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Abstract. Fadhil WF, Al-Saadoon AH, Al-Moussawi FM. 2022. New records of mycobiota associated with stored wheat and its by-
products in Iraq. Biodiversitas 23: 3099-3107. Wheat is a staple food for the Iraqi population and is an important feed source due to its 
high nutritional value. Consequently, wheat and wheat by-products are susceptible to various species of fungi during processing, 
transportation, or storage. In this paper, thirty-two selected fungal isolates were subjected to morphological and molecular analysis for 
identification through combined sequences of ITS regions, actin, calmodulin, glyceraldehyde-3-phosphate dehydrogenase, and β-tubulin 
genes according to the target fungal genus. The results showed that eighteen fungal species were identified from wheat grains, flour, and 
bran samples collected from different silos and mills in three provinces in southern Iraq. In addition, nine species were recorded for the 

first time from Iraq, i.e., Alternaria consortialis, A. japonica, A. lolii, A. multiformis, A. ventricosa, Aspergillus montevidensis, 
Cladosporium halotolerans, C. versiforme, and Staganosporopsis tanaceti. Brief descriptions of the new records are presented. This 
study represents an important addition to the mycobiota of Iraq. 
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INTRODUCTION 

Iraq is a Middle Eastern country with an area of 

438.317 km2 and is located at longitude (38° 48°E) and 

latitude (29° 37°N). Various crops were cultivated in Iraq 

that depend on rain-fed, especially in the northern regions, 

and on irrigation from the Tigris and Euphrates rivers and 
their tributaries in the plain lands. Wheat is the main 

cultivated cereal in Iraq, followed by barley (Soppe and 

Saleh 2012). 

Bread wheat (Triticum aestivum L.) is an annual plant 

belonging to the family Poaceae, with long culms, 70 cm 

high, flat leaves, and spike inflorescence (Al-Mayah et al. 

2016). Globally, it is the most produced food among the 

cereal crops after rice (Shiju 2010). It is a staple food for 

the Iraqi people (Iraqi CSO 2019). Bread flour is also an 

important feed source for livestock and poultry due to its 

high nutritional value (Shewry 2009). It is the most 
important winter crop, usually sown in November, and the 

harvest season starts approximately from mid-April until 

late May (DEAT 2019; FAO 2021). Its production 

accounts for about 70% of total cereal production in Iraq 

(UNESCO 2019; Ewaid et al. 2020). Most of the harvested 

wheat is stored in silos and bunkers (FAO 2021) for 

varying periods until it is transported to mills distributed 

around the country (FAO 2021). The milling companies 

transform wheat grains into flour and bran. Bran is an 

important by-product of the wheat process, not only for 

human and animal consumption but also for 

biotechnological applications (Katileviciute et al. 2019; 
FAO 2021). Foods and feeds, including wheat grains and 

their derivatives products (flour and bran), are susceptible 

to various fungal mycobiota during processing, 

transportation, or storage (Riba et al. 2008). Wheat crops 

are susceptible to various diseases, such as root rot, 

Fusarium head blight, and crown rot diseases (Mohammed-

Ameen et al. 2021). These fungi are acquired from the field 
or post-harvest and pose a great threat to the wheat crop, 

both quantitatively and qualitatively (Magan et al. 2003). In 

addition, there is a threat to human and animal health 

represented by toxin-producing fungi (Gregori et al. 2013), 

especially the genera Alternaria, Aspergillus, Fusarium, 

and Penicillium (Magan et al. 2003). The genera Alternaria 

and Fusarium represent field fungi, while Aspergillus and 

Penicillium are storage fungi, and the population structure 

depends mainly on surrounding conditions and the 

harvesting process (Magan and Lacey 1986; Lacey and 

Magan 1991). In Iraq, many studies have been conducted 
on the fungi associated with cereals, particularly wheat 

grains and their derivatives (Sulaiman and Husain 1985; 

Juber and Al-Salahi 2006; Abdullah and Atroshi 2014; Al-

Defiery 2015; Abdullah and Atroshi 2016; Ghadban et al. 

2017; Hussein and Saddullah 2018; Saido et al. 2020; 

Thalij et al. 2021). Since wheat is of great importance crop 

mainly related to the sustenance of people and animals, it is 

necessary to periodically investigate the safety of this crop 

and its by-products, starting from the field, passing through 

the silos, until reaching the mills, and before reaching the 

consumer. Therefore, in continuation to previous studies, 

several fungal species were identified from wheat grains 
and their derivatives (Flour and bran) as a new addition to 

the wheat mycobiota of Iraq.  
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MATERIAL AND METHODS 

Sample collection  

Forty-five local wheat samples were collected from 

silos and warehouse yards in the southernmost 

governorates of Iraq, namely Basrah, Dhi-Qar, and 

Maysan, from November 2020 to February 2021, with an 

average of 15 samples from each governorate. In addition, 

45 flour samples (15 from each governorate) and 45 bran 

samples (15 from each governorate) from which grain 

samples were previously collected. Five sites were chosen 
randomly to collect each type of sample, as much as five 

kilograms in each area, then mixed, and 500g was taken to 

represent the sample from each area (Saleemi et al. 2016). 

It was placed in sterilized plastic bags, then transferred to 

the laboratory, and kept in the refrigerator at 4◦c for further 

analysis.  

Isolation of fungi 

Fungi were isolated from wheat grains by taking 50 

grains from each sample and sterilizing them with 1.5% 

sodium hypochlorite solution for 2 minutes. Then, they 

were washed three times with sterile distilled water. Next, 
the grains were dried between two sterile filter papers. 

Finally, ten sterile grains were cultured on a Petri dish 

containing PDA medium (Himedia, India), amended with 

100 mg/L chloramphenicol (Wareing 1997; Belkacem-

Hanfi et al. 2013). The dishes were incubated at 25°C for a 

week and periodically monitored for any fungal growth. As 

for the flour and bran samples, the dilution method was 

followed by taking 10g of each sample, placing it in 90 mL 

of sterile distilled water, agitating for about 15 minutes, 

and then preparing a series of dilutions. One mL was 

withdrawn from each dilution and placed in a Petri dish 
containing a PDA medium and 1 mL onto an MEA 

medium. Three replicates were carried out for each 

dilution; then, the dishes were incubated at 25°C for 10 

days with periodic growth follow-up.  

Morphological identification of fungi 

All fungi were identified to genus and species level 

based on macro and micromorphological characteristics 

according to the following references, Ellis (1971, 1976); 

Samson et al. (2004); Klich (2002); Watanabe (2002); Pitt 

and Hocking (2009); Aveskamp et al. (2010); Guarro et al. 

(2012); Woudenberg et al. (2013); Bensch et al. (2018); 

Moral et al. (2018).  

Molecular identification of fungi  

Genomic DNA was extracted using the Presto mini 

gDNA yeast kit (Geneaid Biotech Ltd) according to the 

manufacturer's instructions. The ITS region was amplified 

using the universal primers ITS1 (5’-TCC GTA GGT GAA 

CCT GCG G3’) and ITS4 (5’-TCC TCC GCT TAT TGA 

TAT GC – 3’) as described by White et al. (1990). Several 

gene sequences were selected for molecular identification 

of different genera to the species level. A fragment of the 

5’ portion of the β-tubulin gene was amplified using the 
primers Bt2a (5’ GGT AAC CAA ATC GGT GCT GCT 

TTC -3’) and Bt2b (5’- ACC CTC AGT GTA GTG ACC 

CTT GGC -3’) according to Glass and Donaldson (1995); a 

segment of the calmodulin gene was amplified using 

primers CMD5 (5’- CCG AGT ACA AGG AGG CCT TC 

– 3’) and CMD6 (5’ – CCG ATA GAG GTC ATA ACG 

TGG -3’) as described by Hong et al. (2006); a region of 

the glyceraldehyde -3- phosphate dehydrogenase gene was 

amplified using the primers GPD1 (5’- CAA GGG CTT 

CGG TCG CAT TG -3’) and GPD2 (5’ – GCC AAG CAG 

TTG GTT GTG C -3’) as described by Berbee et al. 
(1999); and finally, the primer pair ACT–512F (5’ – ATG 

TGC AAG GCC GGT TTC GC -3’) and ACT-783R (5’ – 

TAC GAG TCC TTC TGG CCC AT -3’) was used to 

amplify the actin gene according to Bensch etal. (2012) 

The amplification of all genes was conducted according 

to PCR conditions described in Table 1. PCR products of 

about 32 selected isolates were purified and sequenced at 

Macrogen Inc. (South Korea). The sequences obtained were 

compared with sequences deposited in the GenBank database 

through the BLASTn program, available at the NCBI. 

RESULTS AND DISCUSSION 

 Out of 32 isolates subjected to phenotypic and 

molecular identification, 26 strains were identified to the 

species level. Accordingly, based on the morphological 

characteristics and the analysis of the sequences of the ITS 

region and the specific genes, which are actin, calmodulin, 

GPD, and β-tubulin, it appeared that these strains belong to 

18 species. To our knowledge, 9 species are new records 

for the Iraqi mycobiota (Table 2). All newly recorded 

species are given a short description with brief and specific 

comments, especially about their basic ecology. 

 
Table 1. Details of the polymerase chain reaction conditions used to amplify different genes. 

 

PCR fragment Denaturation  Anneling  Extention  Number of cycles 

Bt2a 
95°C 1 min 59°C 30 sec 72°C 1 min 35 

Bt2b 
ITS1 

95°C 1 min 56°C 45 sec 72°C 1 min 35 
ITS4 

ACT-512F 
95°C 1 min 58°C 30 sec 72°C 1 min 35 

ACT-783R 
GPD1 

95°C 1 min 58°C 30 sec 72°C 1 min 35 
GPD2 
CMD5 

95°C 1min 58°C 30 sec 72°C 1min 35 
CMD6 
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Table 2. Summary of morphological and molecular identification of fungi isolated from wheat grains and their products in some 
governorates of southern Iraq 

  

Strain 

no. 

 Identification 
Final 

NCBI 

acc. no. Source Morphological ITS primer Specific primers 

ISW1 Wheat 
grain 

Didymella sp. Didymella sp. MW723759.1(96.83%) 
Coniothyrium aleuritis 
KY318503.1(98.14%) 

Didymella glomerata 
(99.55%) 
(Actin) 

Didymella 
glomerata 

LC682581.1 

ISW2 Wheat 
grain 

Alternaria uncultured fungus 
KY823599.1(98.72%) 

Alternaria botrytis 
(80.79%) 
(Actin) 

Alternaria 
botrytis 

LC682582.1 

ISW3 Wheat bran Cladosporium 
halotolerans 

C.halotolerans 
MN555569.1(95.86%) 

C. 
halotolerans(98.95%) 
(Actin) 

C. halotolerans LC682583.1 

ISW4 Wheat bran Cladosporium 
sp. 

C. uredinicola JN088229.1(92.27%) Cladosporium 
sp.(98.94%) 

(Actin) 

Cladosporium 
sp. 

Not registered 

ISW5 Wheat bran A. japonica Alternaria japonica 
MN610564.1(99.11%) 

Alternaria japonica 
(98.93%) 
(GPD) 

A. japonica LC682584.1 

ISW6 Wheat flour No identified Alternaria sp. KT268806.1(100%) 
Alernaria lolii FJ357313.1(99.60%) 

Alternaria lolii 
(98.11%) 
(GPD) 

A.lolii LC682585.1 

ISW7 Wheat 

grain 

Alternaria 

ventricosa 

A. ventricosa MT196809.1(100%) 

A.infectoria MT883449.1(100%) 
A. alternata MF141014.1(100%) 

Alternaria 

sp.(98.63%) 
(GPD) 

A. ventricosa LC682580.1 

ISW8 Wheat 
grain 

Alternaria 
multiformis 

A. consortialis MK907943.1(99.62%) 
A.cucurbitae EU330457.1(99.62%) 
A.multiformis KP117291.1(99.62%) 

A.multiformis(99.65%
) 
(GPD) 

A.multiformis LC682858.1 

ISW9 Wheat bran Alternaria 
consortialis 

A. consortialis KM977759.1(99.44%) 
Alternaria sp. MK713358.1(99.25%) 
Ulocladium MT735246.1(99.25%) 

A. consortialis (100%) 
(GPD) 

A. consortialis LC682859.1 

ISW10 Wheat bran Cladosporium 
versiforme 

C. allicinum MG946767.1(99.60%) 
C.herbarum MN486496.1(99.60%) 

C. versiforme 
(98.91%) 
(Actin) 

C.versiforme LC682860.1 

ISW11 Wheat 
grain 

Penicillium 
grisefulvum 

P. polonicum KF597019.1(90.22%) 
P. grisefulvum MF034654.1(92.80%) 

P. griseofulvum 
(99.79%) 
(B-tubulin and 
calmodulin) 

P.griseofulvum LC682861.1 

ISW12 Wheat 
grain 

Aspergillus 
pseudogloucus 

A. medius KT832076.1(91.89%) 
A. amstelodami KT232081.1(88%) 

A. pseudogloucus KX69362.1(98.83 
%) 

A. pseudoglaucus 
(99.81%) 

( B-tubulin and 
calmodulin) 

A. 
pseudogloucus 

LC682862.1 

ISW13 Wheat bran Aspergillus 
amstelodami 

A. medius KT832076.1(91.72%) 
A. amstelodami KT232081.1(87.99%) 

A. amstelodami 
(100%) 
(B-tubulin) 

A. amstelodami LC682863.1 

ISW14 Wheat flour Aspergillus 
montevidensis 

A. medius KT832076.1(92.83%) 
A. amstelodami KT 
232081.1(88.83%) 

A. montevidensis 
(99.82%) 
(calmodulin) 

A. montevidensis LC682864.1 

ISW15 Wheat flour Alternaria 
consortialis 

Ulocladium sp. KJ361489.1(99.44%) A. consortialis(100%) 
(GPD) 

A.consortialis LC682865.1 

ISW16 Wheat 
grain 

Alternaria 
triticina 

A. ventricosa MT196809.1(99.64%) 
A.infectoria MT883449.1(99.82%) 

A. triticina(98.44%) 
(GPD) 

A. triticina LC683188.1 

ISW17 Wheat 
grain 

Penicillium 
digitatum 

P. polonicum KF597019.1(91.64%) 
P.echinulatum MK256746.1(94.01%) 
P. digitatum MK450692.1(99.63%) 

P. digitatum (99.09%) 
(B-tubulin) 

P.digitatum LC683189.1 

ISW18 Wheat 

grain 

Alternaria 

consortialis 

A. consortialis KM977759.1(99.25%) 

Ulocladium sp. 
KM977761.1(99.06%) 

A. consortialis(100% ) 

(GPD) 

A.consortialis LC683190.1 

ISW19 Wheat 
grain 

Alternaria 
consortialis 

A. alternata JQ080319.1(91.99%) 
A. consortialis KM977766.1(99.08%) 

A. consortialis(100% ) 
(GPD) 

A.consortialis LC683191.1 

ISW20 Wheat bran Alternaria 
consortialis 

Ulocladium sp. 
KM977761.1(99.25%) 
Alternaria consortialis 
KM977759.1(99.25%) 

A. consortialis (100%) 
(GPD) 

A.consortialis LC683192.1 
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ISW21 Wheat bran Aspergillus 

montevidensis 

A. medius KT832076.1(91.50%) 

Aspergillus sp. KP702151.1(89.40%) 
A. montevidensis 
MT487826.1(99.80%) 

A. montevidensis 

(99.82%) 
(B-tubulin and 
calmodulin) 

A. montevidensis LC683193.1 

ISW22 Wheat 
grain 

Aspergillus 
amstelodami 

A. medius KT832076.1(91.92%) 
Aspergillus sp. KP702151.1(89.92%) 
A. amstelodami KT232081.1(89.11%) 

A. amstelodami 
(100%) 
(B-tubulin) 

A.amstelodami LC683194.1 

ISW23 Wheat 
grain 

Phoma sp. Phoma costaricensis 
KT881552.1(91.02%) 

Didymella sp.MW723759.1(93.81%)  

Stagonosporopsis 
tanaceti (92.01%) 

(GPD) 

S.tanaceti LC683195.1 

ISW24 Wheat bran Curvularia 
lunata 

Curvularia sp. JQ765410.1(95.90%) 
Curvularia lunata 
JK396064.1(95.90%) 

Curvularia lunata 
(90.99%) 
(Actin) 

Curvularia 
lunata 

 

ISW25 Wheat flour Alternaria atra A. alternata JQ080319.1(91.37%) A. atra(100%) 
(GPD) 

A. atra  

ISW26 Wheat 
grain 

Alternaria atra A. atra MH864091.1(100%) 
Alternaria sp. MH029120.1(100%) 

A. atra(100%) 
(GPD) 

A. atra  

ISW27 Wheat 
grain 

Alternaria 
alternata 

Alternaria sp. KP027305.1(91.84%) A. alternata(100%) 
(GPD) 

A. alternate   

ISW28 Wheat bran Bipolaris sp. Bipolaris cactivora 
MW246248.1(99.30%) 
Curvularia nicotiae 
MT735236.1(99.12%) 
C. neergaardii KJ909784.1(99.64%) 

C. lunata (87.12%) 
 Exserohilum 
protrudens(91.10%) 
(Actin) 

Scytalidium sp.  

ISW29 Wheat 
grain 

Alternaria 
alternata 

Alternaria alternata MG711600.1 A.alternaria(99%) A. alternate   

ISW30 Wheat 
grain 

Alternaria sp. A. ventricosa MT196809.1 (100%) 
A. Alternata MF141014.1 (100%) 
A.infectoria MT883452.1 (100%) 

Not amplified Alternaria sp.  

ISW31 Wheat bran Alternaria sp. Fungal endophyte FJ 
450014.1(93.9%) 
Alternaria ventricosa MT 
196809.1(99.6%) 

Alternaria sp. 
(99.60%) 
(GPD) 
 

Alternaria sp.  

ISW32 Wheat 

grain 

Alternaria sp. A. infectoria MT635276.1(100%) 

Lewia sp. MN833932.1(100%) 

Not amplified Not identified  

 

 

Alternaria consortialis (Thüm) J.W. Groves & S. 
Hyghes, Canad. J. Bot. 31: 636. 1953. Figure 1. 

Colony on PDA was dark brown to black; reverse 

black, reaching 6 cm in 7 days at 25°C. Conidiophores 30-

75 µm long, 3.5-6 µm thick, pale golden brown. Conidia 

are obovoid to ellipsoidal, smooth or slightly rough, with 1-

5 cross septa and 1-6 longitudinal septa.  

Specimen examined: A. consortialis has been isolated 

from wheat grains, Basrah silo, 26 January 2020; wheat 

grains, Maysan silo, 7 January 2021; bran, Uzair mill, 

Maysan, 7 January 2021; bran, Sumer mill, Al-Nasiriyah; 8 

February 2021. In addition, pure cultures of all strains were 
deposited at the Mycology lab, College of Science, 

University of Basrah.  

Notes: Alternaria consortialis was isolated from soil, 

seeds of Brassica and Coriandrum, on paper, and from 

many plant substrates such as Lycopersicon, Phaseolus, 

and Morus in Asia, Africa, Europe, and North America 

under the name Ulocladium consirtiale (Ellis 1976). This 

species was considered a recurrence name and placed in the 

new section Ulocladioide Woudenb & Crous (Woudenberg 

et al. 2013). It is the first record for the species from wheat 

grains and bran in Iraq.  

Alternaria japonica Yoshii, J. PI. Protect. 28:17. 1941. 
Figure 2. 

Colony on PDA was pale gray to green-gray; reverse 

dark green to black reaching 6 cm in 7 days at 25°C. 

Conidiophores are short, solitary, 18-80 µm long, and 4-6 
µm thick. Conidia are singly or in small chains of 1-2, 

ovate to obclavate or ellipsoid, with 2-7 transversed septa 

and 0-1longitudinal septa. Chlamydospores are intercalary 

within aerial hyphae and immersed in agar either singly or 

in chains.  

Specimen examined: A. japonica has been isolated from 

wheat bran, Uzair Mill, Maysan, 7 January 2021. Living 

culture has been deposited in the Mycology lab, College of 

Science, University of Basrah.  

Notes: Alternaria japonica is a type species in Section 

Japonicae created by Woudenberg & Crous, and this 
species is common in Brassicaceae (Woudenbery et al. 

2013). It was isolated from the leaves and seeds of 

Raphanus sativus and leaves of Brassica rapa in Japan, as 

well as it was isolated from other families such as Carya 

(Juglandaceae), Kalanchoe (Crassulaceae), Oryza 

(Poaceae), Sesamum (Pedaliaceae) and Viga (Fabaceae) 

(Huang and Hanlin 1975; Farr and Rossman 2018; 

Nishikawa and Nakashima 2020). A. japonica is a 

worldwide fungal species, and it has been recorded in many 

countries in Asia, Africa, Europe, North and South 

America, Australia, and New Zealand (Simmons 2007; 

Gannibal and Gasich 2009; Ren et al. 2012; Bassimba et al. 
2013; Siciliano et al. 2017; Farr and Rossman 2018). In 

addition, A. japonica has been associated with a black 

point of wheat in Tunisia (Bensassi et al. 2009). 
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Figure 1. Alternaria consortialis. A. obverse view of the colony 

on PDA. B. Reverse view of the colony. C. Conidiophores and 
conidia. D. Conidia. Scale bars = 30 µm 

 

 

 
 

Figure 2. Alternaria japonica. A. Conidiophores. B. Conidia. 

Scale bars = 40 µm  
 
 

Alternaria lolii (E.G. Simmons & C. F. Hill) Woudenb. 

& Crous, Studies in Mycology 75:193.2013. Figure 3. 

Colony on PDA was dark brown to black; reverse dark 

brown, growing rapidly, reaching 8cm in 7 days at 25°C. 
Mycelium brown to dark brown, dense, branched. Neither 

conidiophores nor conidia were borne on the culture. 

Chlamydospores occur abundantly.  

Specimen examined: The species has been recovered 

from flour, Sumer Mill, Al-Nasiriyah, 8 February 2021. 

The pure culture was deposited at the Mycology lab, 

College of Science, University of Basrah.  

Notes: This species has been isolated from perennial 

ryegrass (Lolium perenne) in New Zealand as new species 

under the generic name Embellisia (Simmons 2004), but 

Woudenberg & Crous transferred this species to the genus 

Alternaria based on molecular analysis as a new 
combination and placed in the new section Embellisioides 

(Woudenberg et al. 2013). Remarkably, blast results for the 

15w6 strain hit Alternaria sp. (ITS, 100% similarity), 

Alternaria lolii (ITS, 99.60% similarity), and Alternaria 

lolii (GPD, 98.11% similarity) (Table 2); however, the 

morphological characteristics of 15w6 strain did not match 

those of the GenBank strain, particularly in sporulation. 

Thus, we believe that this strain needs further genetic analysis. 

Alternaria multiformis (E.G. Simmons) Woudenb. & 

Crous, Studies in Mycology 75:204. 2013. Figure 4. 

Colony on PDA was yellowish-brown; reverse dark 

brown to black, reaching 6 cm in 7 days at 25°C. 

Conidiophores are undulate and geniculate, 35-50 µm long. 

Conidia 20-35 X 3-5 µm, ellipsoidal to oval, with 3-5 

transverse septa and longitudinal septa, smooth to slightly 

rough, lobed.  

Specimen examined: This species has been detected 
from wheat grains, Maysan Silo, 7 January 2021. Living 

culture has been deposited at the Mycology lab, College of 

Science, University of Basrah. 

Notes: The first isolation of this species was from sandy 

soil in Manitoba-Canada and was under the name 

Ulocladium, but it was transferred to the genus Alternaria 

as a new combination in the Section Ulocladioides 

Woudenb. & Crous (Woudenberg et al. 2013). A. 

multiformis was isolated from some parts of Lycium and 

Salsola in Babylon Province, Iraq, under the synonym 

Ulocladium multiformis (Imran 2011). Finally, this species 
was recovered as an endophytic fungus based on the 

phenotypic sequences of the ITS region. It was isolated 

from sour cherry trees (Prunus cerasus) in some Iranian 

provinces (Aghdam and Fotouhifar 2017). It is the first 

isolate of the species from wheat in Iraq. 

Alternaria ventricosa R.G. Roberts, Mycotaxon 

100:164. 2007. Figure 5. 

The colony on PDA was olive-brown to dark brown, 

dark gray in the center, reaching 7 cm in 7 days at 25°C. 

Conidiophores are simple, 32.5-55 µm long, and 3-6 µm 

thick. Conidia are globose, oval, or ellipsoidal, 15-42.5 X 
5-17.5 µm, with 7-9 transverse septa, 1-2 longitudinal septa.  

Specimen examined: The species has been isolated 

from wheat grains, Al-Basrah Silo, 26 Nov 2020. Living 

culture has been deposited at the Mycology lab, College of 

Science, University of Basrah.  

Notes: Alternaria ventricosa was discovered for the first 

time as new species on imported Ya Li pear fruit from China 

(Roberts 2007). It was isolated from wheat grains stored for 

about six months at 14% moisture content and 5 g/ton 

phosphine concentration in Egypt (Al-Bedak et al. 2020). 

Aspergillus montevidensis Talice & Mackinnon, C.R. 

Séance. Soc. Biol. Argentina: 107. 1931. Figure 6. 
The colony on PDA was yellow to gray-black in the 

center, with a margin of light yellow; reverse pale brown. 

Conidiophores 125-175 X 3-6 µm. Conidia globose to 

subglobose, 3-5 X 2.5-3 µm. Cleistothecia yellow, globose. 

Ascospores 2-3 X 1.5-2.7 µm.  

Specimen examined: The species has been isolated 

from wheat grains, Maysan Silo, 7 January 2021. Living 

culture has been deposited at the Mycology lab, College of 

Science, University of Basrah.  

Notes: A. montevidensis is an endophytic fungus that was 

isolated from Medicago sativa grew in the hypersaline region, 
and it was found that in these environmental conditions, the 

colony morphology changed drastically, and even conidia 

production compared to the environments free of salts (Liu et 

al. 2017; Ding et al. 2019). It was isolated from honey as a 

xerophilic fungus (Rodrigues – Andrade et al. 2019).  
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Figure 3. Alternaria lolii. A. Obverse view of the colony on 
PDA. B. Reverse view of the colony. C and D. Chlamydospores. 
Scale bar = 20 µm 

 

 

 
 
Figure 4. Alternaria multiformis. A. Obverse view of the colony 
on PDA. B. Reverse view of the colony. C and D. Conidiophores 
and conidia. Scale bars: C= 20 µm, D= 40 µm  

Cladosporium halotolerans Zalar, de Hoog & Gunde – 

Cimeman, Studies in Mycology 58: 172. 2007. Figure 7. 

Colony on PDA was olivaceous; reverse pale green to 

black, reaching 4 cm in 7 days at 25°C. Conidiophores are 
erect, straight, smooth to slightly roughened, 20-70 X 2.5-3 

µm. Ramoconidia is rarely formed. Conidia are verruculose, 

brown to dark brown, aseptate, globose to subglobose, 2.5-6 X 

2.5-3 µm. Secondary ramoconidia are cylindrical to globose 0-

1 septate, 8-12.5 X 2.5-3 µm, with scars.  

Specimen examined: The species has been detected 

from bran, Sumer Mill, Al-Nasiriyah, 8 February 2021. The 

living culture was deposited at the Mycology lab, College 

of Science, University of Basrah. 

Notes: Cladosporium halotolerans was described from 

hypersaline water in Namibia, South Africa, and has been 

isolated from various environments, including indoor habitats, 
plant phyllosphere, the stem of Hypericum perforatum, peanut 

cell suspension culture, clinical samples, laboratory air, 

bathrooms, arctic ice, soil, mycorrhizal roots, and dolphin 

skin; around the world (Haubold et al. 1998; Meklin et al. 

2004; Zalar et al. 2007; Bensch et al. 2018). Bran may be a 

new substrate for the species. 

Cladosporium versiforme Bensch, Crous & U. Braun, 

Studies in Mycology 82:68, 2015. Figure 8. 

Colony on PDA olivaceous brown; reverse olivaceous 

gray to black, reaching 7 cm in two weeks at 25°C. 

Conidiophores are solitary, rough, polymorphic, 75-100 X 
5-6 µm. Ramoconidia 15-22.5 X 3-6 µm, septate. Conidia 

are variable shaped, olivaceous brown, globose to 

subglobose, 0-3 septate, verrucose, 7.5-12.5 X 3-6 µm. 

Specimen examined: This species has been recovered 

from bran, Al-Mithaq Mill, Basrah, 28 Nov 2020. Living 

culture has been deposited at the Mycology lab, College of 

Science, University of Basrah.  

Notes: The species was originally isolated from 

Hordeum sp. (Poaceae) in Iran and belong to the herbarum 

species complex (Bensch et al. 2015). Cladosporium 

herbaroides appear similar but differ from Cladosporium 
versiforme in having longer and wider conidiophores and 

narrower conidia (Bensch et al. 2012). 

 

 

 

 
 
Figure 5. Alternaria ventricosa. A. Obverse view of the colony 

on PDA. B. Reverse view of the colony. C. Conidiophores. D. 
Conidia. Scale bars: C= 30 µm, D= 15 µm 
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Figure 6. Aspergillus montevidensis. A. Obverse view of the 
colony on PDA. B. Reverse view of the colony. C and D. 

Conidiophores and conidia. Scale bars: C= 50 µm, D= 20 µm 
 
 

 

 
 
Figure 7. Cladosporium halotolerans. A. Obverse view of the 
colony on PDA. B. Reverse view of the colony. C and D. 
Conidiophores and conidia. Scale bars: C,D= 20 µm 

 

 Stagonosporopsis tanaceti Vaghefi, S. J. Pethybridge, 

Crous & P.W. J. Taylor, Australasian Plant Pathology 

41:682. 2012. Figure 9. 

Colony on PDA orange to pale olivaceous; reverse 

orange to black in the colony center, reaching 7 cm in 7 

days at 25°C. Pycnidia are unilocular, solitary, or aggregate 
on the agar surface or immersed, globose to subglobose, 

glabrous, with 1-3 ostioles, 250-400 µm in diameter. 

Conidia are ellipsoidal to oblong, often aseptate, scarcely 

1- septate, hyaline with two polar guttules, 3.7-7 X 2-3 µm. 

Chlamydospores are brown, globose, intercalary, chains or 

clusters, and non-septate.  

Specimen examined: the species has been isolated from 

wheat grains, Al-Basrah Silo, 26 Nov 2020. Living culture 

has been deposited at the Mycology lab, College of 

Science, University of Basrah. 

Notes: Stagonosporopsis tanaceti was reported to cause 
ray blight in pyrethrum (Tanacetum cineraiifolium) in 

Australia (Vaghefi et al. 2012). It was also found that this 

species can infect other members of Asteraceae under 

conditions of artificial inoculation (Pethybridge et al. 

2008). It is worth noting that this pathogen was previously 

identified as Phoma ligulicola var. inoxydabilis but later 

transferred to the genus Stagonosporopsis as a new species 

under the name S. tanaceti on the morphological 

characteristics and five gene phylogeny sequences (Vaghefi et 

al. 2012). It is the first record of the genus Stagonosporopsis in 

Iraq, and wheat grains are perhaps a new substrate.  
 

 
Figure 8. Cladosporium versiforme. A. Obverse view of the 
colony on PDA. B. Reverse view of the colony. C and D. 
Conidiophores. E. Conidia. Scale bars: C,D = 25 µm, E= 10 µm 
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Figure 9. Stagonosporopsis tanaceti. A. Obverse view of the 
colony on PDA. B. Reverse view of the colony. C. Pycnidia. D. 
Conidia. Scale bars: C = 100 µm, D= 15 µm 
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