have a high 
correlation. Diploid species of Astragalus were similar in short Arm length . 
Principal component analysis based on all characters revealed that the first 2 
principal components could describe over 80% variability between the 
species . It was understood to classify the species, characters of short arm 
length, total form percent, arm ratio, centromic index and chromosome 
length are important. Cluster analysis based on Ward´s method of 11 
characters divided the species into 4 groups.  
 
Key words: Relationship, Multivariate Method, Karyotypic Characters and 
Astragalus. 
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