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Key words: Abstract: Despite being a small island, Sri Lanka is rich in fungal diversity. Most of the fungi from Sri Lanka
dematiaceous hyphomycetes have been identified as pathogens of vegetables, fruits, and plantation crops to date. The pleosporalean
new taxa genus Curvularia (Dothideomycetes) includes phytopathogenic, saprobic, endophytic, and human/animal
phylogeny opportunistic pathogenic fungal species. The majority of the plant-associated Curvularia species are known
Poaceae from poaceous hosts. During the current study, 22 geographical locations of the country were explored and

collections were made from 10 different poaceous hosts. Morphology and molecular phylogeny based on
three loci, including nuclear internal transcribed spacers 1 and 2 with 5.8S nrDNA (ITS), glyceraldehyde-3-
phosphate dehydrogenase (gapdh), and translation elongation factor 1-a (tefl) supported the description
of two new species of fungi described herein as C. aurantia sp. nov. and C. vidyodayana sp. nov. Moreover,
novel host-fungal association records for C. chiangmaiensis, C. falsilunata, C. lonarensis, C. plantarum, and C.
pseudobrachyspora are updated herein. In addition, five species within the genus Curvularia, viz., C. asiatica,
C. geniculata, C. lunata, C. muehlenbeckiae, and C. verruculosa represent new records of fungi from Sri Lanka.
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INTRODUCTION

The genus Curvularia, typified by C. lunata, is a species-
rich genus in the family Pleosporaceae (Pleosporales,
Dothideomycetes) (Manamgoda et al. 2012b, 2015). It is known
that pathogenic species of Curvularia can cause plant diseases
such as black kernels, grain molds, leaf blights, seedling blights,
leaf spots, and opportunistic human infections (Sivanesan
1987, Manamgoda et al. 2012b, 2015, Madrid et al. 2014). The
development of sympodial conidiophores with tretic, terminal,
and intercalary conidiogenous cells as well as transversely
septate, often curved conidia characterise species of Curvularia
morphologically. Asymmetrically swollen intermediate cells
control the characteristic curvature of conidia; however, species
with straight conidia have also been reported (Sivanesan
1987, Marin-Felix et al. 2017b). The delimitation of species
in Curvularia remains ambiguous due to the overlapping
morphological characters among closely related taxa. Thus, it
is recommended to incorporate molecular data assessments to
accurately identify species (Manamgoda et al. 2014, 2015, Tan
et al. 2014, 2018, Marin-Felix et al. 2017b, 2020). Members of

the genus are associated with a variety of host plants around
the world and display varied life modes, including saprophytic,
endophytic, and pathogenic lifestyles. Most of the species
are known from poaceous hosts (Ellis 1971, Sivanesan 1987,
Manamgoda et al. 2014, Tan et al. 2016).

It is widely accepted that Sri Lanka has a variety of
ecosystems and only a small portion of the country’s microbial
biodiversity has been documented. Only 3 000 species of fungi
are currently recognised, despite the estimated 25 000 species
of local mycobiota present. There are 404 species of plant
pathogenic fungi listed in the most recent checklist on “Plant
pathogenic fungi and Oomycota in Sri Lanka” by Adikaram &
Yakandawala (2020). According to the United States National
Fungus Collections database and previous publications, only
14 species of Curvularia have been reported so far from
Sri Lanka including Curvularia alcornii, C. eleusinicola, C.
eragrostidis, C. fallax, C. hawaiiensis, C. lunata, C. pallescens,
C. panici-maximi, C. plantarum, C. pseudointermedia, C.
ravenelii, C. senegalensis, C. simmonsii, and C. tuberculata
(Salim & Mahindapala 1981, Sivanesan 1987, Richardson 1990,
Adikaram & Yakandawala 2020, Ferdinandez et al. 2021, Farr
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& Rossman 2022, Jayawardena et al. 2022). Therefore, the
objective of this work is to collect Curvularia species from
poaceous hosts and identify them using morphological and
molecular data.

MATERIALS AND METHODS

Sample collection, isolation, and morphological
identification

From 2018 to 2021, numerous field surveys were conducted
spanning 22 different geographical locations in Anuradhapura,
Galle, Gampaha, Hambantota, Kurunegala, Matale, Monaragala,
and Puttalam districts in Sri Lanka. Samples with leaf lesions,
infected panicles, grains, and associated dead plant materials
were collected from various poaceous hosts and brought to
the laboratory for further processing. Single spore isolation
(Chomnunti et al. 2011) was followed to obtain pure cultures
of emerging fungi and maintained on potato dextrose agar
(PDA, HiMedia-India). The colony characters were determined
after inoculating cultures in triplicate on three different media:
PDA, corn meal agar (CMA, HiMedia-India), and malt extract
agar (MEA, Criterion-USA), at 25 °C, with a 12 h light and 12 h
dark light regimen. The Rayner (1970) colour chart was used
to record colony colours. Digital images of fungal structures
were captured using a Carl Zeiss compound light microscope
equipped with an AxioCam digital camera and ZEN lite software
(Carl Zeiss Microscopy, Thornwood, NY, USA). The statistical
data (mean, standard deviation, minimum, and maximum) for
each morphological measurement utilised in the morphological
descriptions were recorded. The specimens collected were
deposited in USJ-H (University of Sri Jayewardenepura
Herbarium) and the living fungal cultures are maintained in
USJCC (University of Sri Jayewardenepura Culture Collection).
Two taxonomic novelties were registered in MycoBank (www.
MycoBank.org; Crous et al. 2004).

DNA extraction, PCR, and sequencing

Genomic DNA was extracted from all the isolates following the
method described in Ferdinandez et al. (2021). The nuclear
ribosomal internal transcribed spacers 1 and 2 with 5.8S
nrDNA region (ITS) and translation elongation factor 1-a (tef1)
loci were amplified according to the protocols described in
Manamgoda et al. (2012b). The glyceraldehyde-3-phosphate
dehydrogenase (gapdh) locus was amplified using the PCR
conditions mentioned in Ferdinandez et al. (2021). All the
amplificatoin reactions were performed using GoTaq® Green
Master Mix (Promega-USA) and PCR products were visualised
by agarose gel electrophoresis, in a 2 % gel, with a 100 bp DNA
ladder (Promega-USA). The amplified products were purified
and sequenced at the Sanger DNA sequencing facility provided
by Macrogen (Seoul, Korea).

Sequence alignment, phylogenetic analyses, and species
recognition

Raw sequences generated for fresh isolates were assembled
with BioEdit v. 7.0.5 for MS Windows (Hall 1999). All the
available accepted ex-type and reference DNA sequences for
the genus based on numerous publications were included and

used in the analyses (Table 1). DNA sequence alighments were
performed by MAFFT v. 7 using default settings (http://mafft.
cbrc.jp/alignment/server/) (Katoh & Standley 2013). Preliminary
identifications of the fresh isolates were determined using
newly generated ITS, gapdh, and tefl sequences using NCBI
BLAST. Novel species from the current study were further
analysed with their respective closely related taxa from pairwise
DNA sequence comparisons using the BLAST tool with default
settings (Table 2). Phylogenetic reconstructions were performed
using both Maximum parsimony (MP) and Maximum likelihood
(ML) criteria as described in Ferdinandez et al. (2022). Initially,
single-locus trees were generated and compared to visually find
out whether the three loci used are congruent with respect to
the placement of each species. As no remarkable incongruence
was noted, loci were combined in a concatenated alignment.
The multi-locus concatenated alignment included 204 strains of
Curvularia and other members of Pleosporaceae, i.e., Alternaria
alternata, Bipolaris maydis, Pyrenophora poae, Exserohilum
turcicum, Johnalcornia aberrans, and Porocercospora seminalis
(Marin-Felix et al. 2020, Ferdinandez et al. 2021). The DNA
sequence alignments and phylogenetic trees are available in
TreeBASE (study S30416). All DNA sequences were submitted to
GenBank (Table 1).

RESULTS

The concatenated three loci sequence alignment comprised
204 Curvularia strains and six other pleosporalean taxa as out-
groups. Out of the number of 204 Curvularia strains in the
alignment, 36 in-group strains were fresh isolates collected from
the current study. Alignment statistics for the parsimony analysis
are as follows: 2 236 total characters, with 1 431 constant
characters, 588 parsimony-informative characters, and 217
variable parsimony uninformative characters. Tree statistics for
equally most parsimonious tree resulting from the parsimony
analysis of the combined dataset with bootstrap 50 % majority
rule consensus are as follows: TL =3 961, Cl = 0.327, Rl =0.757,
RC =0.247, HI = 0.673. The resulting phylogram (Fig. 1) from the
multi-locus phylogenetic analyses revealed that two lineages
from the fresh isolates are distinct from closely related taxa and
all other members of the genus, which are described as novel
species below (Curvularia aurantia sp. nov. and C. vidyodayana
sp. nov). The remaining 33 isolates obtained were identified
as C. asiatica, C. chiangmaiensis, C. falsilunata, C. geniculata,
C. lonarensis, C. lunata, C. muehlenbeckiae, C. plantarum, C.
pseudobrachyspora, and C. verruculosa.

TAXONOMY

In this section, morphological descriptions, notes on taxonomy,
and phylogeny with illustrations are provided for two novel
species and 10 other species isolated from Sri Lanka with new
host and geographic distribution records.

Curvularia aurantia Ferdinandez, Manamgoda & Udayanga, sp.
nov. MycoBank MB 848300. Fig. 2.

Etymology: Species is named after the latinised term for orange
colour “aurantia”; colour of the pigment diffused to PDA.
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Table 2. Pairwise comparison of the loci analysed for novel species described in the current study with closely related taxa.

Locus, Identity and Gaps (both with percentages)

Closely related taxa

Novel species

tef1

Identity and percentage Gaps

910/914 (99 %)

gapdh

ITS

Identity and percentage

551/565 (98 %)
452/487 (93 %)

Gaps

Identity and percentage

360/373 (97 %)

Gaps

0/914 (0 %)

0/373 (0 %)

6/565 (1 %)

C. coicis

Curvularia aurantia sp. nov. (USJICC—-0096)

0/502 (0 %)

497/502 (99 %)

16/487 (3 %)

C. ischaemi

0/891 (0 %)

868/891 (97 %)

1/345 (0 %)

336/345 (97 %)

15/485 (3 %)
16/486 (3 %)

455/485 (94 %)

C. crassiseptata

6/542 (1 %)

517/542 (95 %)

453/486 (93 %)

C. comoriensis

0/804 (0 %)

781/804 (97 %)
898/899 (99 %)
918/921 (99 %)
901/909 (99 %)
876/883 (99 %)
972/978 (99 %)
913/916 (99 %)

1/370 (0 %)
1/337 (0 %)
0/551 (0 %)
0/587 (0 %)
0/347 (0 %)
1/537 (0 %)
0/576 (0 %)
0/487 (0 %)

355/370 (96 %)
325/337 (96 %)
579/587 (99 %
335/347 (97 %

10/405 (2 %)
15/485 (3 %)
5/509 (0 %)
6/507 (1 %)

454/485 (94 %
499/509 (98 %
496/507 (98 %
493/504 (98 %
504/514 (98 %
460/467 (99 %

C. heteropogonicola
C. cymbopogonis
C. xishuangbannaensis

C. affinis

C. soli
C. thailandicum

C. millisiae
C. asiatica

Curvularia vidyodayana sp. nov. (USICC—0029)

Ferdinandez et al.

504/514 (98 %)
504/514 (98 %)

C. senegalensis

0/822 (0 %)

821/822 (99 %)

0/448 (0 %)

C. geniculata

On leaf lesions (2-5 cm long) of Zea mays. Asexual
morph: On CMA hyphae 4-5 pum wide, subhyaline to
pale brown, septate, branched. Stroma 3-8 mm long,
dark brown to black, elongated, branched, dense hypha.
Conidiophores (115-)161-500(—611) x 5-8(—9) um (x = 330
x 6 um, n = 20), hyaline to pale brown, micronematous to
macronematous, septate, simple or branched, straight or
flexuous, sometimes geniculate at the apex. Conidiogenous
cells (4-)5-10(-15) x 4—6(—7) um (X= 8 x 5 um, n = 20),
hyaline to pale brown, smooth-walled, subcylindrical
to slightly swollen, terminal or intercalary, mono- to
polytretic. Conidia (18-)23-26(—30) x (10-)11-13(-16) um
(x =24 x 12 um, n = 30), hyaline to pale brown, curved,
asymmetrical, sometimes Y-shaped, enlarged middle cells,
3—4-distoseptate; hila inconspicuous. Microconidiation
observed. Sexual morph not observed.

Culture characteristics: Colonies on PDA reaching 36 mm
diam after 7 d at 25 °C, colonies from above: irregular,
margin irregular, slightly raised, velvety appearance, dark
brown at the margin, mouse grey aerial mycelia, producing
orange colour pigment which defuse to the media; dark
brown to black elongated, branched stroma observed
above the media after about 5 d, reverse: dark brown at the
margin, black in the centre. Colonies on CMA reaching 40
mm diam after 7 d at 25 °C, colonies from above: circular,
margin irregular, flat, hairy appearance, white at the
margin, grey in the centre, concentric ring growth; reverse:
pale brown centre to margin. Colonies on MEA reaching 50
mm diam after 7 d at 25 °C, colonies from above: circular,
margin mostly irregular, flat, hairy appearance, dark green
and dark grey concentric ring growth, mouse grey in the
centre; reverse: brown at the margin, black in the centre.

Typus: Sri Lanka, Central Province, Matale District, Dambulla,
N 7.903257 E 80.670494, on leaf spots of Zea mays, 15 Aug.
2019, H.S. Ferdinandez (holotype USJ-H-087, culture ex-type
USJCC-0096).

Known host and distribution: Zea mays in Sri Lanka (this
study).

Notes: Based on the phylogenetic analyses and pairwise
DNA sequence comparison results (Table 2), C. aurantia
(USJICC-0096) is closely related to C. coicis and C. ischaemi.
Pairwise DNA sequence comparison revealed that C.
aurantia is distinct from its closely related taxa. Curvularia
aurantia differs by having smaller conidia compared to those
of C. ischaemi (22.5-)24-35(—40) x (11.5-)13-17.5(-18.5)
um and of C. coicis 40—64 x 17-23 um (Sivanesan 1987).
Conidia of C. ischaemi are 3-distoseptate while in C. coicis
they are 4-5-distoseptate. Moreover, when compared
to C. aurantia both taxa have shorter conidiophores; C.
ischaemi up to 375 um long and C. coicis up to 200 um
long. Curvularia coicis has been reported from several
Coix spp. and Zea mays (Farr & Rossman 2022). Curvularia
ischaemi has only been reported from Ischaemum spp.
(Farr & Rossman 2022). Curvularia aurantia was collected
from Zea mays during this study. Therefore, based on
molecular data and morphology, C. aurantia is described
herein as a new species.
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Fig. 1. Phylogram of Curvularia spp. based on the combined ITS, gapdh, and tefl alignment. Maximum parsimony and RAXxML bootstrap support
values above 70 % are shown at the nodes respectively. Type cultures are marked with an asterisk. Novel species from the current study are indicated
in red. New records are in bold. The tree is rooted with other members of Pleosporaceae (Alternaria alternata, Bipolaris maydis, Pyrenophora poae,
Exserohilum turcicum, Johnalcornia aberrans, and Porocercospora seminalis); the root branches were shortened to facilitate layout by the factor
indicated on them.
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Fig. 1. (Continued).

Curvularia vidyodayana Ferdinandez, Manamgoda & Udayanga, Conidiogenous cells (9-)10-16(-20) x (4=)5—6 um (X =13 x 5 um,
sp. nov. MycoBank MB 848301. Fig. 3. n = 20), hyaline to pale brown, smooth-walled, subcylindrical to
swollen, terminal or intercalary, mono- to polytretic. Conidia
Etymology: Name refers to the Vidyodaya, former name of the (16-)19-25(-27) x (7-)8-10(=11) um (x = 22 x 9 um, n = 30),
University of Sri Jayewardenepura where this research study hyaline immature conidia, pale brown to brown mature conidia,
was carried out. slightly curved, mostly ellipsoidal with broadly tapering ends,
mostly enlarged third cell from the base, usually 3-, occasionally
Saprobic on grains of Oryza sativa. Asexual morph: On CMA 4-distoseptate; hila 2—-3 um wide, slightly protruding, darkened.
hyphae 4—6 um wide, hyaline, septate, branched. Conidiophores Chlamydospores 10-12 um diam, dark brown, globose to
51-232(-432) x (4-)5-6 um (x= 142 x 5 um, n = 20), hyaline subglobose or cylindrical, grouped as chain, thick-walled,
to brown, micronematous to macronematous, septate, terminally and intercalary. Sexual morph not observed.
simple or branched, straight or flexuous, swollen at the apex.
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Fig. 2. Curvularia aurantia (USJCC-0096, ex-type). A. Host: lesions on leaf blade of Zea mays. B-D. Seven-day-old colony on PDA, CMA, and MEA,
respectively. E. Stroma on 14-d-old colony on PDA. F-I. Conidia. J. Conidiophore. K. Conidiophore with immature conidia. Scale bars: F-l = 6 um; J, K
=9 um.

Culture characteristics: Colonies on PDA reaching 41 mm diam
after 7 d at 25 °C, colonies from above: circular, margin entire,
slightly raised, cottony appearance, pale brown at the margin,
mouse grey in the centre, reverse: brown at the margin, black
in the centre. Colonies on CMA reaching 68 mm diam after 7 d
at 25 °C, colonies from above: circular, margin entire, flat, hairy
appearance, white at the margin, pale brown and grey concentric
ring growth; reverse: pale brown centre to margin. Colonies on
MEA reaching 73 mm diam after 7 d at 25 °C, colonies from
above: circular, margin entire, convex, cottony appearance, dark
brown at the margin, white to dark green centre to periphery;
reverse: brown at the margin, black in the centre.

Typus: Sri Lanka, Southern Province, Galle District, Yakkalamulla, N
6.078573 E 80.373524, on grains of Oryza sativa, 25 Aug. 2018, H.S.
Ferdinandez (holotype USJ-H-009, culture ex-type USJCC-0029); ibid.
(isotype USJ-H-010, culture USJCC-0062).

Known host and distribution: Oryza sativa in Sri Lanka (this
study).

Notes: Based on the phylogenetic analyses and pairwise DNA
sequence comparison results (Table 2), C. vidyodayana is closely
related to C. affinis. The pairwise DNA sequence comparison

revealed that C. vidyodayana is distinct from its closely related
taxa. In the comparison of morphological characters with C.
affinis, C. vidyodayana has smaller (19-25 um), 3—4-distoseptate
conidia while C. affinis has 27-49 x 8-13 um, 4-5-distoseptate
conidia. Curvularia affinis is a cosmopolitan fungus and has
been recorded in Asian countries from several poaceous hosts
including Oryza sativa (India, Malaysia, and Taiwan), Pennisetum
typhoides (India), Sorghum vulgare (Taiwan) and Zea mays
(Malaysia) (Farr & Rossman 2022). Curvularia vidyodayana
was recorded on dried grains of Oryza sativa. Because of
the disparities among C. affinis and C. vidyodayana, both in
morphological and molecular data, we propose C. vidyodayana
as a new species.

Curvularia asiatica Manamgoda et al. [as ‘asianensis’], Sydowia
64:262.2012. MycoBank MB 545037. Fig. 4.

Saprobic on dried grains Oryza sativa. Asexual morph: On CMA
hyphae 3—4 um wide, hyaline, septate, branched. Conidiophores
(99-)131-368(—495) x (4-)6—9(—12) um (X = 249 x 8 um, n = 20),
pale brown to dark brown, micronematous to macronematous,
septate, simple or branched, straight or flexuous, swollen at
the apex. Conidiogenous cells (5—)6—8(—9) x (3—)4—6(—7) um
(x =7 x5 um, n = 20), hyaline to pale brown, smooth-walled,
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Fig. 3. Curvularia vidyodayana (USJICC-0029, ex-type). A-C. Seven-day-old colony on PDA, CMA, and MEA, respectively. D. Chlamydospores. E-G.
Conidia attached to conidiophores. H, I. Conidia. Scale bars: D, E, G=| =5 um; F = 15 pm.

swollen, terminal or intercalary, mono- to polytretic. Conidia sometimes clavate, enlarged middle cells, dark brown septa,
(16—-)20-26(—34) x (7-)9-11(-14) um (x = 23 x 10 um, n = 30), 3-4-distoseptate; hila 1-2 um wide, protruding, darkened.
hyaline to pale brown apical and basal cells, pale brown to Sexual morph not observed.

dark brown matured conidia, straight or curved, asymmetrical,
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Fig. 4. Curvularia asiatica (USJICC-0075). A. Host: black spore masses on dried grains of Oryza sativa. B-D. Seven-day-old colony on PDA, CMA, and
MEA, respectively. E. Immature conidia on conidiophore. F. Conidia attached to conidiophore. G-J. Conidia. Scale bars: E=H =5 um; I, J = 6 um.

Culture characteristics: Colonies on PDA reaching 84 mm diam
after 7 d at 25 °C, colonies from above: circular, margin entire,
slightly convex, cottony appearance, dark brown at the margin,
grey aerial mycelia, concentric ring growth; reverse: dark brown
at the margin, black in the centre. Colonies on CMA reaching 90
mm diam after 7 d at 25 °C, colonies from above: circular, margin
entire, flat, hairy appearance, white at the margin, pale brown
in the centre, concentric ring growth; reverse: pale brown at the
margin, dark brown in the centre. Colonies on MEA reaching 86
mm diam after 7 d at 25 °C, colonies from above: circular, margin
entire, convex, cottony appearance, dark brown and brown
concentric ring growth, mouse grey in the centre; reverse: dark
brown at the margin, black in the centre.

Materials examined: Sri Lanka, North Western Province, Kurunegala
District, Pilessa, N 7.464732 E 80.401004, on dried grains of Oryza sativa,
19 Feb. 2019, H.S. Ferdinandez, USJ-H-057, living culture USJCC-0075;
ibid., USJ-H-052, living culture, USICC-0074; ibid., USJ-H-045, living
culture USJCC-0072.

Known hosts and distribution: Oryza sativa in Australia
(Khemmuk et al. 2016); Epipremnum pinnatum (Wang et al.
2018) and Saccharum officinarum (Raza et al. 2019) in China;
Sansevieria trifasciata in Malaysia (Kee et al. 2020); Panicum
spp., Saccharum officinarum, and Oryza sativa in Thailand
(Manamgoda et al. 2012a); Festuca sp., Microstegium sp., and
Paspalum sp. in USA (Manamgoda et al. 2015); Oryza sativa in
Sri Lanka (this study).

Notes: lsolates USJCC—0072, USJCC-0074, and USJCC-0075
were identified as C. asiatica. Fresh isolates were collected from
dried grains of Oryza sativa. Curvularia asiatica has so far been
recorded in Australia, China, Malaysia, Thailand, and USA (Farr
& Rossman 2022). To our knowledge, this is the first record of C.
asiatica from Sri Lanka.

Curvularia chiangmaiensis Y. Marin et al., Mycosphere 8: 1565.
2017. MycoBank MB 822082. Fig. 5.
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Fig. 5. Curvularia chiangmaiensis (USJCC—0064). A. Host: lesions on leaf of Pennisetum pedicellatum. B-D. Seen-day-old colony on PDA, CMA, and
MEA, respectively. E. Conidiophore. F, G. Conidia attached to conidiophores. H-J. Conidia. Scale bars: E=6 pm, F, G =8 um, H-J = 3 um.

On leaf lesions of Pennisetum pedicellatum. Asexual morph:
On CMA hyphae 4-5 um wide, hyaline, septate, branched.
Conidiophores (65-)91-262(—427) x (3—)4—6(-8) um (x =177 x5
pum, n = 20), pale brown to dark brown, mostly subhyaline at
the apex, micronematous to macronematous, septate, simple or
branched, straight or flexuous with subnodulose and nodulose
intercalary swellings, geniculate at the apex. Conidiogenous cells
(6-)7-11(-13) x 4-5(-6) um (X =9 x 5 um, n = 20), subhyaline,
rarely brown, smooth-walled, subcylindrical to slightly swollen,
terminal, mono- to polytretic. Conidia (20-)21-24(-25) x (7-)8—
10(—11) um (X =22 x 9 um, n = 30), hyaline to pale brown, mostly
ellipsoidal, straight, sometimes curved, mostly enlarged third
cell from base, 3-distoseptate; hila 1-2 um wide, flat, darkened.
Sexual morph not observed.

Culture characteristics: Colonies on PDA reaching 51 mm diam
after 7 d at 25 °C, colonies from above: circular, margin entire,
convex, cottony appearance, white at the margin, grey aerial
mycelia; reverse: brown at the margin, black in the centre.
Colonies on CMA reaching 73 mm diam after 7 d at 25 °C, colonies
from above: circular, margin entire, flat, hairy appearance, white
at the margin, pale brown concentric ring growth; reverse: pale

brown at the margin, brown in the centre. Colonies on MEA
reaching 70 mm diam after 7 d at 25 °C, colonies from above:
circular, margin entire, convex, cottony appearance, dark green
and grey concentric ring growth, mouse grey in the centre;
reverse: dark brown at the margin, black in the centre.

Materials examined: Sri Lanka, North Western Province, Kurunegala
District, Dambadeniya, N 7.378799 E 80.161981, on leaves of Pennisetum
pedicellatum, 24 Oct. 2018, H.S. Ferdinandez, USJ-H-018, living culture
USJCC-0064; Western Province, Gampaha District, Minuwangoda, N
7.170841 E 79.942587, on leaves of Panicum virgatum, 24 Oct. 2018,
H.S. Ferdinandez, USJ-H-017, living culture USJCC-0022; Western
Province, Gampaha District, Minuwangoda, N 7.170841 E 79.942587, on
leaves of Cyperus rotundus, 24 Oct. 2018, H.S. Ferdinandez, USJ-H-037,
living culture USJCC-0069; Western Province, Gampaha District, Ja-
Ela, N 7.079222 E 79.906035, on leaves of Oryza sativa, 31 Jan. 2019,
H.S. Ferdinandez, USJ-H-040, living culture USJCC-0070; North Central
Province, Anuradhapura District, Thuruwila, N 8.247372 E 80.419233,
on dried leaves of Panicum virgatum, 13 Jun. 2019, D.S. Manamgoda,
USJ-H-074, living culture USJCC-0087; Uva Province, Monaragala District,
Wellawaya, N 6.729670 E 81.104552, on leaves of Ischaemum sp., 21
Dec. 2021, H.S. Ferdinandez, USJ-H-116, living culture USICC-0144.
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Known hosts and distribution: Saccharum officinarum in China
(Raza et al. 2019); Zea mays in Thailand (Marin-Felix et al.
2017b); Cyperus rotundus, Ischaemum sp., Oryza sativa, Panicum
virgatum, and Pennisetum pedicellatum in Sri Lanka (this study).

Notes: Isolates USJCC-0022, USJCC-0064, USJCC-0069,
USJCC-0070, USICC-0087, and USICC-0144 were identified
as C. chiangmaiensis. So far, C. chiangmaiensis has only been
recorded from Saccharum officinarum (Raza et al. 2019) and Zea
mays (Marin-Felix et al. 2017b). All six fresh isolates collected
from Cyperus rotundus, Ischaemum sp., Oryza sativa, Panicum
virgatum, and Pennisetum pedicellatum in Sri Lanka update the
novel host-fungal association records herein. To our knowledge,
this is the first record of C. chiangmaiensis from Sri Lanka.

Curvularia falsilunata M. Raza et al., Fungal Diversity 99: 54.
2019. MycoBank MB 556659. Fig. 6.

Leaf blight on Zea mays. Asexual morph: On CMA hyphae 3—-4
um wide, hyaline, septate, branched. Conidiophores (71-)87-
244(-318) x 4—-7(-9) um (X = 166 x 5 um, n = 20), hyaline to pale
brown, micronematous to macronematous, septate, simple or
branched, mostly straight, sometimes flexuous. Conidiogenous
cells (7-)8-13(-16) x 4-5(-6)um (x= 11 x 5 um, n= 20),
hyaline to pale brown, smooth-walled, subcylindrical, terminal
or intercalary, mono- to polytretic. Conidia (18-)21-24(-26) x
(5-)7-9(-10) um (X = 23 x 8 um, n = 30), hyaline to pale brown,
ellipsoidal, slightly curved, 3-distoseptate; hila inconspicuous.
Chlamydospores 11-16 um diam, pale brown to dark brown,

Fig. 6. Curvularia falsilunata (USJCC—0053). A. Host: leaf blights on Zea mays. B-D. Seven-day-old colony on PDA, CMA, and MEA, respectively. E, F.
Conidia attached to conidiophores. G, H. Conidia. Scale bars: E, F=6 pm; G, H=7 um.
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globose to subglobose, thick-walled, grouped as chains or
clumps, terminally and intercalary. Sexual morph not observed.

Culture characteristics: Colonies on PDA reaching 57 mm diam
after 7 d at 25 °C, colonies from above: circular, margin undulate,
slightly convex, cottony appearance, pale brown at the margin,
dark brown and mouse grey concentric ring growth; reverse:
dark brown at the margin, black in the centre. Colonies on CMA
reaching 74 mm diam after 7 d at 25 °C, colonies from above:
circular, margin entire, flat, hairy appearance, white at the
margin, brown in the centre concentric ring growth; reverse:
pale brown at the margin, dark brown in the centre. Colonies
on MEA reaching 71 mm diam after 7 d at 25 °C, colonies from
above: circular, margin undulate, flat, hairy appearance, dark
brown at the margin, black in the centre; reverse: black in the
centre to margin.

Materials examined: Sri Lanka, North Western Province, Kurunegala
District, Nagollagama, N 7.728825 E 80.291368, leaf blights on Zea mays,
19 Dec. 2018, H.S. Ferdinandez, USJ-H-035, living culture USJCC-0053;
North Western Province, Kurunegala District, Nagollagama, N 7.727944
E 80.280785, leaf spots on Echinochloa crus-galli, 19 Dec. 2018, H.S.
Ferdinandez, USJ-H-034, living culture USJCC-0067; Uva Province,
Monaragala District, Siyambalanduwa, N 6.892415 E 81.5454107,

leaf blight on Panicum maximum, 21 Dec. 2021, H.S. Ferdinandez,
USJ-H-112, living culture USJCC-0140.

Known hosts and distribution: Saccharum officinarum in China
(Raza et al. 2019); Echinochloa crus-galli, Panicum maximum,
and Zea mays in Sri Lanka (this study).

Notes: Isolates USJCC-0053, USJCC-0067, and USICC-0140
were identified as C. falsilunata. Saccharum officinarum is the
only reported host for C. falsilunata so far (Raza et al. 2019).
The fresh isolates were collected from Echinochloa crus-galli,
Panicum maximum and Zea mays during this study. Thus, novel
host-fungal association records are updated herein. To our
knowledge, this is the first record of C. falsilunata from Sri Lanka.

Curvularia geniculata (Tracy & Earle) Boedijn, Bull. Jard. Bot.
Buitenz, 3 Sér. 13: 129. 1923. MycoBank MB 265873. Fig. 7.
Basionym: Helminthosporium geniculatum Tracy & Earle, Bull.
Torrey Bot. Club 23: 207. 1896

Synonyms: Cochliobolus geniculatus R.R. Nelson, Mycologia 56:
778.1964.

Pseudocochliobolus geniculatus (R.R. Nelson) Tsuda et al.,
Mycologia 69: 1118. 1978.

Fig. 7. Curvularia geniculata (USICC-0073). A—C. Seven-day-old colony on PDA, CMA, and MEA, respectively. D. Conidiophore. E. Immature conidium
attached to conidiophore. F. Germinating conidium. G-1. Conidia. Scale bars: D, E =7 um; F = 6 pm; G—| = 3 pm.
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On leaves of Saccharum officinarum. Asexual morph: On CMA
hyphae 3—4 um wide, hyaline, septate, branched. Conidiophores
(60-)104-274(-355) x 5-8(—9) um (x= 189 x 6 um, n = 20),
pale brown to dark brown, micronematous to macronematous,
septate, simple or branched, straight or flexuous, geniculate
at the apex. Conidiogenous cells 6-10(-11) x (4—)5—6 um (x =
8 x 5 um, n = 20), subhyaline to pale brown, smooth-walled,
subcylindrical, terminal or intercalary, mono- to polytretic.
Conidia (15-)17-23(-29) x (7-)8-11(-13) um (X =20 x 9 um, n
= 30), hyaline to pale brown apical and basal cells, dark brown
middle cells in matured conidia, straight or slightly curved,
mostly ellipsoidal, sometimes obovoid, dark brown middle
septa, enlarged middle cells, 3—4-distoseptate; hila 2—3 pum
wide, protruding, darkened. Sexual morph not observed.

Culture characteristics: Colonies on PDA reaching 67 mm diam
after 7 d at 25 °C, colonies from above: circular, margin entire,
slightly raised, cottony appearance, pale brown at the margin,
white and grey in the centre; reverse: pale brown at the margin,
dark brown in the centre. Colonies on CMA reaching 76 mm
diam after 7 d at 25 °C, colonies from above: circular, margin
entire, flat, hairy appearance, white at the margin, mouse grey
and pale brown in the centre; reverse: white at the margin, pale
brown in the centre. Colonies on MEA reaching 77 mm diam
after 7 d at 25 °C, colonies from above: circular, margin entire,
slightly raised, cottony appearance, dark brown at the margin,
black in the centre; reverse: black centre to margin.

Materials examined: Sri Lanka, Uva Province, Monaragala District,
Sewanagala, N 6.404432 E 80.833103, on leaves of Saccharum
officinarum, 20 Feb. 2019, H. S. Ferdinandez, USJ-H-046, living
culture USJICC-0073; Western Province, Gampaha District, Yakkala, N
7.073656 E 80.032788, on grains of Oryza sativa, 20 Aug. 2018, H.S.
Ferdinandez, USJ-H-004, living culture USJCC-0021, Western Province,
Gampaha District, Minuwangoda, N 7.170841 E 79.942587, on leaves
of Panicum virgatum, 24 Oct. 2018, H.S. Ferdinandez, USJ-H-012, living
culture USJCC-0063; Central Province, Matale District, Palapathwela,
N 7.556333 E 80.610611, on panicle of Sorghum sp. (Traditional-
Swayanjatha), 12 Mar. 2019, D.S. Manamgoda, USJ-H-058, living
culture USJCC-0037; Southern Province, Hambantota District,
Mamadala, N 6.163880 E 80.957413, on leaf of Zea mays, 7 Aug. 2019,
H.S. Ferdinandez, USJ-H-080, living culture USICC-0039; North Central
Province, Anuradhapura District, Thambuttegama, N 8.180449 E
80.321654, on leaves of Ischaemum sp., 13 Jun. 2019, H. S. Ferdinandez,
USJ-H-071, living culture USJCC-0084.

Known hosts and distribution: Plurivorous and cosmopolitan
(Farr & Rossman 2022); Ischaemum sp., Oryza sativa, Panicum
virgatum, Saccharum officinarum, Sorghum sp. (Traditional-
Swayanjatha), and Zea mays in Sri Lanka (this study).

Notes: Isolates USJCC-0021, USJCC-0063, USICC-0073,
USJCC-0037, USJCC—0084 and USJCC—0039 were identified
as C. geniculata. Curvularia geniculata has been recorded as
cosmopolitan fungus that most common in tropical regions
from various host plant families. Six fresh isolates mentioned
here were collected from Ischaemum sp., Oryza sativa, Panicum
virgatum, Saccharum officinarum, Sorghum sp. (Traditional-
Swayanjatha), and Zea mays. To our knowledge, this is the first
record of C. geniculata from Sri Lanka.

FUSE

Curvularia lonarensis Roh. Sharma & Rah. Sharma, Front.
Microbiol. 7: 10. 2016. MycoBank MB 814557. Fig. 8.

On leaf spots (approx. 5 cm long) of Saccharum officinarum.
Asexual morph: On CMA hyphae 4-5 um wide, hyaline, septate,
branched. Conidiophores (75-)132-260(—321) x (4-)5-7(-
8) um (x= 196 x6 um, n=20), pale brown to dark brown,
micronematous to macronematous, septate, simple or branched,
straight or flexuous, geniculate at the apex. Conidiogenous cells
(6—)8—-15(—18) x 5-6(—7) um (X = 11 x 6 um, n = 20), subhyaline
to pale brown, subcylindrical to swollen, terminal or intercalary,
mono- to polytretic. Conidia (19-)20-26(-32) x (7-)8-12(-
13) um (x= 23 x 10 um, n = 30), hyaline to pale brown basal
cell, dark brown matured conidia, straight or curved, mostly
asymmetrical, sometimes Y-shaped, dark brown septa, enlarged
middle cells, 3-distoseptate; hila 1-2 um wide, flat, darkened.
Sexual morph not observed.

Culture characteristics: Colonies on PDA reaching 87 mm diam
after 7 d at 25 °C, colonies from above: circular, margin entire,
flat, black centre, dark green at the margin; reverse: black centre
to margin. Colonies on CMA reaching 86 mm diam after 7 d at
25 °C, colonies from above: circular, margin entire, flat, cottony
appearance, white at the margin, grey and brown concentric ring
growth; reverse: pale brown at the margin, dark brown in the
centre. Colonies on MEA reaching 87 mm diam after 7 d at 25 °C,
colonies from above: circular, margin entire, flat, dark brown to
black from centre to margin; reverse: black from centre to margin.

Material examined: Sri Lanka, North Central Province, Anuradhapura
District, Thuruwila, N 8.251407 E 80.421112, on leaf of Saccharum
officinarum, 13 Jun. 2019, H.S. Ferdinandez, USJ-H-068, living culture
USJCC-0082.

Known hosts and distribution: From a hyper alkaline and saline
lake called “Lonar” in India (Sharma et al. 2016); Saccharum
officinarum in Sri Lanka (this study).

Notes: Isolate USJCC-0082 was identified as C. lonarensis.
The fresh isolate was collected from a leaf spot on Saccharum
officinarum. Curvularia lonarensis has only recorded from
a sample collected from a lake called “Lonar” in India. To
our knowledge, this is a novel host record of C. lonarensis on
Saccharum officinarum and first report from Sri Lanka.

Curvularia lunata (Wakker) Boedijn, Bull. Jard. Bot. Buitenz, 3
Sér. 13:127.1933. MycoBank MB 269889. Fig. 9.

Basionym: Acrothecium lunatum Wakker, De Ziektan van het
Suikerriet op Java: 196. 1898.

Synonyms: Cochliobolus lunatus R.R. Nelson & F.A. Haasis,
Mycologia 56: 316. 1964.

Pseudocochliobolus lunatus (R.R. Nelson & F.A. Haasis) Tsuda et
al., Mycologia 69: 1118. 1978.

Helminthosporium caryopsidum Sacc, Ann. Mycol. 12: 313. 1914
Curvularia caryopsidum (Sacc.) S.C Teng., Bull. Soc. Sci. Nat.
Sabne-et-Loire, ser. 2: 760. 1964.

On leaf spots (approx. 0.5 cm long) of Zea mays. Asexual morph:
On CMA hyphae 3—-4 um wide, hyaline, septate, branched.
Conidiophores (59-)64—95(—116) x 3—4 um (X = 80 x 4 um, n =
20), hyaline to pale brown, micronematous to macronematous,
septate, simple or branched, straight, sometimes flexuous,
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Fig. 8. Curvularia lonarensis (USJCC-0082). A-C. Seven-day-old colony on PDA, CMA, and MEA, respectively. D. Conidiophore. E. Conidia attached to

conidiophore. F-H. Conidia. Scale bars: D, E, G, H=6 um; F = 7 um.

swollen at the base and apex. Conidiogenous cells (6—)7-11(-12)
x 4-7(=8) um (x = 9 x 6 um, n = 20), hyaline, smooth-walled,
swollen, terminal or intercalary, mono- to polytretic. Conidia (16—
)19-23(-26) x (6—)7-9 um (X = 21 x 8 um, n = 30), hyaline to pale
brown, straight or curved, ellipsoidal, asymmetrical, enlarged
third cell from base, 3—4-distoseptate; hila 1-2 um wide, flat,
darkened. Chlamydospores 7-10 um diam, dark brown, globose,
rarely subcylindrical, grouped as clumps, terminal or intercalary.
Sexual morph not observed.

Culture characteristics: Colonies on PDA reaching 83 mm diam
after 7 d at 25 °C, colonies from above: circular, margin entire,
slightly convex, cottony appearance, pale brown at the margin,
brown and grey mycelia in concentric ring growth; reverse:
dark brown at the margin, black in the centre. Colonies on CMA
reaching 85 mm diam after 7 d at 25 °C, colonies from above:
circular, margin entire, flat, hairy appearance, white at the

margin, pale brown and grey concentric ring growth; reverse:
pale brown at the margin, dark brown in the centre. Colonies
on MEA reaching 87 mm diam after 7 d at 25 °C, colonies from
above: circular, margin entire, flat, cottony appearance, dark
green margin, dull green to dark brown centre; reverse: dark
brown at the margin, black in the centre.

Materials examined: Sri Lanka, Uva Province, Monaragala District,
Wellawaya, N 6.609018 E 81.134455, on leaf spots of Zea mays, 21
Dec. 2021, H.S. Ferdinandez, USJ-H-124, living culture USJCC-0132;
North Western Province, Kurunegala District, Uhumiya, N 7.466806 E
80.303167, on leaf of Panicum virgatum, 24 Oct. 2018, H.S. Ferdinandez,
USJ-H-019, living culture USJCC-0023.

Known hosts and distribution: Plurivorous and cosmopolitan
(most common in tropical regions) (Farr & Rossman 2022);
Panicum virgatum and Zea mays (this study).

238 © 2023 Westerdijk Fungal Biodiversity Institute



Two new Curvularia spp. from Sri Lanka

FUSE

E —

—_ G

|

Fig. 9. Curvularia lunata (USJCC-0132). A. Host: small leaf spots on Zea mays. B-D. Seven-day-old colony on PDA, CMA, and MEA, respectively. E.
Conidiophore. F, G. Conidia attached to conidiophore. H-J. Conidia. Scale bars: E-G =5 um; H-=J = 3 um.

Notes: Isolates USJCC-0132 and USJCC—0023 were identified as C.
lunata. The fresh isolates were collected from Panicum virgatum
and Zea mays. So far, C. lunata was recorded from Oryza sativa
in Sri Lanka (Sivanesan 1987, Adikaram & Yakandawala 2020). To
our knowledge, this is the first record of C. lunata from Panicum
virgatum and Zea mays in Sri Lanka.

Curvularia muehlenbeckiae Madrid et al., Persoonia 33: 56.
2014. MycoBank MB 806055. Fig. 10.

Saprobic on dried panicle of Sorghum sp. (Traditional-
Swayanjatha). Asexual morph: On CMA hyphae 3—4 um wide,
hyaline, septate, branched. Conidiophores (94-)113-212(-255)
x (5—-)6—8 um (x = 162 x 7 um, n = 20), hyaline to pale brown,
micronematous to macronematous, septate, simple or branched,

flexuous, sometimes geniculate at the apex. Conidiogenous cells
(6—)8—14(—17) x (4-)5-7(-8) um (x =11 x 6 um, n = 20), hyaline to
pale brown, smooth-walled, subcylindrical to irregularly shaped,
terminal or intercalary, mono- to polytretic. Conidia (17—)19—
22(-27) x (9-)10-12(-14) pm (x = 21 x 11 um, n = 30), hyaline
to pale brown apical and basal cells, pale brown to dark brown
middle cells, straight or curved, usually ellipsoidal, sometimes
asymmetrical or Y-shaped, rarely clavate, dark brown middle
septa, enlarged middle cells, 3-distoseptate; hila inconspicuous.
Sexual morph not observed.

Culture characteristics: Colonies on PDA reaching 79 mm diam
after 7 d at 25 °C, colonies from above: circular, margin entire, flat,
hairy appearance, pale brown at the margin, dark green to olive
green from centre to periphery, concentric ring growth; reverse:

© 2023 Westerdijk Fungal Biodiversity Institute 239



FUSE
Ll:lf_l_l Ferdinandez et al.

Fig. 10. Curvularia muehlenbeckiae (USJICC-0027). A-C. Seven-day-old colony on PDA, CMA, and MEA, respectively. D, E. Conidia attached to

conidiophore. F, G. Conidia. Scale bars: D=7 um; E=8 um; F, G = 6 um.

olive green at the margin, dark brown in the centre. Colonies
on CMA reaching 61 mm diam after 7 d at 25 °C, colonies from
above: circular, margin irregular, flat, hairy appearance, white at
the margin, grey in the centre; reverse: grey at the margin, black
in the centre. Colonies on MEA reaching 84 mm diam after 7 d
at 25 °C, colonies from above: circular, margin entire, flat, hairy
appearance, dark green and olive green concentric ring growth,
black in the centre; reverse: pale brown at the margin, black in
the centre.

Material examined: Sri Lanka, Central Province, Matale District,
Palapathwela, N 7.556333 E 80.61061, on panicle of Sorghum sp.
(Traditional-Swayanjatha), 12 Mar. 2019, D.S. Manamgoda, USJ-H-061,
living culture USJCC-0027.

Known hosts and distribution: Oryza sp. in Australia (Khemmuk et
al. 2016); Cunninghamia lanceolate (Cui et al. 2020), Saccharum
officinarum (Raza et al. 2019), and Zizania latifolia (Chen et
al. 2021) in China; Muehlenbeckia sp. in India (Madrid et al.
2014); Sorghum bicolor in Japan (Heidari et al. 2018); Sorghum
halepense in Mexico (Olivas-Peraza et al. 2022); Sorghum sp. in
USA (Heidari et al. 2018); Sorghum sp. (Traditional-Swayanjatha)
in Sri Lanka (this study).

Notes: Isolate USJCC-0027 was identified as C. muehlenbeckiae.
The fresh isolate was collected on a dried panicle of Sorghum sp.
(Traditional-Swayanjatha). Curvularia muehlenbeckiae has so far
recorded in Australia, China, India, Japan, Mexico, and USA (Farr
& Rossman 2022). To our knowledge, this is the first record of C.
muehlenbeckiae from Sri Lanka.
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Curvularia plantarum M. Raza et al., Fungal Diversity 99: 61.
2019. MycoBank MB 556664. Fig. 11.

Leaf spots on Zea mays. Asexual morph: On CMA hyphae
3-4 um wide, hyaline, septate, branched. Conidiophores
(142-)167-312(-410) x 5-7 um (X = 240 x 6 um, n = 20), pale
brown, hyaline towards the apex, septate, simple or branched,
flexuous, micronematous to semi-macronematous, geniculate.
Conidiogenous cells (5-)6—11(—13) x (3—)4-5(—6) um (X =8 x5 um,
n = 20), hyaline to pale brown, smooth-walled, subcylindrical to
irregularly shaped, terminal or intercalary, mono- to polytretic.
Conidia (19-)21-25(-28) x (7-)9-11(-12) um (x =23 x 10 um, n
= 30), hyaline apical and basal cells, pale brown to dark brown
middle cells, mostly ellipsoidal, sometimes Y-shaped or ovate,
straight or curved, enlarged middle cells, 3—4-distoseptate; hila
1-2 um wide, slightly protruding. Sexual morph not observed.

Culture characteristics: Colonies on PDA reaching 82 mm diam
after 7 d at 25 °C, colonies from above: circular, margin entire,
flat, glistening surface, hairy appearance, pale olivaceous grey
to white at the margin, olivaceous black and malachite green
concentric ring growth; reverse: dark brown at the margin,
black in the centre. Colonies on CMA reaching 87 mm diam
after 7 d at 25 °C, colonies from above: circular, margin entire,
flat, hairy appearance, white at the margin, grey and white
concentric ring growth; reverse: pale brown at the margin,
dark brown in the centre. Colonies on MEA reaching 83 mm

A

FUSE

diam after 7 d at 25 °C, colonies from above: circular, margin
entire, flat, hairy appearance, pale olivaceous grey at the
margin, olivaceous green in the centre; reverse: black in the
centre to margin.

Materials examined: Sri Lanka, Southern Province, Galle District,
Imaduwa, N 6.008556 E 80.373444, on leaves of Zea mays, 30 Aug.
2018, H.S. Ferdinandez, USJ-H-011, living culture USJCC-0054; North
Western Province, Kurunegala District, Nagollagama, N 7.727944 E
80.280785, leaf spots on Echinochloa crus-galli, 19 Dec. 2018, H.S.
Ferdinandez, USJ-H-036, living culture USJCC-0068; North Central
Province, Anuradhapura District, Thuruwila, N 8.247372 E 80.419233,
on leaf of Zea mays, 13 Jun. 2019, H.S. Ferdinandez, USJ-H-064,
living culture USJCC-0078; Southern Province, Hambantota District,
Mamadala, N 6.163880 E 80.957413, on leaf spots of Zea mays, 7
Aug. 2019, H.S. Ferdinandez, USJ-H-081, living culture USJCC-0091;
Central Province, Matale District, Dambulla, N 7.903257 E 80.670494,
on leaf spots of Zea mays, 15 Aug. 2019, H.S. Ferdinandez, USJ-H-088,
living culture USJCC-0097; North Western Province, Puttalam District,
Garayakgama, N 7.793702 E 79.955101, on panicles of Oryza sativa,
29 Jan. 2020, H.S. Ferdinandez, USJ-H-092, living culture USJCC-0033.

Known hosts and distribution: Saccharum officinarum in China
(Raza et al. 2019); Eleusine coracana, Oryza sativa, Panicum
virgatum, and Paspalum sp., in Sri Lanka (Ferdinandez et al.
2021); Echinochloa crus-galli, Oryza sativa, and Zea mays in Sri
Lanka (this study).

Fig. 11. Curvularia plantarum (USJCC-0091). A. Host: leaf lesions on Zea mays. B-D. Seven-day-old colony on PDA, CMA, and MEA, respectively. E.
Conidiophore. F. Conidia attached to conidiophore. G. Conidia. Scale bars: E=8 um; F =16 um; G =5 um.
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Notes: Fresh isolates USJCC-0054, USJCC-0091, USJCC-0078,
and USJCC-0097 which were collected from Zea mays,
USJCC-0068 from Echinochloa crus-galli, and USJCC-0033
from Oryza sativa were identified as C. plantarum. Curvularia
plantarum was first reported from Saccharum officinarum
in China. Later on, Ferdinandez et al. (2021) reported C.
plantarum in Sri Lanka from Eleusine coracana, Oryza sativa,
Panicum virgatum, and Paspalum sp. Thus, the occurrence of C.
plantarum on Echinochloa crus-galli, and Zea mays update the
novel host-fungal association records herein.

Curvularia pseudobrachyspora Y. Marin et al., Mycosphere 8:
1569. 2017. MycoBank MB 822085. Fig. 12.

Saprobic on panicles of Zea mays. Asexual morph: On CMA
hyphae 3—4 pum wide, hyaline, septate, branched. Conidiophores

(70-)98-184(-204) x 5-6 um (x = 141 x 6 um, n = 20), pale brown
to brown, micronematous to macronematous, simple, septate,
straight or flexuous. Conidiogenous cells (6—)7-13(-16) x (3—)4—
5(—6) um (x = 10 x 5 um, n = 20), hyaline to pale brown, smooth-
walled, subcylindrical to swollen, terminal or intercalary, mono-
to polytretic. Conidia (16—)19-23(—25) x (7—)8-9(—10) um (x = 21
x 9 um, n = 30), hyaline or pale brown basal and apical cells, pale
brown to dark brown middle cells, straight or curved, ellipsoidal
or asymmetrical, 3-distoseptate; hila inconspicuous. Sexual
morph not observed.

Culture characteristics: Colonies on PDA reaching 49 mm diam
after 7 d at 25 °C, colonies from above: circular, margin entire,
flat, hairy appearance, pale brown at the margin, dull green
and mouse grey concentric ring growth; reverse: brown at the
margin, dark green in the centre. Colonies on CMA reaching

Fig. 12. Curvularia pseudobrachyspora (USICC-0024). A-C. Seven-day-old colony on PDA, CMA, and MEA, respectively. D, E. Conidiophores with
immature conidia. F. Conidia attached to conidiophore. G, H. Conidia. Scale bars: D, E=7 pm; F=9 um; G, H =3 um.
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57 mm diam after 7 d at 25 °C, colonies from above: circular,
margin entire, flat, hairy appearance, white at the margin, grey
and brown concentric ring growth; reverse: grey at the margin,
brown in the centre. Colonies on MEA reaching 67 mm diam
after 7 d at 25 °C, colonies from above: circular, margin entire,
flat, velvety appearance, dull green and brown concentric ring
growth; reverse: dark brown in the centre to margin.

Materials examined: Sri Lanka, Central Province, Matale District,
Palapathwela, N 7.556333 E 80.61061, on panicle of Zea mays, 8
Nov. 2018, D.S. Manamgoda, USJ-H-030, living culture USJCC-0024;
North Central Province, Anuradhapura District, Thuruwila, N 8.247372
E 80.419233, on leaves of Panicum virgatum, 13 Jun. 2019, D.S.
Manamgoda, USJ-H-072, living culture USJCC—0085.

Known hosts and distribution: Pennisetum sp. in Denmark
(Marin-Felix et al. 2020); Cocos nucifera in Ghana (Lekete et al.
2022); Acorus calamus in India (Srivastava et al. 2019); Areca
catechu (Wang et al. 2019) and Lilium brownii var. viridulumin
(Zeng et al. 2020) in China; Eleusine indica (Marin-Felix et al.
2017b) and Oryza sativa (Marin-Felix et al. 2020) in Thailand;

D = E

Agropyron repens (Marin-Felix et al. 2020), Cannabis sativa
(Marin et al. 2020), Pennisetum glaucum, and Trisetum sp. in
USA (Marin-Felix et al. 2020); Panicum virgatum and Zea mays
in Sri Lanka (this study).

Notes: Isolates USJCC-0024 and USJCC-0085 were identified
as C. pseudobrachyspora. According to the phylogram (Fig. 1),
two fresh isolates are closely related to C. pseudobrachyspora
and C. protuberans. Ellipsoidal to obovoid conidia of C.
pseudobrachyspora [(16-)21.5-27(-28.5) x 8-14 um] are
closer to morphological data from the fresh isolates in this
study. Conidia of C. protuberans are obovoid to asymmetrical
and smaller (9.5-25.5 x 6-19.5 um) than the above-mentioned
species. To date, C. pseudobrachyspora has never been reported
from Panicum virgatum and Zea mays. Thus, novel host-fungal
association records are updated herein. To our knowledge, this
is the first record of C. pseudobrachyspora from Sri Lanka.

Curvularia verruculosa Tandon & Bilgrami ex M.B. Ellis, Mycol.
Pap. 106: 20. 1966. MycoBank MB 329454. Fig. 13.

Fig. 13. Curvularia verruculosa (USJICC-0028). A—C. Seven-day-old colony on PDA, CMA, and MEA, respectively. D. Conidiophore. E. Conidiophore with
immature conidia F. Conidia attached to conidiophore. G, H. Conidia. Scale bars: D—F = 12 um; G, H = 6 um.
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Leaf blights on Oryza sativa. Asexual morph: On CMA hyphae 3—4
um wide, hyaline, septate, branched. Conidiophores (50-)85—
248(—333) x 4—7(—8) um (x = 167 x 5 um, n = 20), hyaline to pale
brown, micronematous to macronematous, septate, simple,
forming clamps at the base, straight or flexuous. Conidiogenous
cells (7-)9-19(-22) x 4—6(-7) um (x = 14 x 5 um, n = 20), hyaline
to pale brown, smooth-walled, subcylindrical to slightly swollen,
terminal or intercalary, mono- to polytretic. Conidia (18-)22-
28(-31) x (6=)8-10(—11) um (X = 25 x 9 um, n = 30), hyaline to
pale brown, curved, obovoid or asymmetrical, enlarged middle
cells, 3-distoseptate; hila inconspicuous. Chlamydospores 12—15
um diam, dark brown, subglobose or cylindrical, thick-walled,
terminally and intercalary. Microconidiation is observed. Sexual
morph not observed.

Culture characteristics: Colonies on PDA reaching 26 mm diam
after 7 d at 25 °C, colonies from above: irregular, margin undulate,
slightly convex, velvety appearance, dull green at the margin,
mouse grey in the centre; reverse: dark green at the margin, black
in the centre. Colonies on CMA reaching 37 mm diam after 7 d
at 25 °C, colonies from above: circular, margin entire, flat, hairy
appearance, white at the margin, grey in the centre, dark brown
to periphery, concentric ring growth; reverse: pale brown at the
margin, dark brown in the centre. Colonies on MEA reaching 28
mm diam after 7 d at 25 °C, colonies from above: circular, margin
undulate, convex, velvety appearance, dull green at the margin,
grey in the centre; reverse: black centre to margin.

Materials examined: Sri Lanka, North Western Province, Puttalam
District, Eluwankulama, N 8.273258 E 79.875740, leaf blights on
Oryza sativa, 29 Jan. 2020, H.S. Ferdinandez, USJ-H-100, living culture
USJCC-0028; Southern Province, Hambantota District, Mamadala,
N 6.163880 E 80.957413, on leaf of Zea mays, 7 Aug. 2019, H.S.
Ferdinandez, USJ-H-090, living culture USJCC-0031; North Western
Province, Puttalam District, Garayakgama, N 7.793702 E 79.955101,
leaf spots on Saccharum officinarum, 29 Jan. 2020, H.S. Ferdinandez,
USJ-H-098, living culture USJCC-0103.

Known hosts and distribution: Plurivorous and cosmopolitan
(Farr & Rossman 2022), Oryza sativa, Saccharum officinarum,
and Zea mays in Sri Lanka (this study).

Notes: Isolates USJCC—0028, USJCC-0031, and USICC-0103
were identified as C. verruculosa. It has been recorded from
subtropical and tropical regions all over the world from a variety
of host plant families. The fresh isolates were collected from
Oryza sativa, Saccharum officinarum, and Zea mays during this
study. To our knowledge, this is the first record of C. verruculosa
from Sri Lanka.

DISCUSSION

The pleosporalean genus Curvularia is a well-established
monophyletic genus in the Dothideomycetes with a wide
geographic range. However, morphological characters and ITS
sequences alone are insufficient to accurately identify individual
species. Thus, majority of the recent publications have effectively
used additional markers [i.e. 28S/large subunit of the nuclear
ribosomal DNA (LSU), gapdh, second-largest subunit of RNA
polymerase Il (rpb2), and tef1] (Hernandez-Restrepo et al. 2018,
Manamgoda et al. 2012, 2015, Madrid et al. 2014, Marin-Felix et

al. 2017a, 2017b, Tan et al. 2018, Marin-Felix et al. 2020). During
the last five years, a considerable number of new Curvularia
species have been introduced (Hyde et al. 2017, Marin-Felix
et al. 2017a, b, 2020, Dehdari et al. 2018, Heidari et al. 2018,
Liang et al. 2018, Mehrabi-Koushki et al. 2018, Tan et al. 2018,
Tibpromma et al. 2018, Kiss et al. 2020, Raza et al. 2019, Zhang
et al. 2020, Ferdinandez et al. 2021).

In this study, sequences of 36 fresh isolates were compared
with those from type cultures as well as published reference
cultures for species of Curvularia. Multi-locus phylogenetic
analyses from a combined data set of ITS, gapdh, and tefl
along with morphological attributes were employed to identify
species and confirm the morphological differences of novel
species. Both novel species C. aurantia and C. vidyodayana
were collected from specimens of two major poaceous crops
in Sri Lanka, Zea mays and Oryza sativa, respectively. Other
than the novel species, new host records were updated for C.
chiangmaiensis, C. falsilunata, C. lonarensis, C. plantarum, and
C. pseudobrachyspora. Moreover, five species (C. asiatica, C.
geniculata, C. lunata, C. muehlenbeckiae, and C. verruculosa)
represent new records for the mycobiota of Sri Lanka. These
new records reveal the need for redefining the host range
and geographic distribution of species within the genus.
Even though the species described here are generally minor
pathogens, endophytes or saprobes, more concern should be
noted as they can cause devastating diseases by switching life
modes (Rai & Agarkar 2016). The present study is helpful as it
conveys information necessary for future studies on control
and management of fungi occurring in commercially important
poaceous crops including Oryza sativa, Saccharum officinarum,
Sorghum sp., and Zea mays. Moreover, description of these
species improves knowledge of their host ranges and updates
the checklist of fungi from Sri Lanka.
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