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�������	  Isatis 
���� �* 

A study of the genus Isatis  in Iran 
 

��	�� �����**���� ����� � ��� � ���� ����� 

�� �����
�������
� � �� !  "�#$ %$&! '�()*$% �"+�
, ��+-��. /$0	� �1$�  �  

��2(�� ���
��� �� 3�$0� � �+ 

 

4 �5�%: 7�/�/����              905:;      :�</</����                  

����  

 �% 0=�1 >
���?��Isatis L.  � "@5A�B� ��� "�0� %��� /$05$ �%  

 �%�C "��*��D��4 0, �$0E.$ "G0� &H5$ &$ 2I�1 J5��*  "�0� &$ �����KC : 

 �5�� �*�, 05& L5 " 0M�0�N�* �� �
*% �$ I. cappadocica subsp. kurdica � 

 ��� H
B�$ �$0� �*�, 05& L5 � �*�, �% 9�$O,�$0�N�* �� /$05$ ���   ��+ 

ornithorhynchus, I. spectabilis, I. tinctoria subsp. tomentella I. � 9�$O, %�P�*�,� 

I. tinctoria  �$-���*�*�,   ��+P. brevipes, P. multicaule, P. stocksii  &$ ?��

Pachypterygium� � ?�� Isatis � � Q0� �'�
� ��*�� R	� �$O�$ � '�
, 2D &$ ?@C �
	�

S0T � L.�, R	� %�$�� �% "�
0� ��+ .�0
�*�, '�
� R �*�, 05& � �+ H
B�$ �$0� �+  �% ���

/$05$ �$�$5 �5�� "5���. �
�D �UV�  � �+�*�, ��+  ?��Isatis  �*�, 05& � ��+  

I. cappadocia  )�* �
	� �� U�D$0; ��+���KT S#I$  UV� ���� "G0� '�(5�� � �+ �*�, �+ �

-���*$ ����� &$  I.  trachycarpa   UV� &$Isatis  ��Eremoglaston . 

!��� ��"���#$  : ��%�C "��*��D�� ��A�B� ��� Pachypterygium� Isatis� Brassicaceae 

  *B�� &$ ")V���*��(* �.�$ "��.��D '+$� �� -�$  '�()*$% �� '�. �5$�$ �
* W50. �K50  0�D% "5���! %$&

-��. /$0	� �1$� "�#$ 

**�K��@� -�X��  
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 �� Z. '0
�(Brassicaceae)%��1 &$  [�\?��   �[�\\ U�D$0; �� �*�,  

'��E �
�D �% �
1�* 45OD0� �� /�	� ��+ "� 2
@)� "B��. '0@�
* -��M� ��+ %�. 

.(Alshehbaz 2003)  J+ (Hedge 1968)  &$ �@
*$05$ $���  �%]\ N�* '0
� H5$ �� >�M�� �^5�T 

4$ '%0� .Isatis �� _\^5�T 0(5% ?�� � Lepidieae"� 2
@)� $�  �+% .�*�,  ?�� ��+

Isatis O5��� �D �*�$%��G0� "C��� /��` /! &$ /! �+4$ �$�.% ��
�� 0(5�@5 &$  . '�
�

�*�, aG�. 4
I�bG H50��	� �+�"� ���. �� ?�� H5$   ��
�� c��� &$ R+ /! ��$ ��5!

 �$%��G0� �%�5&"� �.�� . d��B H5���*�, H
� &0� "MeE a
V)�  4$ �$�.% ��
�� �+

(Davis 1964) . 

 %��1 /�	� �%f\*�, � Isatis%�$% %���  �D �"� "*$��� g "*$05$ �
1�* �% Z�h$ ��5�� 

�% �%��M� %$�M� i�  ��
1�*  
  ��+�;��$ "5�
 $0j� �� g  �*$0�5�� � �0K
�*�$% U�D$0; 

(Yildirimli 1988) .UV� �
�D �D 4$ /�	� �% ��)D �	�� /$05$  '�. ���� R
��� ��+

 i���
$�� (Boissier 1888) ?�� H
�k�+ � ��+  ���P�)Sameraria, Pachypterygium (

�*�$% %��� /! �%.�� �5 H� 0, 0n* �% ��   ��+�0�"  �% �0=�1 /$05$ ��� __ �*�, Isatis  

) ��U.*�, ����b�*$  (%�$% %���.  

 ?�� ��� ��MB�e� �kV5���Isatis &$ 2KE /��& �� ��
B1753)  Linnaeus( &�� 

"�  ��o! �% � %%0,�
�
+�� (Bauhinia) � ���^*��� (Tournefort)?�� &$ Isatis   '�. '%0� N�*

4$ ) Bonnier 1911, Hegi 1917 .('�5��@�5% (Dioscorides) �� %�G p��D �% O
* Isatis 

tinctoria 4$ '%0D '��.$ )1958 Hegi .( 

��
B) ]�q[ ( ?�� �$0�IsatisN�* �� �*�, ��	`   ��+I. tinctoria, I. lusitanica, 

armena . I � I. aegyptica4$ '%��!  .%�-��*�D (De Candolle 1821)?�� �$0�  Isatis 

]�  UV� �% 4�� �*�, Samerarioides � Glastum4$ '%��! .  $ "�0� H
B�"�
b^� ��� 

i�� ?�� H5$ �
$�� )]YYY ('�. N�P*$ 4$ .�� ?�� Isatis �% $� ��	` UV� ) 2��.

Apterolobus, Glastum, Sameraroides, Eremoglaston(  �_Y4$ '%0D ���� ��KT �*�,  .

9�� (Busch 1939) �%�  ?�� �0(*&�Isatis����. ���  �%  �[�4$ '%��! �*�,   �D][ 

 �% /! &$ �*�,/$05$"� %����  �.�� .r�0, �+R5 (Grossheimi 1950) �% ����%� S0.  

C��P� %���� Isatis cappadocica4$ ��.�*  .���;  )]sq] ( �%Flore de I’Iran/$05$  &$  

_] �*�, )Z�h$�B��@5  ( '%0� N�* $�$4. 
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J+) ]sfY (*$05$ ���  �%�@
 _] �*�, IsatisUV� ZB�E �%  ��+Isatis, 

Samerarioides, Eremoglaston � Apterolobus� &$ � 4$ '%0D 0Dt  H
/! �+ ]� 05& �*�, 

4$ '%��! /$05$ ��)D '%���� �% $�: 
I. emarginata,  I. cappadocica, I. kotschyana, I. leuconeura, I. gaubae,  I. lusitanica, 

 I. koeiei, I.  pachycarpa,  I. minima,  I. campylocarpa,   I. raphanifolia,  I. rugulosa, 
I. buschiana, I. glauca. 

 

 /�
� &$ 05��*�,  ��+�% '�. 0DtJ+ i�� �D �@
*$05$ ���  ) ]sfY( /$05$ ���  �O� 

�, %��� �M� ��	B� �% ��*%�� �� 0(* �$0E�* �+� I. trachycarpa, I. cochlearis � 

I. tinctoria  /$05$ �$0� i��0(�
.�) Rechinger 1977(� /��0	E )]uu� ( � ����� 

/$��@�+) 7vv� � 7vv� ( O
*4$ '�. W
I�� �5 � 9�$O, . ?�� H5$ w$0,�*�� /��D��

x
+ 3���� �MB�e� �% � 4$ '�)* �
	� � �%�C "��*��D�� "�0� �*�, "@
����*! �5 

'�.0)��� �)* 4 �5 ?�� H5$ '����% �$. 

 

 (�� �����  

 ?�� �� y��0� ��C#T$ �
�DIsatis 3�� /�	� '��C ��+���  �% %���� �. ���! .

 3�����15 4
�+$ O0(5% �MB�e� O
* �5%0, .�*��*  "*��$ � �OD0� N�5���0+ ��` �% %���� ��+

4 0, �$0E "�
�&�� � "�0� %��� .�*��* �% %���� aE$�* 3 � ��n�� �� �*�, ��+ �+ 05& � 

�*�, 3�� ��+ �*��* ���! �+ &$ '&�� ��*�*��* "K�* �0zD � 4 0, ���I /��$   �$0� �+

"5���. '&$�*$ O
* � �+  �0
,  �'�
� %�M�$ ��+  �Q0� ��! 4% �� '�
, �$O�$ 05� � �E� . �%

��MB�e� H5$ c��P��. �%�5& �1 ��  4G� 2I�1 ?�� H5$ L
��5���  %�M�$ %��� �% " �D

�. .�*�, S0. L5 &$ '%�^�$ �� �+  ��1#eI$ � R
+�^� �0)��$ ]u�� ( '��% 2
KE &$

Q0� ��
I�bG � '&$�*$ ��E� ��
I�bG �")5�� '�C�E ��+ �E� � �$  '&$�*$ � 4B�1 ��$

Q0� L.�, �E� ��+ 2, c�* ��$  �% {0D ��
I�bG �H5t!4��E  �'�
, W��V� �$O�$ � �+

L�G�* �Q0K�, �Q0K�D ��
I�bG � '&$�*$ R`0; � �+  H
�k�+ � '�
� N% �'���D � ���� ��+

�. �
	� -�� � '0P1 �'�
� �,� �'�
� ��
I�bG 05� � 2@. �4B�1 �'&$�*$ . "B��
P5% 05��b�

�*��*  |
� ��+ �h |
� 0
 "��e� }��Kew N�5���0+ � � �H5� ��+$ �
B�~*�� � �
*��5%0, :G  . 

��$�.% �� ���� �� �*�, "5���. ��G ��+  �% " �D 4E% ���0= � ?�� �� >�M�� ��+

�*��* H
� y�K��$ H

M�  "@5A�B� ��� "�0� ���D �% 0=�1 >
��� �% �?�� H5$ "+�
, ��+

4�$0E � 4+�K. �%�C %��!0� �$0� ����%� �$O�$ �D �%�C "��*��D�� 9�� &$ H
� 

'�0,  4$ '�*& �$%���� W��V� ��+)Heywood 1976(�. '%�^�$ � ."�0� ��+ "��*��D�� 
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 q\

�%�C�@� � p�V�*$ �� 
 -�$�� 2fs  ")5$& � ")5�� "@5A�B� ��� 4^Iq� &$ �*��* ]s �*�, 

?�� �� >�M�� �*�, 05& U. �  ��+Isatis  � Pachypterygium  ��! 2�C ��. c��P� &$ fs 

V�*$ 4^I �'�. p�q\ � "^
D 4^I ]s%�� "�D 4^I  . "�D 4^I 0+ �$0�) -�T 2
KE &$

R`0; � '�
� �0C � -�T �'�
� N% -�T ��+ (...'&$�*$ J�; 2E$�1 H
(*�
�  �5%0, �K��� �0
,

O
* "^
D ��^I %��� �% � 4B�1 �� ���� ��  4 0, ���I ���� �D 4^I0+ W��V� ��+

) -���] .( �%]_D0+ &$ /��D��  �*��* �% N$�D0+ &$ /��D�� U. �% �"+�
, �*��* � N$�

 "+�
, �*��* L5 N$�D0+ 0(5% /��D�� � �% � "+�
,) �C��P�q��*��*  ( �$0E '%�^�$ %���

4 0,.'%$% ?50���  �*�, %$�M� � "@5A�B� ��� ��^I r�$0� �+ �. 2
@)� '�. �MB�e� ��+ .

 �'�0, ��n�� � �*�, ���� 05& � �+ *�,� �+�.�G �5OP� 9�� &$ �MB�e� %��� �  �$

)Cluster Analysis (�. '%�^�$ .'%$% /%0D %�$�*��$  9�� �� �+ Z-Score�5%0, N�P*$ . 

9�� �� N$0,��*% R�  ��+UPGMA (Unweighted Pair-Group Method using 

Arithmetic Averages), Single Linkage, Complete Linkage, Ward0, ���I 4  

)Quick 1993 and Inrouille 1986 .( 9�� �%Ward9�� �% � "�
�E$ 3�0� ��I�  &$   ��+

�. '%�^�$ "�
�E$ ��I�  &$ 0(5% . H50�)
� �$�$% "@5A�B� ��� ��^I H

M� ��n�� ��

 2�$�C �5OP� �K��� �0

j�)Factor Analysis (4 0, N�P*$ .�^B�� �� �5OP� �+ "�I$ �

)Principal Component Analysis ( �#; �
	� �)scatter plot (�^B�� �+N�% � -�$ � 

)PCA1, PCA2 (��! 2�C �� . ?�� /�
*�P�, 2
B%Pachypterygium �%�C "��*��D�� �% 

"�0� �% �D %�� H5$ �*�, "G0� '�(5�� %��� �% 3���� �MB�e� � "@5A�B� ��� ��+  H5$ H
� ��+

��KT � ?�� �%  ����/! �+�� 4.$% %��� "5�+�5%0� "*��D 2@.  . N0* &$ ����! ��+O
B�*! �%

�$O $  (SPSS Inc. 2003)   SPSS V. 11.5$ �. '%�^�. 

 

  -��� ]� ��^I 40	 "@5A�B� ��� "��*��D�� �% �+�D � C  �%��*�, 05& � �+ �*�, �+ 

�)�*�"�$ �  ��� 

")5�� N0  :] � �B��@5 �_ � �B��% � [� �B���` ] 

����M)*$: ]� ��� 4��E �% �_� ��� 4��E �� "*�
� 4��E �% �[� '�C�E �� L5%O* 

��� 4��E ��� ����� 4��E �� '�C�E  �q� '%� )p�M)*$ /���( 

_ 

Q0� �5�; ��+ �$: _� O
*A$�' �$ �[� "�
e���� ���
� ��� "(�`� �*�. �$� 

 q� "�.�E �f� "�
e���� "�.�E� "(�` ��� "�
e���� 0 O
*' �$� 

 Y� "�
e���� "h0� RV�A$� �s� "�
e����O
*A$� ' �$ �]_� 0O
*' �$� 

][� "�
e��� 

[ 
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 q]

Q0� �
.�1 ��+5�; � �$: ]�  �w�I[� ZB �$�$% Rn���* ��+ ��� �*$�*% �$�$%  ��+

aV)��* �q� �*$�*% �$�$% Rn���* � aV)� ��+ ��� �*$�*% '�$ �$–'0(�D  �$� 

 Y�ZB  �� %0, ��+���
� �� 25 

� 

Q0K�% -�T �+: ]�  &$�%)&$ 0�)
�_ "�*� 0��( �_�  '���D) ��_"�*�  0��(� 

[� Q0K�% /��� 

q 

,0� ��	�E�  �$: ]� "�
e��� �"h0� RV�–0 'O
* �$ �_�0 'O
* �$ �[� "(�`� 

�*�. �$ ��� "�
e����"eG –� "�
e�� �q� "eG�0 O
*' �$ �f� "eG� 

0O
*' �$�
e��� �"�0 O
*' �$ ��� "�
e��� �Y�"�
e��� �"�
e��� � 

0'O
* �$ �s� "�
e��� �5 "�
e���� 'O
*A$� �$ �]]�"�
e��� – RV�  "h0� 

f 

Q0� �
.�1 ��+�E�  �$: ]� �w�I _� '�$ �*$�*% �$� '0(�D �$ ���  �$�$%

�*$�*% aV)� ��+ �q�*$�*% �$�$% � aV)��* ��+ �f� �*�.  �$)ZB � %0, ��+ 

���
�( 

� 

Q0� ",��K�` �+�E� �� : ]� 9�h! �E� �_� 9�h! �E� ��
* �[�  Q0�  ��+

�E�  L.�, �E�  �5�; L5%O* �$�Q0�  �E� ��
* "5��� ��+ 9�h! 

Y 

Q0� 4��V= �+: ]� R
V= �_� R
V= U
� � RD �[� {&�* s 

Q0� {0D: _� {0D �E�  �[�$�M� RD ��MP� ����� �N0* � %q� {�* � �O
 

RD RD$0� �� w�I �5 �MP�) sparsely hirsute( �f�w�I �5 �MP� �O
� {�*  

)non-sparsely hirsute( �Y�"5��   

]\ 

L.�, N0  �+: ]� {�* L.�, /��� �� "B#+ O
� �_� {�* ��D����
�  � 

�� {�* ��D�%0,  �q� L.�, /��� �f� {�* "z�z� �� 25�� �� %0, ��D � 

��  {�* O
� "z�z�� Y� {�* "z�z� O
�� 'O
* �$ �s�{�*  ��D �� O
�–"B#+ �"z�z�   

]] 

L.�, '&$�*$ �+) "�
� 0��(: ]_ 

R`0; 2@. ��+'���D  :]� w�I � '�. R
V= "�D �_� w�I � '�)* R
V=� 

 [�  '�
�G � '�. R
V= '��K@5 ��� '�
�G "�D � '�)* R
V= �q� R
V= "�D 

'�
�G � 

][ 

R`0; 2@. ��+��� �: ]� '�. R
V= '��K@5 �_� '�. R
V= "�D � J5��� ��� 

 [�'�)* R
V=  

]� 

R`0; -�T ��+ '���D )"�
� 0��(: ]q 

R`0; -�T ��+ ���� )"�
� 0��(: ]f 

Q0K�D �*� �+: ]� %�& �_�  OK ��� U^�� �f�U^�� � %�& �� 25�� OK � 

Y�OK � U^��  �]\� %�& �� 25�� OK 

]� 
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 q_

Q0K�D {0D �+: ]� �$% {0D �_� {0D /��� ]Y 

Q0K�D �0C �+) "�
� 0��(: ]s 

Q0K�D -�T �+) "�
� 0��(: _\ 

Q0K�D �0C �� -�T 4K�* �+: _] 

L�G�* -�T �+) "�
� 0��(: __ 

Q0K�, 2@. �+ :_� "h0� RV�A$�����
�  �[�H	; "h0� RV�A$�  �q�"�
e��� � 

"eG �Y� "h0� RV�A$�� "�
e��� 

_[ 

�TQ0K�, - �+) "�
� 0��(: _� 

Q0K�, �0C �+) "�
� 0��(: _q 

Q0K�, �0C �� -�T 4K�* �+: _f 

N% 4��V= '�
�: ]� '�. R
V= ��. �� �_� '�. R
V= �[�'�)* R
V=  _� 

N% 4B�1 '�
�: ]� '�
�G �� "B��*�; �_� "� $ �� "B��*�; �[� "B��*�; �q�  �� '�
�G

"B��*�; "+�, ��� G �� "� $'�
� �Y�R
����  

_Y 

N% -�T  '�
�)"�
� 0��(: _s 

 �� -�� c�M.'0P1: [\ 

'�
� '�C�E :]� '�, �$ �_� �*$��$ N���� � �$ �[�  �*$��$ �$� '�, �$� 

��L5���  '�*�. �f� "eG� '�, �$ ���%0,  �s� N���� �]\�  2@. "K�E� 

]]� L5��� '�. '�50� '�*�. �][� '�. '�50� 

[] 

{�*
� '� :]� '�50�0 �_� �$% -�` '�50�0 �[�  %0, ���-�` %0,  �$% �q� %0, 

��,% �$�  f�O
�  ���{�* %0,  �$% �s� L5��� 

[_ 

 -�� ��	�*$'�
� :]� A$� "h0� RV� �[�H	; '0P1 w0T �� �"�
e���  '�.� 

 ��L5��� '0P1 w0T �� �"�
e���  '�*�.� q�R+ "�
e���  '0P1 0eE � 

f�  R
* 5$%'0 �Y�"�.�E  �]\ "z�z� �]]� �� 2b�� '0P1  ��	�*$'�
� 

[[ 

"*�
� �,�: ]�  &$�	�*$��), R
V= '0P1 ��� � '�. '�
)D  �_�  &$ �	�*$ �'�
)D

'0P1 ����R
V=  �  L5��� ��
. �,� ��� �[� '�
)D �	�*$ �� $���$ &$ L5��� �,� �

�� 0P1 ���D �% L5��� "K*�� �,� �% '$0�+ L5��� �,�' � q� '0P1 �� L5��� �,� 

'�. '�
)D �f�L5��� �,� � &$  ��	�*$aV)� '0P1 ��� � '�
� 0� ���  ���
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56  I. cappadocica subsp. kurdica Sajedi & Sharifnia subsp. nov. 
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 2@._�  U�D$0;I. cappadocica subsp. kurdica /$05$ �%. 
Fig. 2. Distribution of I. cappadocica subsp. kurdica in Iran. 
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 2@.�� Isatis cappadocica subsp. kurdica Sajedi & Sharifnia :(A).2��D '�
, � 

(B). '�
� )L�
���G .( 
Fig. 1. Isatis cappadocica subsp. kurdica Sajedi & Sharifnia: (A). mature plant,  

(B). fruit (silicule).                                                                                                           
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7- I. tinctoria subsp. tomentella (Boiss.) Davis., in Notes RBG Edin., 26: 22. 1964 

           �% �*��* �MB�e�  "��. '�
, }�� N�5���0+ �% %���� ��+)TARI (�*��*  �$ 
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 2@.��  U�D$0; I. tinctoria subsp. tomentella /$05$ �%. 

Fig. 4. Distribution of I. tinctoria subsp. tomentella in Iran. 
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 2@.�� Isatis tinctoria subsp. tomentella (Boiss.) Davis:(A) .2��D '�
, � (B). '�
� 

)H
���G(� (C).'0P1 �
1�* &$ '�
� "=0C 3e�� .  
Fig. 3. Isatis tinctoria subsp. tomentella (Boiss.) Davis: (A). mature plant, (B). fruit 

(siliqua), (C). T.S. of fruit at locule region.                                                                      

A B 

C 

www.SID.ir



Arc
hi

ve
 o

f S
ID

 qs

 I. spectabilis Davis., in Notes R.B.G. Edinb., 26: 22. 1964   ��  
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 2@.�� U�D$0;  I. spectabilis /$05$ �%. 

Fig. 6. Distribution of I. spectabilis in Iran. 
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2@. �– Isatis spectabilis Davis:(A) .2��D '�
, �(B). '�
� )H
���G(� (C). "=0C 3e�� 

'0P1 �
1�* &$ '�
�. 
Fig. 5. Isatis spectabilis Davis: (A). mature plant, (B). fruit (siliqua), (C). T.S. of 

fruit at locule region. 
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s Q0K�,  -�T �� �+q/]"�
�   �0�� �%�& '�C�E �% H
���G �N������	; �� '�
�G 

  ...................................................................................... N. Busch I. orninthorhynchus   

 

 

� Q0K�,  -�T �� �+q/] "�
�  �0�� �"+�D�E �% H
���G�, '�C' �$ 4$� � �5 � 

'�
�G"�@. 4� �� .................................................................. ......I. minima Bge. 
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]\ w0T �� �H	; �	�*$ �% H
���G'�C�E L5���   �'�*�. Z�h$

'�
�G...........................................................................................................  I. lusitanica L  

 

� #��D �N���� � H	; "*�
� 4��E �% H
���G'�
�G .................................................. ]] 

]] Q0�  �+2��D...........................................................................................  I. koeiei Rech. f.  

� Q0� "(�` �+� �*�. �$.............................................................. ...I. raphanifolia Boiss.  

]_  '�
� -�T� �� 7)  ���* ��� (/! �0C 0�$0� -�� �  � H	; Z�h$ �+

"5�)h................................................................................. ............ I. cappadocica Desv. 

 

� /! �0C 0�$0� �% &$ U
� '�
� -�T -�� � R
V= � L5��� Z�h$ �+............................. ][ 

][ �% '�
� '�
�'�C�E*$��$ � �$........................................................................................... ]� 

�  �% '�
� '�
�*$��$ 0
h '�C�E� �$4V� � .................................................................. ]f 

]� L5%O* '0P1 �� �'�
� '�C�E "�
e��� �� "h0� RV�A$� '�
�..  I. cochlearis  Boiss.  

�  L5%O* '0P1"�* '�
� '�C�E �� "�
e��� '�
� ��.��� "eG.................................. ]q 

]q  �� L5%O* '0P1��	�*$'�
� ................................. ............. I. campylocarpa Boiss.  

� "*�
� '0P1 4
ME��........................................................ ..........I. buschiana Schischk.  

]f RV�A$� '�
�  "h0� RV�A$� �5 �  "h0�� Q0� �"�
e���  �5 � R
V= �+��D U
� 

R
V=...................................................................................................................................... 

 

]� 

� "h0� RV�A$� '�
��  � ���
�"�
e����"eG .......................................................... ]s 

]� "� RG '0P1 w0T �� '�
� /�
� N�(�+ ��B��% "�
e��� �%�.�'�,  ��$

-�� �
.�1 �L5��� �� ��+ �.�G ���D "K* ZD0� �$........... I. spectabilis Davis  

 

�  ��`"h0� RV�A$� �4V� '�
� ��B���.�G �O
� -�� �
.�1 �"�
e���  �$� 

"�
	5%................................................................................................................................... 

 

�� 

]Y  �� 25���� �� "h0� RV�A$� Z�h$ '�
� "h0� RV�A$�� Q0� �"�
e���  �+

U
���D R
V=.................................................... ..I. kotschyana Boiss. & Hohen. 

 

� "�
e��� �"�
e��� '�
��"�
e��� �"h0� RV�A$� � Q0� �"h0� RV�  R
V= �+

..................................................................................................I.  glauca Auch . ex Boiss.  

 

]s "�
e��� '�
�� "eG.......................................................................................................... _\ 

 "h0� RV�A$� �� "�
e��� '�
�� ���
�......................................................................... _] 

_\ H
���G -�T �� ]q �� _� �0C � _ �� � "�
� Q0� �0�� '�C�E ��+  �$

"�
e���� %�KD ����
� �� "�.�E..................................... ........I.  gaubae Bornm. 
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�  H
���G -�T ��]_ �� ]��0C �  [  ��� "�
� �0�� Q0� '�C�E ��+  �$

%�& �� 25���� OK '�
, �"�
e���......... ...........I. leuconeura Boiss. & Buhse 

 

_] "h0� RV�A$� L�
���G� �"��V� {0D �� ���
� ���* '0P1�Q0� {0D   �+

0�&................................................................................................ f. .I. pachycarpa Rech.. 

 

� {0D �"�
e��� H
���G "� �5 � %�B!  �{0DL5��� �	�*$�% �% '�*�.'0P1 �  

 0
h���*..... ...........................................................................................  .......I. tinctoria L 

 

 

=6,05& "5���. �
�D �*�  ��+I. cappadocica  

 L�
���G-�T �� ]\ �� ]� �0C � q�� ]\"�
�  ��"h0� RV� �0–&�B � �5 �

%0, "h0� RV�..............................................................................subsp. cappadocica 

] 

_ ���G
 L� -�T ��][�� [\ �0C � Y �� [q "�
� ���
� �0���"h0� RV� � 

� "h0� RV�A$– U
���D %0,............................................................................................ 

� 

[ -�� � ��T �� L�
���G ��+$=��$% ��� ...................................................................... _ 

� -�� ��G ��+4V� U
���D L�
��$% ��� "�D �5 ..................................................... � 

 L�
���G -�T �� ]s �� [\ �0C � ]] �� _\ "�
�  �5 H	; "h0� RV� �0��

Z�h$ ���
� �*� �� U^�� ......Davis subsp. macrocarpa  (Jaub. & Spach)  

[ 

 L�
���G -�T �� ]q �0C � ]\�  �]�"�
�  0����K50�� � 0, % .....................

..............................................................................subsp. steveniana (Trautv.) Davis 

� 

q 5�; �% L�
���GH
'�,  %0, �5 �$ �{�*  D �� �{�* �5 �$�B�`..................................... � 

� "K�E �5 %0, �5�; �% L�
���G{�* �O
� '�50�0 �5 .................................................... � 

 L�
���G -�T �� ]s �� [\ �0C � ]] �� _\ "�
� 0��� �5 H	; "h0� RV� 

"*$�h�$ Z�h$ ����
�.......................subsp. macrocarpa (Jaub.& Spach) Davis 

q 

 

f 

L�
���G -�T �� ]\ �� _q�0C � ]\ �� _\ "�
�  ���
� �5 ���
� �0��

H	;........................................................................................................................................... 

� 

 �% L�
���G -�T  ��0C 0�$0�����
.............................................................. 

.....................................................subsp. stenophylla (Bornm. & Gaubae) Hedge 

f 

 ���
� ��0C 0�$0� �% &$ 0��D L�
���G -�T H	; 

................................................................................ subsp. subradiata (Rupr.) Davis 

� 

  -�T �� L�
���G_q �0C � [q"�
�   �0��'�50�0................................................ 

............................................................................. subsp. kurdica Sajedi & Sharifnia 

� 
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  -�T �� L�
���G]q �� _� �0C � ]� �� _f"�
�  {�* �0�� O
�.......................... 

.............................................................subsp. besseri (Trautv.) Hedge & Lamond 

� 

 

&.��� ��> ��/�/?$�3 ��" 

�� �5  �� �%�C "��*��D�� ��+ �%�5& ��
�� 4���e� "@5A�B� ��� ��MB�e� J5��*

��KT � '�(5�� %��� �% �0(*&�� ���0= � 4.$% �*�,0� ���� ?�� �� >�M�� ��+ ��+ 

Isatis� Pachypterygium %��* 45��� $�  ./��+ 2@. �% �D �*�, < "� �n1#� �%�. 

H5���  �% q/���
�� �1 �% �D 4$ '�. %�P5$ "�I$ �.�G ��	` � UV� �� "5���   ����

%�$% 4���e� "@5A�B� ��� "�0� �% �%�	�)
; . 

 �*�, &$ -�$ �.�GI. emarginata � trachycarpa   I. �*�, �  &$ U
; �� �D "5�+

N�* �� /$05$ �% 0=�1 >
��� ��+P. brevipes.  P. multicaule "� ��G��.   '�. 2
@)� ��*�.

4$ .*�, ��	`��D "@5%O* �� ��  �� 0, �$0E 0(5�@5 ���D �% "B�KE 2��E �� "� � �*$  /$��/! �+ 

%��* 0���� �1$� ?�� L5 �% $� .�*�, -���*$ Z
�0� H5$ �� ��+P. brevipes  � 

 P. multicaule ?�� &$  Pachypterygium   UV� �� Eremoglaston ?�� &$ Isatis 

"� 0n* �� ���0= �� .*�, -���*$  ���0= H
�k�+�I. trachycarpa     UV� &$ O
*Isatis  

"� '%$% /�)* "��G ��  UV� H5$ �� %�.. 

�*�, &$ N�% "�I$ �.�G   UV� 0(*�)* � 4$ '�. 2
@)� 05& ��+Isatis"�  �.��: 

I.      kotschyana,    I.     glauca,    I.     gaubae,    I.     tinctoria,    I.     campylocarpa, 

I.  buschiana,  I.  cochlearis,  I.  leuocunera,  I.  pachycarpa,  I.  lusitanica. 

�@*� �.�G 05& � &$ "�I$ �.�G �D 4$ H5$ ��  �.�G ��bG �% ���� 2��E 

05& �% � 4$ '�. 2
@)� .�G�*�, �% "*�
� � I. campylocarpa, I. buschiana&$   UV�

Apterolobus*�, �� '$0�+ � I. cochlearisUV� &$ Isatis �� 0, �$0E  �*$ . �� O
* '�+�)� H5$

�5%0�  ")V� '�(5�� %��� �% '�5�� %���� ��+I. cochlearis%�$% 4���e�  �  J5��* �� ���� ��

 �� c��� �� O
* � "�50)� "�0�?5�5%) ]sf�  (R+ -���1$ �  /%�� UV�cochlearis I.  

�� I. campylocarpa, I. buschiana $� "� 45��� ��D� �% H� 0, �$0E �@�5$ �� ���� �� H@
B 

.�G �% 0
G$ �*�,� UV� IsatisUV� ��   ��T �� "@5A�B� ��� "�0� �% �%�	�)
; ����

�%�$�* 4���e� 2��D "�0�  �+4$ &�
* %��� ��bG H5$ �% 0�)
� �. 

  UV� 0(*�)* N� "�I$ �.�GApterolobus  �*�, 2��. � 4$ � 05& ��+" �.��: 

I. raphanifolia, I. rugulosa, I. minima, I. ornithorhynchus.  H5$O
* �.�G  �� ���D

UV� %�$% 4���e� "@5A�B� ��� "�0� �% �%�	�)
; ����. 
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 &$ N��	` �.�GUV�  Samerarioides"� 2
@)� %%0,. 05& ��+ *�,� �+� 

I. cappadocica �� 0, �$0E �.�G H5$ �%   H5$ � �*$#��D O
* �.�G��  UV�   ���� �%�	�)
; 

 "@5A�B� ��� "�0� �% >
��� H5$%�$% 4���e� .�*�, ���� ���  ��+Isatis  

�Pachypterygium  �^B�� r�$ 0�   ��+ PCA  2@. �%�4$ '��! . 

 

@���� 

���^I �� 3���� �n1#� 4	�17-19 %�. �M�$0� "�
�(*$ H�� . 

 

���A�����B� 
�0: '�
~���� * �������
� � �� ! "�0� ��  UV� �"+�
, ��+

 ���
���"��� �+�  "��; ����I�����  /$0	��u�u�� W50. �K50  0�D%  ��
* '�@)*$%

-��. /$0	� �1$� �"�#$ %$&! '�()*$% �"��. 4�5&� �$ "^eb� 0�D% �� �� ��

2(�� ���
��� ��)D 3�$0� � �+. 

* E-mail: sepidehsajedi@yahoo.com 
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• A new key was developed to the genus Isatis and the subspecies of  

I. cappadocica.      

 Geographical distribution maps of all the species were prepared. As a result 

of the present study, the number of members of the genus Isatis L. reached to 22 

species. 

 

Key words: Isatis, Brassicaceae, numeric taxonomy, Pachypterygium 

 

To look at the figures and table, please refer to the Persian text 

(pages: �����  ). 
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