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INTRODUCTION 

The genus Curvularia, established by Boedijn 
(1933) with C. lunata as the type species, is a 
monophyletic member of the family Pleosporaceae 
(Pleosporales) and is characterized by 
asymmetrically inflated intermediate conidia, 
intercalary and terminal conidiogenous cells, and 
sympodial conidiophores (Sivanesan 1987, 
Manamgoda et al. 2015, Marin-Felix et al. 2020). 
Species of Curvularia are cosmopolitan, occurring 
on plants and in terrestrial and aquatic substrates as 
well as in the air. Several species are recognized as 
opportunistic human pathogens, causing diverse 
infections, particularly in immunocompromised 
individuals (Sivanesan 1987, Manamgoda et al. 
2015, Heidarian et al. 2020, Marin-Felix et al. 
2020, Ahmadpour et al. 2025a). Curvularia is 
morphologically similar to Bipolaris, rendering 
species delimitation based solely on morphological 
characteristics unreliable. Therefore, integrative 
taxonomic approaches that combine morphological 
observations with multi-locus molecular data —

including the internal transcribed spacer (ITS) 
region, parts of glyceraldehyde-3-phosphate 
dehydrogenase (GAPDH), and translation 
elongation factor-1 alpha (TEF1) genes—are 
essential for accurate species identification and 
recognition of cryptic diversity (Ahmadpour et al. 
2025a, b). To date, approximately 189 Curvularia 
species have been accepted based on DNA barcode 
data (Ahmadpour et al. 2025a, Guo et al. 2025, 
Jaffey et al. 2025, Liang et al. 2025, Zhao et al. 
2025), of which about 34 species have been 
recorded from Iran (Heidarian et al. 2020, Ershad 
2022, Ahmadpour et al. 2025a). In the present 
study, Curvularia austriaca is delineated and 
illustrated based on detailed morphological 
characteristics, supported by phylogenetic analyses 
of ITS, GAPDH, and TEF1 sequences. 

MATERIALS AND METHODS 

Leaf samples of Setaria sp. and Sorghum sp. were 
collected in Rasht County, Guilan Province, Iran, in 
2012. Fungal isolation, purification, and preservation 
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were performed following the protocols described by 
Ahmadpour et al. (2025a). All isolates were deposited 
as pure cultures in the Iranian Fungal Culture 
Collection (IRAN…C) of the “IRAN” Herbarium and 
at the Fungal Culture Collection Urmia University 
(FCCUU). Morphological observations were 
conducted on 10–14-day-old TWA–wheat straw 
cultures incubated under near-ultraviolet light (12 h 
photoperiod, 23–25 °C) (Ahmadpour et al. 2025a), as 
well as on colonies grown for seven days in the dark 
on potato dextrose agar (PDA; 39 g/L, Merck, 
Darmstadt, Germany), corn meal agar (CMA; 17 g/L, 
Quelab, Montreal, Canada), and malt extract agar 

(MEA; 50 g/L, Quelab, Montreal, Canada) to assess 
colony characteristics. 

Genomic DNA was extracted using the isopropanol 
precipitation and chloroform extraction method 
(Ahmadpour et al. 2021). Polymerase chain reaction 
(PCR) conditions and reaction mixtures followed 
Ahmadpour et al. (2025a). The ITS, GAPDH, and TEF1 
loci were amplified and sequenced. Multi-locus 
phylogenetic analyses were conducted using Maximum 
Likelihood (ML) and Bayesian inference (BI) methods 
via the CIPRES Science Gateway portal version 3.3 
(https://www.phylo.org/) (Miller et al. 2010). 

 

Fig. 1. Maximum Likelihood (ML) phylogenetic tree based on the combined ITS, GAPDH, and TEF1 sequence 
dataset representing Curvularia species. Maximum Likelihood bootstrap support (MLBS) values of ≥70%, and the 
Bayesian posterior probabilities (BIPP) of ≥0.90 are indicated at the nodes. Newly studied strains are shown in red 
boldface. The tree is rooted with Bipolaris maydis (CBS 137271) and B. oryzae (MFLUCC 10-0715). The scale bar 
indicates the number of nucleotide substitutions per site, and ex-type strains are denoted by T. 
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Fig. 2. Curvularia austriaca (IRAN 3501C). (A‒C) Colonies (front and reverse) on PDA (A), MEA (B), and CMA 
(C) media after seven days, (D‒E) Sporulation pattern on TWA medium, (H) Chlamydospores, (F–G) 
Conidiophores, (I–J) Germinated conidia, (K) Conidia. Scale bars: (F‒H) 40 μm, (I–K) 20 μm.  
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RESULTS AND DISCUSSION 

In this study, two isolates representing the genus 
Curvularia were obtained from leaves of Setaria sp. 
and Sorghum sp. Based on phylogenetic analyses, the 
two studied isolates formed a well-supported lineage 
together with the type and representative strains of C. 
austriaca (96% ML bootstrap support and 1.0 
Bayesian posterior probability; Fig. 1). Curvularia 
austriaca was placed within the “trifolii” clade, 
which comprises 13 Curvularia species, namely C. 
akaii, C. borreriae, C. coatesiae, C. gladioli, C. 
gudauskasii, C. harveyi, C. heteropogonis, C. lolii, C. 
microspora, C. pallescens, C. richardiae, C. 
tanzanica, and C. trifolii (Madrid et al. 2014). 
Members of this clade predominantly produce 4-
celled conidia with a protruding hilum (Fig. 2). 

Curvularia austriaca Y. Marín & Crous, Mycol. 
Progr. 19(6): 564 (2020). Fig. 2. 

Colonies on PDA reached 64 mm in diameter after 
seven days at 25 °C in the dark, circular, with entire 
margin, olivaceous green at the center with white to 
grey aerial mycelium, and white at the margin; 
reverse olivaceous-grey to olivaceous-black (Fig. 
2A). Colonies on MEA reached 45 mm in diameter, 
circular, with entire margin, cottony with white aerial 
mycelium; reverse brown to pale brown from the 
center to the margin (Fig. 2B). Colonies on CMA 
reached 52 mm in diameter, circular, with entire 
margin, hairy, grey with sparse white to grey aerial 
mycelium; reverse olivaceous brown at the center and 
white at the margin (Fig. 2C). Asexual morph in TWA 
medium: Hyphae 2–5 μm wide, pale brown to brown, 
smooth, septate, and branched. Conidiophores (150–
)300–400(–450) × 4–7 µm (x̄  SD = 350  50 × 5.5 
 1.5 μm, n = 50), mononematous, semi- to 
macronematous, simple, straight to flexuous, septate, 
arising singly or in groups, geniculate, pale brown to 
brown, paler toward the apex, simple to swollen at the 
base. Conidiogenous cells (5–)7–12(–13) × 5–8 μm (x̄ 
 SD = 9.5  2.5 × 6.5  1.5 μm, n = 50), integrated, 
mono- to polytretic, proliferating sympodially, 
terminal or intercalary, subcylindrical to slightly 
swollen, pale brown to brown, smooth-walled to 
slightly verruculose, with thickened and darkened 
scars (Fig. 2G–H). Conidia 26–35 × 11–15 µm (x̄  
SD = 30.5  4.5 × 13  2 μm, n = 50), brown, smooth-
walled to finely verruculose, straight to curved, 
clavate to obovoid, occasionally ellipsoidal, tapering 
toward the rounded ends, broadest at the third cell 
from the base, apical and basal cells paler than the 
central cells, 3-distoseptate, germinated mono- or 
bipolar; hila 2–3 μm wide, protuberant, thickened and 
darkened (Fig. 2I–K). Chlamydospores 10–12 μm in 
diameter, brown to dark brown, globose to 
subglobose, thick-walled, formed terminally and 
intercalarily, in chains and clumps (Fig. 2F). Sexual 
morph, stroma, and microconidiation were not 
observed. 

Specimens examined: IRAN, Guilan Province, 
Rasht County, on leaves of Setaria sp. (Poaceae, 
Poales), 20 September 2012, Z. Heidarian & A. 
Ahmadpour, isolate IRAN 3501C; ibid: on leaves of 
Sorghum sp. (Poaceae, Poales), 20 September 2012, 
Z. Heidarian & A. Ahmadpour, isolate IRAN 4276C.  
GenBank accession numbers: ITS: PP593894–
PP593895, GAPDH: PP661364–PP661365, TEF1: 
PP661349–PP661350. 

Notes: In the phylogenetic analyses, C. austriaca 
showed a close relationship with C. microspora and 
C. lolii. However, it could be differentiated from C. 
lolii by having longer conidiophores (up to 450 μm 
vs. up to 225 μm in C. lolii) and smaller conidia (26–
35 × 11–15 μm vs. (26–)29–45(–48) × (11–)13–21(–
23) μm in C. lolii) (Victoria Arellano et al. 2021). 
Curvularia microspora differs from C. austriaca in 
producing shorter conidiophores (up to 77.5 μm) and 
smaller conidia (4.5–11.5 × 2–6 μm) (Liang et al. 
2018). Curvularia austriaca was previously known 
only as a human pathogen, isolated from the nasal 
cavity of a patient with sinusitis in Austria (Marin-
Felix et al. 2020). To the best of our knowledge, C. 
austriaca represents a new record for the mycobiota 
of Iran, and Setaria sp. and Sorghum sp. are reported 
here for the first time worldwide as hosts of this 
species. 

ACKNOWLEDGMENT 
This work was financially supported by the 

Research Deputy of Urmia University. The authors 
also thank Ms. Fatemeh Alavi (Department of Plant 
Protection, Tehran University) and Ms. Zahra Alavi 
(Department of Plant Protection, Zanjan University) 
for their assistance in phylogenetic analyses.   

AUTHOR CONTRIBUTION 
ZH: Isolation of the strains, morphological 

identification, original draft preparation; AA: 
Identification, phylogenetic analysis, review and 
editing. 

DATA AVAILABILITY 
All data are available in online repositories. 

Requests for more data and materials should be 
addressed to Z. Heidarian or A. Ahmadpour. 

DECLARATION 
The authors declare that there is no conflict of 

interest. 

FUNDING 
Not applicable. 

ETHICS APPROVAL 
Not applicable. 

REFERENCES 
Ahmadpour A, Ghosta Y, Poursafar A. 2021. Novel 

species of Alternaria section Nimbya from Iran as 
revealed by morphological and molecular data. 
Mycologia. 113(5): 1073-1088. https://doi.org/ 
10.1080/ 00275514.2021.1923299. 



Heidarian and Ahmadpour: Curvularia austriaca, a new record from Iran                                                                                          143 

  
 

Ahmadpour A, Heidarian Z, Ghosta Y, Alavi Z, Alavi F, 
Manamgoda DS, Rampelotto PH. 2025a. 
Morphological and molecular characterization of 
Curvularia species from Iran, with description of two 
novel species and two new records. Mycologia. 
117(2): 261-285. https://doi.org/10.1080/00275514 
.2025. 2450754. 

Ahmadpour A, Heidarian Z, Ghosta Y, Alavi Z, Alavi F, 
Manamgoda DS, Kumla J, Karunarathna SC, 
Rampelotto PH, Suwannarach N. 2025b. 
Morphological and phylogenetic analyses of 
Bipolaris species associated with Poales and 
Asparagales host plants in Iran. Frontiers in Cellular 
and Infection Microbiology. 15: 1520125. 
https://doi.org/10.3389/fcimb.2025.1520125. 

Ershad D. 2022. Fungi and fungal analogues of Iran. 
Ministry of Agriculture, Agricultural Research, 
Education and Extension Organization, Iranian 
Research Institute of Plant Protection, Iran. 695 pp.  

Guo ZJ, Amenyogbe MK, Chen SQ, Rashad YM, Deng 
JX, Luo H. 2025. Morphological and phylogenetic 
analyses reveal two novel species of Curvularia 
(Pleosporales, Pleosporaceae) from southern China. 
MycoKeys. 120: 139-156. https://doi.org/10.3897/ 
mycokeys.120.156570. 

Heidarian Z, Arzanlou M, Ahmadpour A. 2020. 
Molecular phylogeny and morphology differentiate 
several new records and novel hosts for Curvularia 
species in Iran. Nova Hedwig. 111(1-2): 151-171. 
https://doi.org/10.1127/nova_hedwigia/2020/0592. 

Jaffey JA, Cañete-Gibas CF, Wiederhold NP, Sanders 
CJ, Struthers JD, Black A, Wu B, Thomas KS, 
Bennett P, Watt J. 2025. Novel Curvularia species 
causing disseminated phaeohyphomycosis in a dog. 
Topics in Companion Animal Medicine. 64: 100939. 
https://doi.org/10.1016/j.tcam.2024.100939. 

Liang J, Wang H, Wei R, Zhou C, Su J, Liu Z, Lin S, Guo 
J, Gao Q, Zhou H. 2025. Curvularia lingshanensis sp. 
nov., a new pathogen causing stem and leaf rot on 
Curcuma kwangsiensis in China. Plant Disease. 

109(5): 1174. https://doi.org/10.1094/PDIS-12-24-
2685-PDN. 

Liang Y, Ran SF, Bhat J, Hyde KD, Wang Y, Zhao DG. 
2018. Curvularia microspora sp. nov. associated with 
leaf diseases of Hippeastrum striatum in China. 
MycoKeys. 29: 49-61. https://doi.org/10.3897/ 
mycokeys.29.21122. 

Madrid H, Da Cunha KC, Gené J, Dijksterhuis J, Cano J, 
Sutton DA, Guarro J, Crous PW. 2014. Novel 
Curvularia species from clinical specimens. 
Persoonia. 33(1): 48-60. https://doi.org/10.3767/ 
003158514X683538. 

Manamgoda DS, Rossman AY, Castlebury LA, 
Chukeatirote E, Hyde KD. 2015. A taxonomic and 
phylogenetic re-appraisal of the genus Curvularia 
(Pleosporaceae): human and plant pathogens. 
Phytotaxa. 212(3): 175-198. https://doi.org/ 
10.11646/ phytotaxa.212.3.1. 

Marin-Felix Y, Hernãndez-Restrepo M, Crous PW. 2020. 
Multi-locus phylogeny of the genus Curvularia and 
description of ten new species. Mycological Progress. 
19: 559-588. https://doi.org/10.1007/s11557-020-
01576-6. 

Miller MA, Pfeiffer W, Schwartz T. 2010. Creating the 
CIPRES Science Gateway for inference of large 
phylogenetic trees. In: 2010 Gateway Computing 
Environments Workshop (GCE) 2010 Nov 14 :1-8. 
https://doi.org/10.1109/GCE.2010.5676129. 

Sivanesan A. 1987. Graminicolous species of Bipolaris, 
Curvularia, Drechslera, Exserohilum and their 
teleomorphs. Mycological Papers. 158: 1-261. 

Victoria Arellano AD, Guatimosim E, da Silva GM, 
Frank AK, Dallagnol LJ. 2021. Fungi causing leaf 
spot diseases in Lolium multiflorum in Brazil. 
Mycological Progress. 20: 1175-1190. https:// 
doi.org/ 10.1007/s11557-021-01727-3. 

Zhao JM, Peng CX, Zhang QY, Li DW, Huang L. 2025. Five 
novel species of Curvularia (Pleosporales, Pleosporaceae) 
isolated from turfgrasses. MycoKeys. 125: 279-305. 
https://doi.org/10.3897/mycokeys.125.168614. 
  

 

 

 

 

 

 

 

 

 

 



 144                                                                                                                                                       Mycologia Iranica – Vol. 12, 2025 
 

 

 

  zeinab.heidarian@gmail.comزينب حيدريان  مكاتبه كننده

  ١٠/١٠/١٤٠٤، تاريخ انتشار برخط: ١٠/١٠/١٤٠٤: رشيپذ خيارت، ٠٩/١٠/١٤٠٤تاريخ بازنگري: ، ٠٤/١٠/١٤٠٤: افتيدر خيتار
 

Curvularia austriaca گونه جديدي براي قارچهاي ايران ، 

  

  پور عبداله احمد ،  زينب حيدريان

دانشگاه اروميه، مياندوآب، ايران. ،مركز آموزش عالي شهيد باكري  

 
  چكيده 

،  فيتصورت اپي همچنين به  و ها  ، حيوانات و انسانانگياه  بيمارگرهاي  از جملهاكولوژيكي    متفاوت  هايبا نقش  Curvulariaهاي  گونه
  هاي از برگ  Curvulariaجنس    متعلق به  جدايهشوند و عمدتاً با غلات مرتبط هستند. در اين مطالعه، دو  يافت مي يا اندوفيت  ساپروفيت

جمع  .Sorghum spو    .Setaria sp  گياهان  ايران  گيلان،  استان  رشت،  شهرستان  شددر  تبارشناختي  هاي  تحليلبراساس  .  ند آوري 
در   C. austriacaتيپ و شاخص گونه    يهاجدايهبا    هاي مورد مطالعهجدايهنشان داد كه  ، نتايج  TEF1  و   ITS  ،GAPDHچندژنگاهي  

شد، براي اولين عنوان پاتوژن انساني شناخته ميكه پيش از اين تنها بهC. austriaca قرار گرفتند. گونه و با پشتيباني قوي  دودمانيك 
 .Sorghum spو    .Setaria sp  گياهان  دهد و را گسترش مي  C. austriacaشده  . اين مطالعه پراكنش شناخته شودميبار از ايران گزارش  

از روش   گرددميجديد در سطح جهاني معرفي    هايعنوان ميزبانرا به  و مولكولي براي   شناختيريختهاي تركيبي  و اهميت استفاده 
 .سازدرا برجسته مي Curvulariaها در جنس  شناسايي دقيق گونه

  

 

 .Pleosporaceaeشناسي،  ريخت ،تبارشناختي چندژنگاهي  ،بنديآرايه: كلمات كليدي

 

 

 

 

  


