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Absidia spinosa, Actinomucor elegans, Cunninghamella echinulata var. echinulata, 

C. echinulata var. nodosa, C. echinulata var. verticillata, Mucor circinelloides  

f. circinelloides, M. circinelloides f. lusitanicus, M. hiemalis f. luteus, 

M. inaequisporus, M. plumbeus, M. racemosus f. racemosus, M. ramosissimus, 

M. variosporus &  Zygorhynchus heterogamous. 
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Absidia spinosa Lendn. var. spinosa, Bull. Herb. Boissier, 2 sér. 5: 250, 1905 
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Fig. 1. Absidia spinosa: A. sporangiophores originated from stolons, B. columella 

with a terminal projection, C. sporangia, D., I., K., E. and L. formation of zygospore 

F. substrate mycelium, G. rhizoids at the end of stolon, H. chlamydospore, 

J. sporangiospores (bar=10 µm). 
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Actinomucor elegans (Eidam) C.R. Benj. & Hesselt., Mycologia 49: 241, 1957 
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Fig. 2. Actinomucor elegans: A., B. and C. sporangiophore with different branching, 

D. pyriform columella, E. encrusted sporangiophore, F. sporangiospores,  

G. and H. chlamydospores, I. columella with residuals of spore attachments, 

J. sporangium with spiny wall, K. sporangium with smooth wall (bar=10 µm). 
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Cunninghamella echinulata (Thaxt.) Thaxt. ex Blakeslee var. echinulata, Bot. 

Gaz. 40: 161, 1905 
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Fig. 3. Cunninghamella echinulata var. echinulata: A. and B. terminal portions of 

the longer type sporophores, C. terminal vesicle with sporangiolum attached by long 

pedicel (arrow), D. small sporangiola and dark giant sporangiola, E. a dark giant 

sporangiola with spines on its surface, F. small lacrymoid sporangiola (arrow),  

G. short type sporophores (bar=10 µm). 
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Cunninghamella echinulata var. nodosa (R.Y. Zheng) R.Y. Zheng & G.Q. Chen, 

Mycotaxon 80: 35, 2001 
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Fig. 4. Cunninghamella echinulata var. nodosa: A. and B. terminal portions of 

sporophores, C. a vesicle with a long and slender pedicel attached to sporangiole, 

F., G. and K. nodulation in terminal portions of sporophore and some branches,  

H. small sporangiola on a branched vesicle, l. a small broadly ellipsoildal 

sporangiola, J. and E. a small sporangiola with long spines, D. a zygospore, small 

and dark giant sporangiola, E. and I. zygospore with its suspensors (bar=10 µm). 
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Cunninghamella echinulata var. verticillata (F.S. Paine) R.Y. Zheng & G.Q. 

Chen, Mycosystema 8-9: 7, 1996 
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Fig. 5. Cunninghamella echinulata var. verticillata: A., B. and E. terminal portions 

of sporophores, C. terminal vesicle with sporangiolum attached by long pedicels 

(arrow), D. small ovoid sporangiole, F. branched sporophore (arrow), G. small and 

dark giant sporangioles, H. small globose sporangiole (bar=10 µm). 
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Mucor circinelloides Tiegh., f. circinelloides, Annls Sci. Nat., Bot., sér. 6 1: 94, 1875 

�	!0;      k��# %&� �� �<  $0
; `
"�  �� 0; )� �	#�  }(� �@b0#    �o��� $0
o�#�X �o� 

 & 1�) �� �# '���# & �	�@ $� ��2�3c()����) %)58     '�o� [��o"� �o(�)* 0oiD 0o
�&0���    1o�) .

   �	�@ $� ��2�3c()����) ��< �@         �.o"	� �0o�� & s&�o	
�  �o�   �(�o�         '�o��# & �o	�@ ��@�.o"() &  

�@    �� *��&  �(�&K.   ��@�."() '���# $� ��2�3c()����)  +)&)02     $0� �� *�e3)  �		# �#    �o�_)  '�o��#� 

'����; &   �	
�  $���Y )   [���  �B �C �D & F('�)�3* &  $� +K   $�Y �� ?o��; �)* 
o�  �	. 

1B�D    ��2�3c()����) +)�� $�   '�� 0; `J�# �)0iD �@ �   1�).3c()����) b� �  �F�o@�( $   ��,o�

    *�% �@ [3��  �	
�      ���@ +��% �* �#   '�o�D �� *�%  $)  �oF*0X   �o�   (�o��   &  0oiD +K   �o    �o���A 

  0
�&0�����  ���.   0iD b�3c()����)  �     1N�( �@    )�oN� %) ��-�2   �o� ? �o# ��2�3c()���o�)   �o@�3. 

'�)�3*   c()����) $�  b�3   $� a��@  0�              �o� $�o�0@ ��J�o# �o�3 *�oX %) & 1�) �)�3�;�(    *�):o!  &

 c()����) '�)�3* b�3    $�  ̀ oJ�#   0o�      _ & 1o�) �oBy)*      a��o@ �3�o"      �o� $�o�0@ *�oX %)   *�):o! 

)  [���  �A   & E(.   c()����) �* k���# b�3   $� a��@  0� UI�    $�oR�@ �o� �_0�)   [�o�� �C( �* & 

c()����)b�3   $� `J�#  0�  1�) $&0# )   [���  �B( .  k���#   }(� �@ '��D $0
�#�X   U# $)   }o(� 

 �oo� '�oo3* & *�oo�  �oo@ +K 0ooiD*�oo.@)  �
w)�Aw(5� * >8w)�8w(5�0���  0oo
�&�oo� �oo��. 

  � �����3c()����)    '%)�() �@ & =���) �@  & H�
I� $� �F 0
"�@  $�oR�@  �o� '�o3*   �(�o�&  0oiD  

+K �oo �oo@  
w)8/8(w> * ��w)>/
(w6/8 0oo
�&0��� �oo� �oo��)  [�oo�� �H(. � ���oo�&���k#  

  �o@  1oo"# j�o�� $&� & +&�* W�oo() *)�o.�  �oo�3� $�o�
() �* Z�oB.� &    �o� '�oo3* �o   �(�oo� 

)  [���  �F   & G.(    C��D L3)��3�����(        1o"# j�o�� �* & 1o�)          ���o��/3% '�o� �o��0@ $�o $ 

 �"( '� �"� .�!c3&    $�  '�� +��@    ���0@ [-�Y5x   �3)��  1�* �@     0,�&�3� %) '��K g0��)�   �o�

 �	D ��	�J�  �NF�< ��N� �&�#  �U�#�b�	! ����!   �/(02�   �o�/	� '�o�! `o3 � �o�@�F � 9�o� &  �oe(�3 � 

 G<�	� %)*0#0��� L�&0@�+�!*0F � =*�)  &+����2 �# 1�) Y0� �@ �# � 0��Io�) (Schipper 1976) 

 C��D L3) %)�3)�) 1�) '*)*  *�)* 1o�@�i�.      C��oD Lo3) %) �o3)�� `o3  �o@  '��Bo�IRAN 379 C �* 

C��D �S�Be�  ������� ����� '�(% $� ����� ��! ��"# $�)��/( �� *��. 



�3)�K  $�3�� $� ��D %) C  $�  �
�)�Mucorales $)0@ +)03) 

 

qq

 
 [���w Mucor circinelloides f. circinelloides: A. & E . �b�3c()����)B.  $&0o# $k��o�# � 

C . UI� $k���#     ��(&�)& �_0�D .  `3     �'�o�BX ��2�3c()���o�)F .       �N(�o� '�o��# s�.o"() `o3� 

G . �����&���k#H .� �����3c()����) ) g���� 0@)0@�A0
�&0��� (. 

Fig. 6. Mucor circinelloides f. circinelloides: A. and E. sporangia, B. globose 

columellae, C. obovoid columella, D. a circinate sporangiophore, F. a short lateral 

branch, G. chlamydospores, H. sporangiospores (bar=10 µm). 

 
Mucor circinelloides f. lusitanicus (Bruderl.) Schipper, Stud. Mycol. 12: 9, 1976 
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Fig. 7. Mucor circinelloides f. lusitanicus: A. a large sporangium and an obovoid 

columella, B. sporangiophores with granular contents, C. circinate sporangiophore, 

F.  collar under the columella , E. zygospore, D., G . and H. sporangiospores (bar=10 µm). 
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Mucor hiemalis f. luteus (Linnem.) Schipper, Stud. Mycol. 4: 33, 1973 
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Fig. 8. Mucor hiemalis f. luteus: A. globose columella with a small colar, B. yellow 

content of sporangiophore, C. branching in sporangiophore, D. sporangiospores 

(bar=10 µm). 
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Mucor inaequisporus Dade, Trans. Br. mycol. Soc. 21: 25, 1937 
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Fig. 9. Mucor inaequisporus: A. a ruptured sporangium, B. columella with yellow 

contents, C. germination of sporangiospores within sporangium, D. sporangiospores 

(bar=10 µm). 
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Mucor plumbeus f. nanus Naumov [as 'nana'], Opred. Mukor., Edn 2: 37, 1935 
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Fig. 10. Mucor plumbeus: A. surface of sporangium, B. sporangium, 
C. chlamydospore, D. ellipsoidal columella, E. cylindrical columella,  

F. sporangiospores (bar=10 µm). 
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Mucor racemosus Fresen f. racemosus, Beitr. Mykol. 1: 12, 1850 
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Fig. 11. Mucor racemosus f. racemosus: A. chlamydospores inside the 

sporangiophores, B. ellipsoidal columellae and ellipsoidal sporangiospores, 

C. chlamydospores, D. globose columella, E. sporangium, F. pyriform columella,  

G. a barrel-shaped chlamydospore within a sporangiophore (bar=10 µm). 
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Mucor ramosissimus Samouts., in Jaczewski, Mater. Mikol. Fitopat. Ross. 6(1): 
210, 1927 
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Fig. 12. Mucor ramosissimus: A. sporangiophores, B. sporangia, C. applanate 

columella with a collar, D. swellings in the sporangiophore, E. chlamydospore, 

F. sporangiospores, G. short lateral branches, H. oidia (bar=10 µm). 

 
Mucor variosporus Schipper, Stud. Mycol. 17: 11, 1978 
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Fig. 13. Mucor variosporus: A. sporangiospores, B. giant cell, C. and D. enlarged 

sporangiophores, E. and F. sporangiospores (bar=10 µm). 
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Zygorhynchus heterogamus (Vuill.) Vuill., Bull. Soc. mycol. Fr. 19: 117, 1903 
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Fig. 14. Zygorhynchus heterogamous: A., B. and C. formation of zygospore, 

D. sporangium, E. columella with collar, F. sporangiospores, G. chlamydospores in 

a chain (bar =10 µm). 
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Some 340 isolates belonging to Mucorales, obtained from rhizosphere of root 

knot nematode host plants in Chahar Mahal & Bakhtiari Province, were studied 

during 2003-5. Fourteen new taxa, namely, Absidia spinosa, Actinomucor elegans, 

Cunninghamella echinulata var. echinulata, C. echinulata var. nodosa,  

C. echinulata var. verticillata, Mucor circinelloides f. circinelloides, 

M. circinelloides f. lusitanicus, M. hiemalis f. luteus, M. inaequisporus, 

M. plumbeus, M. racemosus f. racemosus, M. ramosissimus, M. variosporus and 

Zygorhynchus heterogamus are recorded from Iran. 

 

Key words: Mucorales, Absidia, Actinomucor, Cunninghamella, Mucor, 

Zygorhynchus, Iran 

 

To observe the figures, refer to the Persian text.  
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