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A survey on Citrus sooty mold fungi in Gilan Province, Iran 
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���� =>� I:�� #��	� ;<�� �	J��K� ;� ���8 7'���	8 L�K�0: #�
M�� ��� �� : 

Aithaloderma  ferrugineum,  Trichomerium  grandisporum,  Chaetasbolisia microglobulosa 

Conidiocarpus penzigii, C. cf.  caucasicus,    Polychaeton sp.,    P. artocarpi, Tripospermum  

roupalae   � Leptoxiphyum sp.  
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 ;��" ��� V���Microxyphium artocarpi7��0'� ;��P� � %�� ��8 7&0A:  .�	: V��� 0< �� Q<

�W V0
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/0 Aithaloderma ferrugineum L.R. Fraser, Proc. Linn. Soc. N.S.W. 60: 98, 1935  

;��P� 7��0< ��@��8 : C�kJ02 X��         )Citrus sinensis (L.) Osbeck( ���0!	? ���/�/���� 
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)���( ��/�/����) ���(QP� � X��F �0E:�� �%�02��M�/��/����QP� ���KA8 X��F� #�

)���(X�� �Citrus sp.� ��Ih@� ��/�/����QP� � X0KW� X��F)���.( 
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 I 8��  ;��"Aithaloderma ferrugineum :  �@��>���h�F � }��W�h�F Yq0� /0<) ��l( �

a�< �09	: � ����E�: 7'2�	h��'��  �< ��0P@ X�@Aithaloderma ferrugineum )%���(.  
Fig. 1. Aithaloderma ferrugineum: left, ascoma sections and ascospores; right, 

mycelium and setose pycnidia associated with Aithaloderma ferrugineum. 
         

  0vW��O�\\     0v���O �0� � � : � E@ 0
:�0h�	
 .[�F      ��A<� ;< ������ �� �@�\��� × i��� 

:�     Y: ��>��h�F %�@ X��O � 0
:�0h �	8�< . < �@��>��h�F�   0kJ �J YW�� �b�0'   Ih8 X�0" �K

   X���� ���
  ��A<� ;< � ���< �	< ����
 × ��j: �  �	
�E@ 0�
:�0h . � ;�	"02 �'   �����P@ 5���6 N

 2 ��0P@�	h��'���@'   0kJ ;W %�� Y'      ���K	" �' X�0W �K          #F ;����� g�0�G� �� � ����< I �8   ��@

Y��: ��0��6 X����A
: X���@��M"���� �� ;��W �0��'N ��E< ���}��W�h���F ;<����: ���	��8�< Y��: ���@ .

2�	h��'  ;���
�� �K'0kJ �@��>��      ��A<� ;< � ��4/*�� × 4/,�)  �	
E@ 0
:�0 �:  .�'   L��np�: N

 y	� g��:��F ���: �� ;W ;U�F �<Aithaloderma <�BJ %�� ��8 ���� ]08���� � ) I 8,.( 



%�02��M 0K�� ��� 

 
�

J�<��
E � ��X0D (Batista & Ciferri 1963) � �� Y:���  �'    ���M g�0"����: �� y	�� N

��0K���� .#�& yW�F �  0?�:(von Arx & Müller 1975)� 'J �� �� y	� N �� �0Capnodiaceae 

���� ��06 y	� � ���Trichomerium Speg.� �� ���	� ;
�8�� #F _  ���� .  ;���P� L��np�:  ���@

�0<    ����8 ;��'��� ]0��8 ���< ����8 7��� ;��< ;������#���E�����) Sivanesan 1984 (;����" �� 

 A. ferrugineum ��< �KB	:.  

 

10  Trichomerium grandisporum (Ellis & G. Martin) Bat. & Cif., 1963  
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 I 8�� Trichomerium grandisporum : }��W�h�F)a�<(=�F � �@��>�� �F ���O ��@

)N�'�2.( 

Fig. 2. Trichomerium grandisporum: ascoma (upper), asci with ascospores (bellow). 
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20 Chaetasbolisia microglobulosa Bat. & Cif., 1963   
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I 8 *� Chaetasbolisia microglobulosa :��'��	 �2 �@. 

                      Fig. 3. Chaetasbolisia microglobulosa: pycnidia. 
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30 Conidiocarpus cf. caucasicus Woron. in Jaczewski, 1917 
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40 Conidiocarpus penzigii Woron. Annls mycol. 25: 250, 1927 
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 I 8�� Conidiocarpus spp. :C. penzigii) <�l a�( �C. cf. caucasicus) %��� a�<( �

 ��'��	� � ��'��	 �2 _��0JC. penzigii. 
Fig. 4. Conidiocarpus spp.: C. penzigii (upper, left); C. cf. caucasicus (upper, right); 

drawing of C. penzigii. 
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50 Polychaeton artocarpi (Bat., Nasc. & Cif.) Khodaparast  comb. nov.    

Basionym: 

Microxyphium artocarpi Bat., Nasc. & Cif. (1963) in Batista & Ciferri pp. 114, plate 

XI fig. 60, plate XII, fig. 64 bis. 
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    I 84� 2�	h��'�� < ��@Ih8 X0B��  Polychaeton artocarpi. 

Fig. 5. Bottle shape pycnidia in Polychaeton artocarpi. 
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I 8 � �2 �	h��'�� @ X�Polychaeton sp.. 

Fig. 6. Polychaeton sp. Pycnidia. 
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I 8 
�� � �� �P	Leptoxiphyum sp.. 

Fig. 7. Synnemata in Leptoxiphyum sp.  
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80  Tripospermum roupalae (Syd.) S. Hughes 1951 
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Abstract 

 This study was carried out to determine species composition of sooty mold 

fungi on Citrus species in Gilan Province, which is located in the North of Iran. This 

region isolated by Alborz mountain range from other parts of the country with 

maximum rainfall about 2000 mm/year. A total of seven species belonging to 

various genera of mitosporic fungi viz., Conidiocarpous penzigii, C. cf. caucasicus, 

Chaetasbolisia microglobulosa, Leptoxyphium sp., Polychaeton artocarpi, 

Polychaeton sp. and Tripospermum roupalae were identified. Moreover, two 

ascomyctes species including Aithaloderma ferrugineum and Trichomerium 

grandisporum are also recorded as causal agent of sooty mold on Citrus plant in this 

region. Polychaeton artocarpi is proposed as a new combination. According to 

literatures, all above-mentioned taxa, are new to Iran mycoflora.  

 

Key words: Fungi, Sooty mold, Citrus, Gilan, Capnodiales, Iran  

 

Introduction 

Sooty molds are a group of fungi with dark-coloured hyphae, which produce 

brown to black superficial colonies on various living plant organs such as leaves, 

stems, fruits etc. These fungi are often associated with honeydew which insects 



S.A. Khodaparast  

 

 60 

secrete while feeding on the plant, but they can also occur without them (HUGHES 

1976). Scale insects and aphids are abundant on Citrus trees infected by sooty 

molds. There is considerable evidence that most sooty molds disply no host 

preference, however some evidences show that particular species may restrict to 

certain or a few related hosts (HUGHES 1976).  

In Gilan Province, sooty molds are common on living leaves of a great 

variety of plants especially Citrus spp. These fungi have usually been refered to 

Capnodium but according to literature, these fungi have never studied by Iranian or 

foreign mycologists and have received very little attention. This paper describes 

identification, distribution and presents taxonomic treatment of some species. 

 

Materials and Methods 

Several samples of sooty mold fungi were collected accross Gilan Province 

during the 2001-2004 sampling period. Infected plant materials were initially 

examined visually using stereomicroscope for mycelial appearance and 

development on the leaves surface. For more details, all specimens were examined 

under an Olympus BH2 microscope at 100-1000x magnification to observe the 

following taxonomic characteristics of the studied fungi: hyphal, conidiomata and 

conidial morphology as well as ascoma, asci and ascospores morphology, size and 

pigmentation, if present. The measurements were based on microscopic 

examinations of at least 25 of each element mounted in 50% lactic acid, 

lactophenole, or lactophenol cotton blue. Several photos were made using Olympus 

BH2 photomicrography system. Most fungi subjected to drawing using drawing 

tube on an Olympus BH2 microscope. 

 

Results and Discussion 

 In this study, nine species from seven genera were determined. A brief 

descriptions of identified taxa are as follows:  
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1. Aithaloderma ferrugineum L.R. Fraser, Proc. Linn. Soc. N.S.W. 60: 98, 1935 

 Mycellium superficial, hyphae cylindrical, constricted at septa, strongly 

anastomose together and produced a conspicus network of pale to brown hyphae. 

Ascoma subconical to conical-globulose, with setae around the ostiole, 100-170 µm 

in diameter. Asci bitunicate, 40-55 x 9-15 µm, 8-spored. Ascospores hyaline, 

fusiform to clavate, 5-7 septa, 12-27 x 4-6 µm. Pycnidia simillar to ascomata in 

morphology, pycnidiospores subcylindric 3.5-6 x 1.5-2 µm (Fig. 1). 

 

2. Trichomerium grandisporum (Ellis & G. Martin) Bat. & Cif., 1963 

Mycellium superficial, hyphae cylindrical, with more or less long cell which 

usually are not constricted at septa. Hyphae grow together and produce extensive 

loose network, usually in pure colony on Citrus species. Ascoma 200-300 µm in 

diameter, scattered, globulose, ostiolate, with several septate dark seta. Asci 

bitunicate, 8-spored. Ascospores hyaline to pale olive, fusiform to ellipsoid, usually 

with 3 transvers septa, 24-33 x 7-10 µm. This species was allways associated with 

Tripospermum conidia (Fig. 2). 

 

3. Chaetasbolisia microglobulosa Bat. & Cif., 1963 

 Mycelium superficial, pycnidia nearly globular, usually 55-100 µm in 

diameter, sessile, olivaceous-brown, ostiolate, setose. Seta aseptate, usually 2-4 in 

number, measuring 5-15 x 4-6 µm. Pycnidiospore globulose to subglobolose at laest 

first hyaline, continuous, 1.5-3 µm (Fig. 3). 

 

4. Conidiocarpus cf. caucasicus Woron. in Jaczewski, 1917 

Colony are black, composed of an irregular network of brown hyphae. 

Hyphae are more or less cylindrical, conspicuosly mucilaginous and anastomose 

together. Pycnidia are elongate, 420-930 µm hight, with long-stalked measuring 

360-650 x 26-40 µm, a lengthened neck, 50-375 µm in height, 14-28 µm in 

diameter, ostiolate and with a fimbriate apex. The pycnidial cavity is ellipsoid,  

87-130 x 34-53 µm, bearing ellipsoid to cylindric, hyaline, continuous conidia,  

3.5-5 x 1.5-2 µm (Fig. 4). 
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5. Conidiocarpus penzigii Woron. Annls mycol. 25: 250, 1927 

This species is very similar to C. caucasicus, however, differs from it by 

having more longer conidia. The pycnidia of C. penzigii were measured as 300-700 

µm long, with the stalks 92-470 x 34-45, a lengthened neck, 80-200 x 17-26 µm, 

bearing an ellipsoid pycnidial swelling, 95-170 x 35-55 µm. Conidia are bacillar, 

ellipsoid to cylindric, hyaline, continuous 4-7 x 1.5-2 (-2.5) µm (Fig. 4). 

 

6. Polychaeton artocarpi (Bat., Nasc. & Cif.) Khodaparast comb. nov. 

Basionym: 

Microxyphium artocarpi Bat., Nasc. & Cif. (1963) in Batista & Ciferri pp. 114, plate 

XI fig. 60, plate XII, fig. 64 bis. 

 Mycelium superficial, composed of cylindric hyphae which constricted at 

septa. Pycnidia superficial, scattered to gregarious, simple, bottle-shaped, with a 

lengthened neck which are simple or fimbriate at apex, 180-332 µm in height, 40-56 

µm in diameter, the necks are 88-208 µm in length, 12-20 µm wide at base and 8-13 

(-16) µm wide near the apex. Steril hyphae around ostioles measured up to 37 µm. 

Conidia hyaline, continuous, ellipsoid to bacillar and 3-5 x 1-2 µm (Fig. 5). 

BATISTA & CIFERRI (1963) included fungus with such characteristics in 

Microxyphium Sacc. However, HUGHES (1976) rejected BATISTA & CIFERRI 

taxonomic treatment and included Polychaeton (Pers.) Lév. in his review of the 

sooty mold fungi. According to HUGHES (1976), several species assigned to 

Microxyphium by BATISTA & CIFERRI belong to Polychaeton. So, this specimen 

was compared to all species incorrectly placed in Microxyphium by BATISTA & 

CIFERRI and identified as Microxyphium artocarpi Bat., Nasc. & Cif. Hence, this 

new combination is proposed. 

 

7. Polychaeton sp. 

 Pycnidia superficial, gregarious, simple, bottle-shaped, but usually somewhat 

swollen at fructification zone, with a lengthened neck which were simple or 

fimbriate at apex, 250-650 (-900) µm in height, 20-45 µm daimeter in fructification 

zone, the necks are 95-250 µm in length, 11-29 µm wide at base and 6-12 µm wide 

near the apex. Steril hyphae around ostioles measured up to 25 µm. Pycnidia usually 
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were composed of loose interwoven yellow hyphae in the stalks but become pale to 

black brown towards apex. Conidia hyaline, continuous, bacillar to cylindrical, 

guttulate and 3-4 x 1.5-2 µm (Fig. 5). 

 

8. Leptoxyphium sp. 

Colonies dark brown, superficial. The fructification was synnematous, 

synnemata more or less cylindric, each composed of 10-12 septate hypha, an open, 

terminal conidiogenous zone was formed at apex, which fringed by hyaline hypha. 

Synnemata up to 200 µm long, and 10-12 µm wide. Conidia hyaline, ellipsoid, 

continuous, measuring 5-8 (-9) x 2-3 (-4) µm, finally they may enlarge, become  

1-septate and pigmented on the host plant leaves. In this genus, synnemata usually 

proliferate to produce new conidiogenous zone, however, such fructification was not 

found on Citrus (Fig. 6). 

 

9. Tripospermum roupalae (Sydow) Hughes, 1951 

 Hyphal cell cylindrical, 15-36 (-40) x 6-9 µm, minutely echinulate, usually 

not costricted at septa. Conidia staurosporae, with 4 arms and one conspicus stalk 

cell. Stalk cells subpyriform to subcylindric, measuring 10-17 µm in length. The 

shortest arm was 50-70 (-75) µm and the longest one 60-128 µm in length and  

10-15 µm in wide, each one may have 3-8 (-9) septa wich may or may not 

constricted, arms become narrow toward apex, measuring 3-7.5 µm at apex (Fig. 7). 
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To observe the figures, please refer to the Persian text (pages: ����� ). 
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