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7)8�� '!9 )Onobrychis ( :; �<�; �	�< �;

 ��130 =� ,"�5  � �>� $?��" 	< ,@�� !A � ,@��

<	�< B)��5 C�� �)D $@�
� .,"�5 �� 6<� >%  6�0

,*�-3 B�	� 6�	�< '!9 C��  	< $F); �  !��0 6�

D  !�� 	�G"� ��0�5 ���!3 ,; �� � :���)* �)�!

$� 	�H;  "�	 .,"�5 �� 6<� >%  �" '!9 C�� 6�0 ,;

 $�!�� ��0�5 ���!3D$� 4/  "��(Lock and 

Simpson. 1991; Mabberley. 1997;. 
Yakovlev et al. 1996). 

 '!9Onobrychis ��
� � ���	�� 	<  $&)�

�)� �I�)*JD)� � <	�< :!D � �>� $?��" �J K�!% �

$� $"�	��2�"�)�� ,IL!�   ��;(Rechinger. 1984) .

 � '!9 )�� �< 6�	�< '!9 C��8  MGN ); :O;

$� �H"�)�� 	�-*  �  ��;D� ��)�� 	�/H�)� �� $D �

,"�5 K�!% � :�� � $-P�  Q��R� '!9 C�� 6�0

$� 6	�L; �<<)5  ,D31 ; �J �� 6	�SR"� ,"�5 6�)

4�� � � ,�F�!� ��)�� . '!9 ��)�� 	<

Onobrychis  6�	�<63  ,"�5)13 ,"�5 �=  � ,@��

50  !A ,"�5,@�� (4�� .Ranjbar et al. 
(2004,2006)  �Amirabadizadeh et al. 

(2006,2009)  '!9 �� ,"�5  !A �"

Onobrychis ,"�5 ���!3 ,; �	  ��)�� ��  � 9 6�0

�<)D $*)>�  "� .  

  T�IIR%Aboe-El-Enain (2002)  <�< ��/"

D,"�5 ,  U% 6�	�< '!9 C�� 6�0D $������)

�)�!����= (m) �)�!���� Q�� �%= (sm) 

$� ��;! .  6�	�< '!9 C�� $"V �)FW C!X
0

 < 3 �;  Y�-��)�% �  Y�-8�< T��Z�� 6 Y�-� [�L�

 ,���D T��Z�� $�����)7 �8  �9 $�  ��; . $�	); �;

 U%��	�D4 ,"�5 ,D  � �<�< ��/" 7)8�� ,"�5 6�0 
O. aucheri subsp. tehranica�  

O. scrobiculata �O. melanotricha �  

O. oxyptera  6�	�<16  �  !��0 ^�����)D

 $������)D ,��� < 3 7���);8=x ,"�5   Y�-8�< 6�0

$� Q��R�   "��(Ansari et al. 2000).  � $
%�?

�<��)S" (Hatami and Nasirzadeh. 2006)  	<

:0�1�  ,"�5 )�� �< <	�� 	< $��0Onobrychis 

aucheri subsp. tehranica  �O. aucheri 

subsp. psammophila  ,9�% �; ,D  "<)D B	��5

4O�	 T�P�SF ,;  	< $������)D T�ZP � $��!�

$� `O/� ���D�% �< )0  �< C�� ,D <��  

 6�	�< )(� H� �; ,"�5)��� 6)0�a bc�F� 

$
" C��);�!; �<�; $������)D �J ���%  ���!3 ,; �	 �0

<)D $I-% ,"�5 =� �� ,"�5)�� �< .9  :O; �� ,"�5

heliobrychis  '!9Onobrychis d��% 

Ghanavati et al. (2010)  <	�� $8%��	�D )e" ��

 !�*)5 	�)& ,>@�L� . 	< ,D <�< ��/" f���"

4>
9  ,>@�L� <	�� 6�0 ,��� ^�����)D <� >%7x=  �

8x= <�; .,"�5 ��� 	< ,"�5 $�	); <	�� 6�0 6�0 

O. heliocarpa  �O. lunata  7cD 	<A  	�)&

,"�5 �  !�*)5 O. oxyptera  7cD 	<B3  	�)&

4*)5 .  

��� "� � B	�
� C
g )g�? :0�1� 	<  6)5

D^����)  h��H% � ���� 6��*��� ,-?)� 6�0

� $F); $8%��	�D� ,"�5  �� 6	��; ,D 7)8�� 6�0

�J ,"�5 � !��0 ��)�� $P�S�F� �0 �<�" 6�0=  ,;

�HC; $&c% ^�."� 6�); �" )(�  ,"�5  �<�Z��� �; 6�

B�	 �� 6�0 6	��J ,��.%  � C>% �)i�� !A.  
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C; �� 6�); � �;�  kL� �	l; ,���� $�O� �<);100 
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 	�%�!�	V25  " �<)5 hI�!� 7��-� ,9	< . �� '�

48  43��D,/�	 , ,A  ��� "� ,; �05/1-1 $�"��  )��

  �	D�	 � "<),/ ,A  ��-R� ,; '8� � � 9 �0

:�  	�
%8-   " � �<�< ��I�"� C�@�!D $�D�	 0

 T � ,; �5/3 	< 43��  " � 6	� j(" ��XO� .

,"�
"  	< )LI� QJ �; �/��� �� '� ,��<� 	< �0

* ��-R�H����@ 	�%��H $)� ��-R�= � ,;= 

� �  P	< �< C@��)*D  �D� q̂)=  P	< ( �<�< 	�)&

 " �<)5 6	� j(" ��XO� 	< �  " � . 4�l5 �� '�

30-24  T � ,; 43��3  6	�9 QJ 	< 43��

@� 	< � �/���H h70   P	< " � 6	� j(" . ��  >;

,/�	 T � C�� ,A �	 0 r� � ��-R� 	< �0D  �

 T � ,; ���)"12  $;J ^�
? 	< ,I&<60  ,9	<

$�"�� �%�
0 �; '8� � �@�	 0 <�)5D� C-

s"	  " � 6��J .C; �� 6�); ,i% �<);  ,j% � $"��

,/�	 �$@�-� )�j; B)��5 ,A  43�� =� T � ,; �0

t�-� r��"J 	< �� '� �  " � �<�< 	�)& ��!�H� � �

��H �B��10 -5 ��-� ���� 6��*��� ,!j� 6�0

�" r���)�u  	�)& ,>@�L� <	�� ,"�5 )0 6�); ,/�	

4*)5.  

,"�
" ^�
% 	<   <� >% � �;� ,>@�L� <	�� 6�0

D^����)  6�0)���	�� �  � B	�
� ��-� ,��0 	<

D ��N )e" $8%��	�D hD ^�����))TL (�
.� � K

  !-; 6���; ��N(L)  ��%�D 6���; ��N K�
.� �

(S) ^)" d��%  	��*�Micromeasure 3.3  v�? );

�H��� "� ��) 7���); �  � 6)5   !-; 6���; 4G�"

 ,;D ��%�(AR)  6)��)�"�� v�)g `F�� �)CI( 

D, )("�; 6���; 4G�" D��%� ,; ��N Dh D^�����) 

 � ,G��R� �4�� . 6�0)���	�� )(�<D  !"�� $8%��	�

 P	< �Hh D $-(TF%)bc�F� �  P	<  ��N

$G�" w	�;C�)% � DA�=C�)% D ^�����)

(DRL%)��%�D $G�" ��N � ^�����)D C�)%(S%) �

�	�I���" v�)g  ��	< �<�;D $������)(A1)  C; �

D $������))(A2  " � ,G��R� . $�	); C�� 	<

% 4>g� C>% 6�);H �	�I% ,>@�L� � $-��

D4>
9 $8%��	�  �!G��� ,*)N �< �� 9 �� �0

  � �<�Z���.(Stebbins. 1971)  ,��.% 	�e!� ,;

�<�< 6	��J ��� "� �� hP�? 6�0  T�ZP 6)5

D,���I� � ^�."� '"��	�� ,��.% �$������) C("�� 

T�ZP �" �; �<�Z��� ����J ��  !A ,!��< 6� "�<HC )	< 

kL�  ��
�?�1 (% � ^�."� .6�); C>% rj� )0 

�= �� T�ZP ��� "� 6)5 	< � � <�.�� K�!% C; 

4>
9 ,��.% ��0 ,; ,Z@x� 6�); � $-P� ��)56 !; 

�J�0  ,��.%D )��c(UPGMA)  �J 4� ; .,��.% 

6	��J �<�<d��% �0 ^)"  	��*�SAS9 �16 SPSS � 

NTSYS 2.02  � $�	);.  
  

89� . :��;�  

,"�5 ��(/��	 � ^�"  <	�� MIR% C�� 	< ,D $��0

 �� 9 	<  !�*)5 	�)& $�	);1 4�� � � �<�< ��/" .

,"�5  6�0O. subnitens �O. mazanderanica  �

O. amoena subsp. meshhedensis  6	�SR"�

 !��0 ��)�� .� 6��*��� ,RZP )���S%  ^�)5��	�D

,"�5 � 	< ,>@�L� <	�� 6�0H h1 )5�� �� � y�;)� ^�

�J ,;  hH� 	< �02 � � ,��	�  "� . $�	); C�� f���"

 <� >% )e" �� ,D <�< ��/"D,"�5 C; �,��� ^�����)  �0

 ,��� < 3D $������)7  �8  �<)5 � 0�/� . T�>@�L�

D��/" MIR% C�� $������)  <�<D,"�5 �9 ,; ,  
O. viciaefolia $�  Y�-��)�% ,D  ��;�  ,
0

,"�5  <	�� 6�0 "<�;  Y�-8�< $�	); .4>
9  6�0

 ,"�5O. michauxii  ,"�5 �O. pulchella  < 3 �;

 ,���D $������)8=x <� >% �D ^�����)16=x2=n2� 
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5 ,"�O. viciaefolia  ,��� �;D $������)7=x �

 <� >%D ^�����)28x=4n=2 ,"�5 )��� �  ��0  �; ,��� 

D $������)7=x <� >% �D ^�����)14=x2=n2 �	 

 "<�< ��/" .�"V��� T�>@�L� f���"H )(�< d��% $

C�� f���"  �x� �" '!9 C�� <	�� 	< CIIR� 

$� MIR%   ��;(Hesamzadeh and   
  

  
   

  
  

  

  

  
O. amoena 

subsp.meshhedensis 

  
O. mazanderanica 2 

  
O. mazanderanica 1 

  
O. subnitens2   

O. subnitens1 
  

O. amoena subsp. Amoena 

  
O. chorassanica 1 

  
O. schahuensis1 

  
O. schahuensis1 

  
O. michauxii 2 

  
O. michauxii 1 

  
O. chorassanica 2 

 

  
O. viciaefolia 

  
O. pulchella 

 

�Hh 1- ��*��� 6���� ,; ��)
0 D,"�5 ^�)5��	� $�	); <	�� 6�0  
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Ziaie Nasab. 2009; Ansari et al. 2000;. 

Goldblatt. 1992-1993; Cao. 1984)  )e" ��

�	��0�� <� >%  ,
0 �" ��0,"�5  �0�<  !���< �	��0��.  

r0  <�< ��/" ,>@�L� C�� C!AD,"�5  !A)0 ,  �0

4>
9 �  $%��Z�� <� >% 6�	�< 7)8�� z-�O� 6�0

D�J $��
% $@�  !��0 ,��� ^����)  C���< 	< �0

D^����)  6�0DA�= )�/�u T	�G3 ,; � !��0 

,"�5 �� 6	��; �; ,���I� 	< )(�< '!9 � �0 6�0  
  
  

  
  

  

  
  

  

  
  

  
  

  

�Hh 2- ^�)5�� �� ,"�5 $�	); <	�� 7)8�� 6�0  

  

 ��N C("�� $0�5 )(�<D^����)  7)8�� 6�0

DA�= 4�� )% .,"�5 ^�"V ��N C("�� ,���I�6�0 

<�< ��/" �" 7)8�� ^�"V ��N C("�� C�)�/; ,D 

 ,"�5 ,; M->��O. viciaefolia )157/48 ��)H� (

O. mazanderanica 1 O. mazanderanica 2 O. amoena subsp. meshhedensis

O. amoena subsp. amoena O. subnitens 1 O. subnitens 2

O. schahuensis 1 O. schahuensis 2 O. chorassanica 1

O. chorassanica 2 O. michauxii 1 O. michauxii 2

O. pulchella O. vicieafolia

O. mazanderanica 1 O. mazanderanica 2 O. amoena subsp. meshhedensis

O. amoena subsp. amoena O. subnitens 1 O. subnitens 2

O. schahuensis 1 O. schahuensis 2 O. chorassanica 1

O. chorassanica 2 O. michauxii 1 O. michauxii 2

O. pulchella O. vicieafolia
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 �D ,"�5 ,; M->�� �J C�)�
O. amoana subsp. 

meshhedensis )409/14 ��)H� (<�;.  

 );  !-; 6���; ��N ��� "� 4G�" �� �<�Z��� �;

 6���;D ��%�D^����) )e" 7���); � �0   

Levan et al. (1964)  ���)*D$8%��	� ,"�5  6�0

 $�	); <	�� � C>%. $51��  $8%��	�D 6�0  

,"�5  �� 9 	< �02 4�� � � �<�< ��/" . ��/" f���"

 U% ,D <�<D^�����)  	< $�	); <	�� 6�0 MIR%

�)�!���� K�" �� )g�?= (m) �% Q�� �)�!����= 

(sm) $� 6	�L; � ��; D ^�
% �,D^�����)  6�0

,"�5 6�0O. amoena subsp. 

meshhedensis�O. schahuensis 1 �  

 O. chorassanica 1 4>
9 � ,"�5 6�0 O. 

michauxii �)�!���� K�" ��= ,"�5 )��� �  �0

�)�!���� �� $IZ-%= �% Q�� �)�!����= $�  ,D  ��;

 �x�  $-G& CIIR� )e"�� ,-
9 C3 �� �;� (Abou-

El-Enain. 2002) � ^��? v�" $3�g � �<�� 

(Hesamzadeh and Ziai Nasab. 2009). 

$�  ��; .$51�� '"��	�� ,��.% f���"  6�0

,"�5 C; ,D <�< ��/" $������)D ,>@�L� <	�� 6�0

L� 	< T�ZP $��
% )e" ��  P	< =� ��
�?� k

$!>� T��Z%  4��< <�9� 	�<) �� 93 .($!>�  �<�; 	�<

 T�ZP $������)D  )("�;   K�!%  $8%��	�D  	< C; 

,"�5 $� )�� C�� ,D 4�� ,>@�L� <	�� 6�0   "��%

 4j9 $������)D {��9 T�>@�L� ^�."� ); $-@<

 6 "��/��F � 4;�)& $�	); � $-��H% 4>g� C>%

,"�5 6�0   z-�O�   7)8��    ��;.   f���"   ,��.% 

 $8%��	�D T�ZP $(��G
0) �� 94 (,D <�< ��/" 

	< T�ZP )|D� $(��G
0 ��  P	< =� ��
�?� kL� 

 "<�; 	�<	�F); $�t�;. ��   )e"  C("�� ��N  6���;   

  
 �� 91- ,"�5  '!9 $������)D ,>@�L� <	�� 6�0Onobrychis ��(/��	 � �J �0  

ROW Species  Habitate 
1 O. mazanderanica 1Rech.f.     Mazandaran: Noshahr, Zaloos, Dalam, 571† 
2 O. mazanderanica 2Rech.f.     Mazandaran: Sari, Narmabdos, Saidabad, 171† 
3 O. amoena subsp. meshhedensis Širj. & Rech.f.    Fariman, Arrehkamar, 1900m 
4 O. amoena subsp. amoena M. Pop. et Vved.     Bojnord, Shoghan, 2000m 
5 O. subnitens 1Bornm.       East Azarbaijan: Sarab, 278† 
6 O. subnitens 2Bornm.       East Azarbaijan: Hashtroud, Zolbin, 318† 
7 O. schahuensis 1Bornm.       Kermanshah, Eslamabad-e- Gharb, Govareh, 419† 
8 O. schahuensis 2Bornm.       Kermanshah: Javanroud, 413† 
9 O. chorassanica1 Bunge.    Bojnord: Samsiyab, 475† 

10 O. chorassanica 2Bunge.    
Khorasan Razavi: Mashhad, Kalat road to Dargaz, 
588† 

11 O. michauxii 1DC.        East Azarbaijan: Mianeh, 291† 
12 O. michauxii 2DC.        East Azarbaijan: Kaleibar, 280† 
13 O. pulchella Schrenk. Khorrasan Razavi: Mashhad, Kalat, Chenar, 471† 
14 O. vicieafolia Lorestan: Aligodarz, 525† 

† : �	�
�TN ��)�� $-� $0�5 �V ="�; 	< )e" <	�� ,"�5  

  
�� 9 2-  6�0 $51��D,"�5 $8%��	� ,>@�L� <	�� 7)8�� 6�0 

Row Species 2n X TF% S% DRL A1 A2 SC Sat K.F 

1 O. mazanderanic 1 14 7 38.94 59.87 7.38 0.352 0.174 1A 2 10m+4s
m 

2 O. mazanderanica 2 14 7 36.45 61.2 6.62 0.419 0.147 2A 2 8m+6sm 

3 O. amoena subsp. 
meshhedensis 

14 7 41.19 68.26 5.35 0.291 0.120 1A 2 14m 

4 O. amoena subsp amoena 14 7 37.35 66.42 5.57 0.402 0.135 1A 2 10m+4s
m 

5 O. subnitens 1 14 7 38.57 51.43 8.78 0.360 0.223 2A 2 12m+2s
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m 
6 O. subnitens 2 14 7 38.04 51.21 8.65 0.381 0.214 1A 2 12m+2s

m 
7 O. schahuensis1 14 7 41.08 62.5 6.70 0.292 0.211 1A 2 14m 

8 O. schahuensis 2 14 7 36.32 59.51 7.43 0.410 0.196 2A 2 8sm+6m 

9 O. chorassanica 1 14 7 41.71 58.68 7.11 0.274 0.180 1A 2 14m 

10 O. chorassanica 2 14 7 35.82 58.76 7.44 0.381 0.182 2A 2 8sm+6m 

11 O. michauxii 1 16 8 43.95 48.55 9.16 0.208 0.250 1A 2 16m 

12 O. michauxii 2 16 8 43.28 42.55 10.54 0.238 0.288 1B 2 16m 

13 O. pulchella1 16 8 36.83 68.23 4.66 0.406 0.120 2A 2 8sm+8m 

14 O. viciaefolia 28 7 32.49 55.21 4.21 0.514 0.158 3A 4 22sm+6
m 

2n :}^�����)D <� >%X  : }$������)D ,��� < 3DRL% :}$G�" ��N ,!��< bc�F�TF%  : }$-D ^)*  P	<S% :��%�D $G�" ��N }^�����)D C�)%
A1:  }$������)D ��	< �	�I% ^ 3 `F��A2 : }$������)D C; �<�; �	�I���" `F��SC : }�!G��� 7cDSat :}4%c�� :KF $8%��	�D ���)*  

 �� 93- ,"�5 	< $8%��	�D 6�0)���	�� '"��	�� ,��.% �L� <	�� 6�0@7)8�� ,>  

S.O.V T�)i% {;�!� 
6<��J ,9	< 

(df) 

T�>;)� C("�� )MS( 

S L TL AR r-value CI 

Species $0�5 ,"�5 13 17.04
** 

96.98
** 

196.51
** 

74.28
** 

2.44
** 

1.01
** 

Error �LF 28 1.23 5.30 9.58 1.08 0.16 0.04 

CV% T�)i% v�)g   13.39 16.87 14.18 8.26 8.16 7.13 

 :**$!>�  P	< =� ��
�?� kL� 	< 	�<  

S : }��%�D 6�0���; K�
.�L : } !-; 6�0���; K�
.�TL : }^�����)D hD ��NAR : }��%�D 6���; ,;  !-; 6���; ��N 4G�"r-value : ��N 4G�"

 } !-; 6���; ,; ��%�D 6���;CI :6)��)�"�� `F��  

  

 �� 94- ,"�5 	< $8%��	�D T�ZP �<�� $(��G
0 v��)g 7)8�� ,>@�L� <	�� 6�0  
 S L TL AR r-value 

L 0.91
** 

    

TL 0.96
** 

0.98
** 

   

AR 0.79
** 

0.93
** 

0.9
** 

  

r-value 0.61
** 

0.41
** 

0.46
** 

0.38
* 

 

CI 0.71
** 

0.59
** 

0.64
** 

0.61
** 

0.92
** 

*�  :**$!>� v%)% ,;  P	< f!� �  P	< =� ��
�?� kL� 	< 	�<  

S : }��%�D 6�0���; K�
.�L : } !-; 6�0���; K�
.�TL:  }^�����)D hD ��NAR : 4G�"

,;  !-; 6���; ��N  }��%�D 6���;r-value:  } !-; 6���; ,; ��%�D 6���; ��N 4G�"CI :

6)��)�"�� `F��  

 

4>
9 C; 6<��� K�!%  !-; 6���; ��N � ��%�D  6�0

 C("�� C�)�
D ,D 6�R" ,; �<	�< <�9� z-�O�

 ��%�D 6���; ��N)581/0 )���)H� ( C�)�
D �

 ��N C("��  !-; 6���;)815/0 )���)H� (,"�5 ,; 

O. michauxii 2 4��< M->% . C�)�/; ,D $@�? 	<

  !-; 6���; ��N C("��)017/3)���)H� ( y�;)�

,"�5 ,; O. viciaefolia  ��N C("�� C�)�/; �

 ��%�D 6���;)844/1 )���)H� (,"�5 ,;  

O. michauxii 1 4��< M->% . C�� f���" C!X
0

MIR%  ,"�5 ,D <�< ��/"O. michauxii 2  �;

 $8%��	�D ���)*m16  $-D hH�  P	< C�)�/; ��

)95/43  (�	�I���" `F�� 	� I� C�)�
D �  �<�;

 $������)D ��	<)208/0 ( ,"�5 �" � <�; 	�<	�F);

O. viciaefolia  $8%��	�D ���)* �;m6+sm22 

 $-D hH�  P	< C�)�
D)49/32 ( C�)�/; �

3 `F��^   $������)D ��	< �	�I%)514/0 ( �	
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<�< ��/" . ,"�5 $8%��	�D 6�0)���	�� ,-D C("��

O. viciaefolia ,"�5 )��� �;  	< � 4��< T��Z% �0

,"�5� 9 ��)5 4*)5 	�)& 6� . ��N C("�� ,���I�

,"�5 C; ,D <�< ��/" �" ^�����)D C�)% !-;  6�0

$!>� bc�F� 4ZP C�� )e" �� z-�O�  <�9� 6	�<

 <	� ") �� 95.(  

,"�5 B�	 �� �<�Z��� �; ,>@�L� <	�� 6�0 

Stebbins (1971)  )e" ��D <	�� �" $8%��	�

 !�*)5 	�)& ,���I� .,"�5 ��� 	<  $�	); <	�� 6�0

,"�5 O. michauxii 2 ,"�5 )��� bcF );  �0D 	< ,

D 7cA  	<  "<�; �!G���D 7cB  � 4*)5 	�)&

 6�	�<DU%��	� �	�I���" 6�0  <�; )%D��/" ,  � !0<

,�*)/� 4�� ,"�5 C�� �<�; .,"�5 ��� 	<  ,D $��0

 7cD 	<A  ,"�5  !�*)5 	�)&O. viciaefolia  	<

 7cDA3 	�)& ��/" ,D 4*)5 �	�I���" � !0< )% 

,�*)/� � �<�; )%4�� ,"�5 C�� �<�; . �; $*)N ��

 C�� ,; ,9�%D `F�� �< ,A1  � A2   �	�I% 

D U%��	�  �	  ��; $� D� !!  �; ��)5 �� �<�Z���  6 !;

,"�5  )�<�I� 7��� ); �0A1  �A2 h;�I� 	< r0 

$� ^ 3 �� �	�I% ���� ���%  )0 �	�I%D�" �	 U%��	�  
   

  

  
  

  

  
 

�� 9 5- ,"�5 $8%��	�D 6�0)���	�� C("�� ,���I� 7)8�� ,>@�L� <	�� 6�0  
Species S L TL AR r-value CI 

O. mazanderanic 1 7.95b-d 12.47bc 20.43c 11.23c-f 4.58bc-e 2.74cd 

O. mazanderanica 2 7.24cd 12.79bc 20.14cd 12.67bc 4.08de 2.55d 

O. amoena subsp. meshhedensis 5.93d 10.44c 14.41d 10.00ef 5.06b 2.90cd 

O. amoena subsp amoena 7.41cd 12.44bc 19.86cd 11.85b-e 4.23c-e 2.62d 

O. subnitens 1 8.07b-d 12.85bc 20.92bc 11.13c-f 4.53bc-e 2.72cd 

O. subnitens 2 6.25cd 10.18c 16.43cd 11.29c-f 4.38bc-e 2.68cd 

O. schahuensis1 7.98b-d 11.44c 19.42cd 9.77f 4.97bc 2.88cd 

O. schahuensis 2 6.33b-d 11.09c 17.43cd 12.46b-d 4.19de 2.57d 

O. chorassanica 1 8.25bc 11.63c 19.88cd 9.85ef 5.03b 2.92cd 

O. chorassanica 2 7.93b-d 14.21bc 22.14bc 12.77bc 3.97e 2.51d 

O. michauxii 1 9.65b 12.30bc 21.95bc 10.38ef 6.36a 3.52b 

O. michauxii 2 7.74b-d 10.14c 17.89cd 10.61d-f 6.17a 3.79b 

O. pulchella1 9.64b 16.52b 26.33b 13.37b 4.83b-d 3.05c 

O. viciaefolia 15.68a 32.50a 48.15a 29.45a 6.85a 4.57a 

C("�� ���� )0 	<  b)? =� h&� ? 6�	�< ,D $��0,!��<  !A ����J 7��� );  !��0 u)�/�  bc�F�  P	< f!� ��
�?� kL� 	< CH"�< 6�

$!>�  "	� " 6	�<.  

S :��%�D 6�0���; K�
.�} L : !-; 6�0���; K�
.�} TL :^�����)D hD ��N} AR : }��%�D 6���; ,;  !-; 6���; ��N 4G�"r-value : ��N 4G�"

 } !-; 6���; ,; ��%�D 6���;CI : `F��}6)��)�"��  

  

 $�	);D <)(Romero Zarco. 1986).  7��� );

�)� ^�)5��<D4>
9 :! 	< �0 �H h34>
9 �  	< �0

2 ��� ��)5 � !�*)5 	�)& ,��< 4>
9 �< h���  ,"�5

O. michauxii C�)�/; 6�	�< ,D <�;  )�<�I�A2 

$� ��/" v-L� C�� � !��;��" � !0<�	�I�  �<�; )%

D$� �j"J U%��	�  ��; .4>
9 )��� ^�< ,��< 	< �0 

  !�*)5 	�)&D��/" , �	�I�� � !0<4�� �j"J �<�; )% .

D	� I� C�)�
 A2 ,"�5 ,; y�;)� O. amoena 

subsp. meshhedensis �	�I�� ,D <�;  ,"�5 C�)%

$�  ��; .`F�� $�	); ��R@ �� ^ 3  ��	< �	�I%

D $������)(A1)� ,"�5 O. michauxii 1  C���< �;

D 	� I� C�)�
)204/0 (�	�I�� ,"�5 � C�)%  

O. viciaefolia  	� I� C�)�/; C���< �; )445/0 ( 

 �� �	�I���"C�)%  DU%��	� $� 	�<	�F);  ��;.   
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 ,"�5 K�
.� 	<O. amoena subsp. 

meshhedensis  $8%��	�D ���)* C���< �;m14� 

	�)&  C�*)5  	<  7cD A1 �  C�)�/;  ��N $G�"  

��%�D ^�����)D C�)% )26/68( ���� C�)�
D �

�	�I���" C; �<�;  $������)D)12/0 ( ^)*  P	< �

�	�I�� ���!3 ,; t�; $-D  ,D <�; ,"�5 C�)%

��/" $�� �;� � !0< )% $-��H% ��R@ �� ,"�5 C�� �<�;

$�  ��; .  

� )0 :I" C>% 6�);=  T�ZP ��D $8%��	�

,"�5 C; K�!% 	< ,>@�L� <	�� ,; ,��.% ��0

,Z@x�  C("�� ,��� ); $-P� 6�06  � ^�."� 4ZP .
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4>
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4>
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 �� �<�Z���6  4ZPD �� 9 	< � � )DW $8%��	�6  

 6�	 );14 4>
9 �  � ^�."� 7)8�� 4>
9  6�0
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9 )�  6�0

 !�*)5 	�)& )(�< ��)5 	< ,>@�L� <	�� . ,SO/�

 �� )�/; )�<�I� C���< �^�< ��)5 ,; 4G�" ��� ��)5

$� T�ZP ^�
% )e"  ��;.  

4>
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4>
9 C�� ��(��9 h@< ,; �<	 	< �0 '!9 6 !; 

Onobrychis ,"�5 )|D� �4��  ,>@�L� <	�� 6�0

 :O; ,; M->��Hymenobrychis  ,D  !��0

40�G� �J C; �" 6<��� 	��; $H�V�@�*	�� 6�0 �0

<	�< <�9� . 6�	�< :O; C�� K�
.� 	<

^�����)D ��G�)I% 6�0 C�� �� � �	�I�� ,"�5 �	  6�0

 !��0 $�� �;� . <� >% B	�
�D^����)  � �0

��� "� <�>;� 6)5 �J bc�F� C>% � �0  $@�
�?� 6�0

 C;D^����) ,"�5 6�0 $� z-�O� 6�0  ,;  "��%

 ^�."� 	< 4I*�� ��
�?� C>% 	< 6	��;� ���!3

$&c% C; 6�0 ,"�5  ,; 6�D <�� ,�*)5 	�(Lemmi 

et al. 1995) .f���"  6�); MIR% C�� �� hP�?

,"�5 Q�O�"� �<�" 6�0= � ,;H ^�."� 6�); )(� 

%cC; $& ,"�5 ,"�5 6� $�	); 6�0  �)|D� ,D � �

C@�� 6�); �  !��0 ��)�� 6	�SR"�  " � $�	); 	�;� 

<�;  0��F �<�Z��� h;�&.  

  
�� 9 6-  ,; ,��.%,Z@x�  T�ZP $-P� 6�0D $8%��	�

,"�5 7)8�� ,>@�L� <	�� 6�0  

T�ZP 

  

,Z@x�$-P� 6�0 

��� ^�< 

S 0.43 -0.06 
L 0.42 -0.32 

TL 0.43 -0.26 
AR 0.41 -0.34 

r-value 0.33 0.69 
CI 0.39 0.47 

�1��)�<�I� 4.98 0.89 

$G�" '"��	��  P	< 83.07 14.87 

$>
.% '"��	��  P	< 83.07 97.94 
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ABSTRACT 

 
Fourteen populations of sections Hymenobrychis, Lophobrychis and Onobrychis of 

sainfoin were collected from natural habitats across Iran. Number and size of the 

chromosomes as well as karyotypic formula of the populations were measured and studied 

using their root tip meristemes. The basic chromosome number varied between x=7 and 

x=8 and their chromosomal types were metacentric and sub-metacentric. As for the 

genome length average, the highest belonged to  

O. viciaefolia (48.157µm) and the lowest to O. amoana subsp. meshhedensis (14.409µm). 

The results of variance analysis based on unbalanced completely randomized design 

showed significant differences among the populations for the most of the studied traits 

(P<%1). O. michauxii 2 classified as asymmetric class of B and others as A. O. amoena 

subsp. meshhedensis with 14m formula, stand in A class, had the most relative length of 

shortest chromosome (68.26), lowest intra chromosal asymmetrical (0.12), lowest 

differences of relative length (5.31), and the highest total form percentage was symmetrical 

species. Using principal components analysis, the first two components justified %97.94 of 

the total variance. By cutting dendrogram, resulted from cluster analysis based on the 

karyotypic parameters species, the highest distance was obtained between O. schahuensis 1 

and O. viciaefolia and the lowest metric distance value was obtained between populations 

of O. schahuensis 1 and  

O. chorassanica 1.  
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