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An anatomical study of the genus Isatis in Iran 
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  4�)*"! �0% .�� I�	J�0  �* 1 �% �K �3 '%$% 4�)* a C� ��0 P. brevipes�  

P. multicaule9�$ '�)* ^�LC 2�� ��3�6  .I+$ �� �� � �� ` � 9UV �/�*$5+$ $� �� �% �K 

H	� '�		K$�� 7!�. ��	� 4$ 	. ��  Pachypterygium &$ Isatis '�0�)! I+$ �9�$ '�3 a5O! 

$� -�\%$ ���5C� � E ���)� ' �� I
�51 5Q* �% �� �  "! 9+ �� '�!� 9�% �	K .�%  "��5�

F5� "�+5)� 0� _�* �% "]+5�� ^Q*  WO�YL� �0�3 '�0�)! . @5� �%  9UV �E�� &$ �5�1

 '�		K$��'��. �)* 9��+ �$.  

 

) �*  

H	� L. Isatis"	M+ �5C�6 "��5� �% 4� �MN�O! %� ! �*��)+ P �   

Bge. Pachypterygium[3 '5�� ��  �*�$% D�M�  � . %��6 4��� �%fg �* 1 Isatis%�$% % ��  

)Yildirimli 1988( �K �]N�\"*$5+$ ��O	! �%  h  "! 9��+ "*$� � �* 3�% �%��M! %$�M� i�� �  

h�,��$ "+���$5j� 
�� Dk�	! �*$5
+�! � �5]��  �$�*�$% Y	K$5, .H	�  �� l+%_* �N��/+ ��0

 4�Sameraria)�  (Pachypterygium"*$5+$ [N�\ � k �� _�*  h  �	
�0 "*$� � . 

����,) Parsa 1951 ( �� I
�51 5Q*�%��]k  i� � '�3 �+$�$ ��	����$ � 

(Boissier 1867)  � �@(Busch 1939)  �m� �* 1 )[�\$�N��/+  ( H	� &$Isatis$�   [N�E �%

n	,YL�  ��]k  '%5K ��	�  9�$ .n0 (Hedge 1968) * _�m� �* 1 Isatis  $�[N�E �%YL�   ��0 

Isatis �Samerarioides �Eremoglaston � Apterolobus9�$ '%���   �K5ZK$ �* 1 I+$  �0

�	
�0 �N��/+ . 5(+% �* 1 �%)I. biscutellifolia�  I. stenocarpa (_� $���* 1   �$�$% ��0

 5Ko "��K�* � TE�* �* �*'%5K9�$ . &$  4��!m�_! �* 1  �� �n0 );pq<( �e �% $� 5+& �* 1 

9�$ '%��� 4$5+$ � )K '%���! .5(	�3� )Rechinger 1977( �* 1 I. trachycarpa  � 4�!5�E 

);pp< ( �* 1I. cochlearis _�* $� �*%5K @�$_1 . I�	J�0����� 4$��/�0 � )rss> � 

rss?�  rssB ( @�$_1 I�C�* 1  ��0ornithorhynchus I.� I. tinctoria � spectabilis I. 

�* 15+&I. tinctoria subsp. tomentella � 5+&  �* 1 -�* �� ��+��I. cappadocica subsp. 

kurdica Sajedi & Sharifnia (Sajedi et al. 2005) $� �*%5K "�5M! . %$�M� t �S! �%

�* 1  H	� ��0Isatis �� 4$5+$ �% mm9�$ '���� �* 1 �K 4� &$ �* 1 Y3  !�*$ �0 l�

"! �3�� . 

K��� i� � _�* 4$5+$ �% H	� I+$ �%�. "! * ����� 4$��/�0 � )rssB ( �� V

�
�5+A,  9�$�u�0 �!$   H	� ��� "�+5)� "��5� �* 1Isatis 9��+ "���P � "�P$% 8��	! �% 

�)* . ��	�u	1) Gench ( �* 1 "/�! ��*� %�M�$ "P5�I. arenaria9�$ '%$% a53 $�  

)Yildirimli 1988.(9L+� �% t 	� % �� �� �� � ��  �* 1 "��	3  'v+� �� �H	� I+$ ��0
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"1v+� I+5
��! �K ' �! 4% � t 	
! �* 1 "E$5
�$ ��0  H	� I+$ ��09�$@�� %5���K �  ��0

"��5� �	*�! 7�/!  ��X.$ I�� i�$�� �% % � ! ��!���$ �� "+ (L��, � Q	! �� "�+5)� ��0

 H	� I+$�3�� ��U! 9�$ I/�!.  

 

+$� ����
  

��M�$5! "k"- +���50 ��   ��� ! ��0�������������� ����  "0��1 ��0 (IRAN) �

7(	� ������� ��� ! 8�$5! � �0 (TARI)4$5�� '�()*$% � (TUH)  �_K$5!�������  

�&���)K "M�]k 8��	! � �_+5]�  � 4$��0 ���!��$�9*�!$ � w�		 �]��/! �5�1 �* �* �$  &$ �0

 +���50- _K5!�������  �&���)K  "M�]k 8��	! ��* �* ���K �4�!5K  �% % � ! ��0

- +���50 9�51 �$5E "	��&�� � "��5� %� ! ` � ��0.  _�+�, �� ���� 2 k �% I�	J�0���e �� 

4�
�$ �� �5���! 4�S+���o� �I+�_E �4#�1 �4�
�%5K �4$��0 �4$��*&�! �4$5�� ��0  �"�5\

4�S+���o� E53"4�	�� � �* �*  �* 1 "P5� &$ "+�0 8�� �0 �+%51 ����.  

"��5� �% �* 1 ���K ' �! � F5� ��E�� ��
P�� "�+5)� ��0  4$5+$ &$ '�3 @�$_1 ��0

 %� !�MN�O!9�51 �$5E .* �* � 8�� "+$5�V �����. �% '&�� �� V �� �0 �+%51 �����* &$ �+ � 

�* �* �3 �
3$%5� "! +���50 ��0�*. '�S0G � �* 1  &$ �* 1 5+& ���H	�  Isatis  �% I�	J�0 �

H	� &$ �* 1 Pachypterygium )�K 9L+� ��MN�O! �% 4� D�M� 2��
6$ "��	3 H	� �� �0 

Isatis '�3 9+ �� % � (�  9�51 �$5E �MN�O! %� ! "�+5)� ��
P�� 5Q* &$) 2���� .( ���K

�* �*  ��� ! - +���50 �% �0������������� � ����  ��1 ��0"0IRAN) ("! ��$��(*  % 3. 

*��*     8�� '&�� ��0         7/N$ I+5����1 2 ��! �% '�3 ����)�:� ( �* �* �    "! +���50 ��0

 x� $�
�$           ��! �� $�
�$ �K [��5� I+$ �� ��*�3 "0%�g           ��$5h6 ^h+#! ��h!51 �� x� �% ���E% 

 �*�3 '%$% . �* �* Hd�      ��! �� �0
m       '�		K 9�]Z� 2 ��! �% 9.�� F.A.A.    ��*�3 '%$% �$5E

    7/N$ �� Hd�
g   �	
)1 7�
	! �V�%  .@5�             �$5h� � �3 -�S*$ y�� �� � "
�% �� V �� �5�1

      $5�$ 5+& 76$5! �+#�$ �����3:  �$5hE   @5h� 4%$%        ��h! �h� �h0�g    �h� ��   2�$z x� �% �h��E%  {

 @5� � )
�3      5O�! x� �� �0)� ��� (  {�$5E      l�
�$ ���$ �% 4%$%� �V�%    ��! �� l+ �E%  �h� {

    5O�! x� ��  )
�3)m��� ( {@5� 4%$%�$5E  ��! �� "�$& I!��K �% �0�� �h��E%  {   �h�  h)
�3

   5O�! x�)� ��� (  {   "�� �% 4%$% �$5E      ��h! �� I���
!�g    �h� �g  �h�*�| �     5hO�! x� �h�  h)
�3 

) � ��� ( ."��5�             �h6$� �"!#h�$ %$&� '�(h)*$% �h+�, - h�. '�/h)*$% '�()+�!&� �% "�+5)� ��0

$5��              9�5+A, �� V 4 /�* "��/. I����% �� _�S! �� * } /��5/�! &$ '%�U
�$ �� � 2��3 4 .

 %��6 t �S! �%m
g�3 ���� H/.  . I�	J�0��5��* 1 ���K ' �! ^  �0-�S*$�3  . 
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�� 2��~�* �* 9�5��   "��5� �% '%�U
�$ %� ! ��0 "�+5)� ��0  
 

,-� .�  ��$/  )���/ 0�� 

4�S+���o� "�5\ :�!�� 1 ' K � K �$% m�gg �� mm�g  �!5� �5
!(IRAN 15662) Isatis glauca 

4�!5K :w�� 5�! �4�S�! �&��� 2�]� ' K  "	+�N$)'���3 �E��(  I. pachycarpa 

4�S+���o� "E53 :�� �5
! ��K$. �4$&�� ��3� ���$ %�� �eg "*��+$ � "*�!5�E �5
! 

)�E�� '���3( 

I. cochlearis 

4��$5P :�5��+���6 9 � IN$ � ���+�	U�$ �5(	�3�)IRAN 15685( I. leuconeura 

4��$5P :�g �%�50�3 �%��� ��6$ �5
! ��K ��g 5�)*$5+$ �5
! (IRAN 15609) I. emarginata 

����
L� : �4�!�	1m�gg5
! 5�)*$5+$ �� � � !   (IRAN 15661) I. kotschyana 

'�)*�!5K : b+53 �x�0o 7,5� �I+5�35�E(IRAN 15732) I. raphanifolia 

4�
�G �� : �l�$��gg5
! 5�)*$5+$ � %�3�$ � (IRAN 15698)  I. minima 

4�S+���o� "�5\ : �'5�d�$ '5+_��m
g �� �egg� �!5� ��5(	� �5
!  "*$5�� 

 (IRAN 42526) 

I. lusitanica 

4�	�� : 5�)*$5+$ ��	0� x�% �%�����6$(IRAN 15699) I. trachycarpa 

4�
�%5K:�g �'�5E �5k �� w�		� �5
! ��K ;pss5
! � "(���E� ������ � 

���	/�$  (IRAN 38500) 

I. buschiana 

4$5�� :����� �l��� �5k �� ' K&�5�� (IRAN 38459) I. gaubae 

4$5�� : I+_+%m�gg �� m�gg"*$5�� � "�]	� �5
! (IRAN 36519)  I. tinctoria 

4�
�%5K : K ���S��"(���E� ������ �x5. '_�6 '�  $���	/�(IRAN 38496)  I. cappadocica  

subsp. Besseri 

���� :"N K �*%51 ���� '%  �YKm��g "�3�0 � H*�+$&5�! �5
! (IRAN 38519) I. campylocarpa 

%_+ : %��� -$5�� �5k �� ��*$(IRAN 15727) I. rugulosa 

4$5�� :%���%5! �w5K(IRAN 15598)  I. cappadocica 

subsp. steveniana 

4�
�%5K :"(���E� ������ �x5. '_�6 ' K� ���	/�$  (IRAN 39110) I. cappadocica 

subsp. kurdica 

�K(�+ �� :"� ' K � 9L�  �71�mgg ��+%_+$ � �!5� �5
! (IRAN 15615) I. cappadocica 

subsp. macrocarpa 

4��$5P: �m �� mg 2��3 �5
! ��K �5�3�K ���g �� �
gg 5�)*$5+$ �5
! 

(IRAN 16157) 

Pachypterygium 

brevipes 

4�	�� :ffx 	� �5
! ��K   �4$5�S*$ �4�	�� x 	� "E53��gg5�)*$5+$ �5
!  � 

 2�+�(IRAN 16180) 

P. multicaule 
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1�2�) 3�
 $  

n+�
* �E�� � F5� �' �! "��5� �* 1  �5
�% �% ��0H	� �0� Isatis � 

Pachypterygium  "�+5)� ��
P�� 5Q* &$ 4$5+$ �%$�$ 5+& a53 ��+"! � % 3: 

~ ' �!  

YL� �&��$�� �$5� $� "� P ��UV ' �! W+5)� �0"! 4�)*  �0% . [�\$ �% 2�Z! �$5�

�* 1 YL� ��0   Apterolobus�1� �$�$% ' �! � 9�$ ^K ����� '5S6 �� ' �! 2�� 9]�*  ��0

"! TL)! ��! '5U6 � �3��]+5�� "*�9�$ ���! �YL� �% �!$   Isatis  '5S6 �� 2�� 9]�*

]+5���2�� � 9�$ F�_�  "! � X�� [�\$ �0 �3�� .YL� _+��� ���  Samerarioides % �� 

2�� YL� �% � 9�$ %51 '5S6 � '%5
�1 ��0  Eremoglaston 2�� ���
*$ ��UV _�*  "+�)\ �

�'5S6 4% �$ `$5
�$ +YL� I  $� &$L� 5+�� Y �0"! 4�)* a C� ��  �0% . -�S*$ �$�0�)! n+�
*

' �! "C5. @5� ��� '�3 YL� l�/U� �� 5+& �% �0 �09�$ '�!� . 7/3 ^�� I�	J�0 

' �! ��0�* 1  5+& � �0 �* 1  H	� b�
L! ��0Isatis  7/3 �%;9�$ '�3 �+$�$ . 

 

45
 Isatis 

YL� I+$ &$  �* �* 1 �%'�3 @�$_1 4$5+$    ' �! ��� '�3 -�S*$ "��5� � 9�$9)0 

4� &$ �* 1 �0) 7/3 r ("! 4�)* $� 5+& n+�
* �0% : V$�YL� I+$ �%  2��  TL)! �0  �1� � 5�

"! 5�j
! 7/3 ���* � �
��5� �� lG K &$ "*��! �3�� .lG K "N� TL)! [�\$ �1� &$ 5� 

YL�  Apterolobus"!  �3�� )	Z
�$ ���� I. pachycarpa  �K%�$% '�!�5� � 7/3 ���* �1�(�  

�5K  _�* �0!t 	
 9�$ .2�� I�, [�\$ �0  '5S6 ����! �+ 5�9�$�* 1 �� �% �  

) I. lusitanica,� I. gaubae � I. cochlearis ('�� K 2�� "! '5S6 &$ 5� �* 1 �% �% � �3�� 

) I. lusitanica � I. gaubae (� * 2�� ��3�6  �% � _�� cochlearis I. � * 2�� ��3�6  � �	K

YL� ��]3 2��  Apterolobus"!  �3�� .YL� ��]3 _�* �* 1 I+$ '5S6 ��� �1�  

Apterolobus"!  �3�� . 

�* 1 D�M� �% 4�	��k$ -�.  ��0I. cochlearis�   I. lusitanicaYL� ��  0 ��Isatis  �+

Apterolobus9L+� ���$ 5�    i� � �50�� "��	3H+ +% )Davis 1964 ('�3 a5O! _�* 

 9�$ .4��0 �!$  ��+��! �� �K �* 17/3  ��0r � >"! TL)!   4�)* "�+5)� "��5� �% �%%51

'�3 '%$%   �K 9�$�% '�3 %�+ �* 1  '$5�0 ��I. gaubae &$ �1� �� 2�� 9!�LC 9]�* ���N 

�* 1 �� "� ��! ���U�  H	� ��0ApterolobusYL� �% "
��% �� � �*�$%   Isatis �$5E 

!" �*5�1 .�* 1 [�\$ �% �K [��5� I+$ ��  ��0Apterolobus 5
�K "
6 �+ ����! 2�� 9!�LC  
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 7/3;~�* 1 �% ' �!   H	� b�
L! ��0.Isatis  
Fig. 6. Fruit in different Isatis species: A1-2. I. gaubae, B. lusitanica, C1-3. I. glauca, 

D. I. emarginata, E. I. trachycarpa, F. I. tinctoria, G. I. kotschyana, H. I. pachycarpa,  

I. I. raphanifolia, J. I. minima,  K.  I. ornithorhynchus, L. I. rugulosa, M. I. campylocarpa,   

N. I. cochlearis, O. I. cochlearis, P. I. buschiana, Q1. I. cappadocica subsp. subradiata,   

Q2. I. cappadocica subsp. cappadocica, Q3. I. cappadocica subsp. besseri, 

Q4. I. cappadocica subsp. stevaniana, Q5. I. cappadocica subsp. Macrocarpa,  

Q6. I. cappadocica subsp. stenophylla.                      
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 e�

� �!$ �9�$ �1� 9!�LC &$2� �% 7E$�6 ` � �* 1 �� ��0 "! �1� &$ 5� ^�LC 5�$5�  I+$ � �3��

�* 1 [�\$ �% 9UV YL� ��0   Isatis"! 9��+ % 3. "]*�� 2�� �"�+5)� "��5� ���$5� 

I. trachycarpa ^�LC ��
*$ �% � "+�)\ � �&�*   "! '�3 �3�� . �1� �$�$% � "+�)\ _�* '5S6

�5K � l+��� ]+5�� �� �&51 ��0�9�$ �&51  .��$�0�)! I+$���5C  2��
*$  

I. trachycarpaYL� &$   Isatis YL� ��  Eremoglaston"! ��+�� $�  �	K . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7/3 r~�* 1 ' �! "C5. @5�  YL� ��0 .Isatis 

Fig. 1. T.S. fruit of section Isatis: A. I. lusitanica, B. I. gaubae, C. I. cochlearis, 
D. I. pachycarpa, E. I. tinctoria, F. I. leuconeura, G. I. kotschyana, H. I. glauca. 

 

A B 

D 

E 
F 

H G 

C 

www.SID.ir



Arc
hi

ve
 o

f S
ID

����� '��d�4$��/�0 �  

 �g

45
  Apterolobus  

 &$9U0YL� I+$ &$ '�3 5Ko �* 1  /�*$5+$ � �� �% � �Y3'�3 @�$_1 4$5+$ &$ �* 1  

  ' �! �K 9�$n	, �* 1 )7/3 > ( � 9�51 �$5E "�+5)� "��5� %� !l+�* 1  )I. koeiei( 

�)* ���N "��5� I+$ �% �* �* �� "�5
�% -�. 9�. ��.  "C5. @5� "��5� �%' �!  I+$ ��0

YL�  2�� 9!�LC �� '$5�0 ' �! "! �. 7/3 I
�51 5Q* �% �� )4$5+$ � �� �% �K  ' �3 I+$ &$

'�3 ��5�,  9�$ (]+5�� �K �3 '�0�)!��* 1 -��� �%   �0) _� ��I. raphanifolia ( 2�� 9!�LC

*lG K ����� � _�G� ��3 �� _�* "*��! �1� � 9�$ '5S6 &$ 5�  TL)! � -� 
! � "S	U�$

"! �3��. 2�� "N#0 [�\$ �0 ]+5�� 4� 9!�LC ��"! �1� 9!�LC �� 5�$5�  �3�� . 

�% �* 1 I. raphanifolia2��  2�� �'���� ' �! �% "N� 9�$ "S	U�$ ���* ' �! ��0  "N�P � �0

'5U6 � "! �$  %%51I�, 2�650 �% � "! '5S6 &$ 5� �3�� .�* 1 ��0 �% YL� I+$ �� D�M
! ��0  

"! I�, � X�� �� %51 "*��! '5S6 �3��. 
�% %$�M�� ��02�� �% ��*��  �* 1 ���	K ��0  ��0

YL� I+$  �e �� mf "!  �3��) �* 1 I
�51 5Q* �% 4���I. raphanifolia
�% �K � ��0 ��*�� 

�3 7��E % � ! �* �*��% ]* @ .(YL� I+$ �% �5K  �$%� P5� t 	� &$ �0�*. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7/3 >~�* 1 ' �! "C5. @5�  ��0YL�  Apterolobus  . 

Fig. 2. T.S. fruit of section Apterolobus: A. I. campylocarpa, B. I. rugulosa,  
C. I. minima, D. I. raphanifolia, E. I. buschiana. 
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 7/3?~�* 1 ' �! "C5. @5�  �0YL� �Eremoglaston  . 
Fig. 2. T.S. fruit of section Eremoglaston: A. I. emarginata, B. I. trachycarpa, 
C. I. brevipes, D. I. multicaule.   
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 7/3B~ "C5. @5� ' �!5+&  �* 1 ��0I. cappadocica YL� &$  s Samerarioide .  

Fig. 2. T.S. fruit of section Samerarioides: A. I. cappadocica  subsp. steveniana, 
 B. I. cappadocica subsp. macrocarpa, C. I. cappadocica subsp. besseri, 
 D. I. cappadocica  subsp. kurdica.  

A B 

C 
D 

www.SID.ir



Arc
hi

ve
 o

f S
ID

5�H	� "�+5)� "��Isatis  �% 4$5+$ 

 

 ��

~ F5� 

�% F5� "�+5)� "��5� �* 1 ��0 YL� �% "]+5�� ^Q* �b�
L! ��0 �0b�
L! � 

5+& a53 �� )! �3 '�0�. �% YL�  Isatis �* 1 [�\$ l+ �$�$% "*��! F5]1� 9�ME ! �% �0 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 7/3q~�* 1 F5� "C5. @5�  YL� �� D�M
! ��0  H	� b�
L! ��0Isatis. 
A. I. glauca, B. I. campylocarpa, C. I. emarginata, D. I. cappadocica subsp. besseri 

H/.  ��0A1, B1, C1, D1�
Kv�$ ��   X�gH/. �   ��0 A2, B2, C2, D2�
Kv�$ ��   Xe 

'�3 ����  9�$. 
Fig. 5. Leaf T.S. of Isatis species from different sections: A. I. glauca,  
B. I. campylocarpa, C. I. emarginata, D. I. cappadocica subsp. besseri. 

Note: figs A1, B1, C1 and D1 are taken with objective 10X, and figs  A2, B2, C2 

and D2 with objective 4X.  
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 Eremoglaston in terms of membranous loculus and hair type, which is a very 

important distinctive characteristic particularly at sectional level. The study also 

involved preparing drawings of the fruits of all available species.  

 

Key words: Isatis, Brassicaceae, Pachypterygium, Anatomy 

 

To observe the figures, please refer to the Persian text (pages: ����� ). 
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