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Abstract
Seiridium is a genus of Sordariomycetes (Amphisphaeriales, Sporocadaceae), primarily known for species that cause cypress 
canker on Cupressaceae trees. However, most species in this genus have been reported from angiosperms, including many 
species in the native range of their hosts. Several unidentified Seiridium strains, collected > 20 years ago from Acacia 
mearnsii trees in eastern South Africa and southeastern Australia, were recently recovered from a collection of preserved 
cultures. We considered the phylogenetic position of these Seiridium strains and assessed their pathogenicity on A. mearnsii. 
Maximum likelihood analysis of three concatenated gene regions revealed four well-supported clades. Two closely related 
clades corresponded to Australian and South African origins, whereas two other clades representing South African isolates 
formed a monophyletic group with S. kartense, a species known from Eucalyptus cladocalyx on Kangaroo Island in Australia. 
Genome-wide average pairwise nucleotide identity and genetic differentiation analysis supported three species, including 
isolates considered conspecific with S. kartense and two that we consider to represent new species. These are described and 
named here as Seiridium mearnsii sp. nov. and Seiridium rouxiae sp. nov. Inoculations with South African isolates failed to 
produce evidence of pathogenicity. Seiridium species from A. mearnsii have likely been introduced into South Africa from 
Australia, along with the planting material used to establish A. mearnsii forestry.
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Introduction

Seiridium species are plant-associated fungi best known 
for the seven species that cause cypress canker disease on 
Cupressaceae trees (Bonthond et al. 2018; Danti et al. 2013). 
These cypress pathogens typically enter their hosts through 
wounds or cracks in the bark and cause resinous cankers 
that eventually kill branches by girdling. Although cypress 
canker has been a problem in plantations (Jones 1953; 
Van der Werff 1988), the disease most commonly affects 

Cupressaceae that have been widely planted as ornamentals 
in many parts of the world (Graniti 1998).

Despite the attention given to the Cupressaceae pathogens, 
only 10 of the more than 50 described Seiridium species are 
associated with conifers (Sutton 1975; Bonthond et al. 2018; 
Crous et al. 2014), the others being mostly described from 
flowering plants (Angiospermae). Of these, Rosid taxa, such 
as species in the orders Malpighiales, Myrtales and Rosales, 
have either been particularly well-studied or are common 
hosts of Seiridium species (Sutton 1975; Li et al. 2022; Nag 
Raj 1993; Crous et al. 2012; Yuan and Mohammed 1997). 
Other angiosperm groups include Asterids, Magnoliids and 
early diverging Eudicots (Samarakoon et al. 2022; Crous 
et al. 2017; Marincowitz et al. 2008; Chen et al. 2003). Most 
Seiridium species are known only from plants native to their 
areas of origin. In contrast, Seiridium pathogens from the 
single plant family Cupressaceae are abundant outside the 
native ranges of their host plants due to their widespread use 
as ornamentals (Graniti 1998).

Seiridium species associated with angiosperms are not 
typically considered pathogenic, being isolated only from 
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minor leaf lesions (e.g. S. camelliae and S. kartense; Bon-
thond et al. 2018; Maharachchikumbura et al. 2015). There 
are exceptions, such as three angiosperm associates from 
China, namely S. guangyuanum, S. oleae and S. vernicola 
that are pathogens on Olea europaea (Li et al. 2022). How-
ever, of these, only S. oleae has been isolated from olive 
trees, whereas the others are associated with disease symp-
toms on a Euphorbiaceae host. Pathogenicity studies have 
not been conducted with other species, such as S. papilla-
tum and S. phylicae isolated from angiosperms (Yuan and 
Mohammed 1997; Ryan et al. 2014).

During a recent survey of Seiridium canker pathogens in 
South Africa (Aylward et al. 2025), several Seiridium col-
lected from Acacia mearnsii and stored in the culture collec-
tion (CMW) of the Forestry and Agricultural Biotechnology 
Institute (FABI), University of Pretoria, South Africa, were 
recovered. These strains were collected from stem cankers 
and wood of A. mearnsii, and those from South Africa were 
reported as part of a doctoral thesis (Roux 1998). The patho-
genicity of selected South African isolates was demonstrated 
on A. mearnsii and Hesperocyparis lusitanica, leading to the 
conclusion that they should be regarded as conspecific with 
the cypress canker pathogen S. cardinale.

Advances in DNA sequencing techniques and phyloge-
netic analyses since 1998 and the recent taxonomic revision 
of Seiridium (Bonthond et al. 2018) have made it possible 
to reconsider the isolates from A. mearnsii. This interest 
was due to their occurrence on a Rosid taxon that is not 
currently recognised as a Seiridium host and particularly 
because A. mearnsii is an important forestry species in South 
Africa (Chan et al. 2015). The aim of this study was thus to 
consider the phylogenetic position of the Seiridium isolates 
from A. mearnsii and to assess their pathogenicity on this 
tree species.

Materials and methods

Fungal strains

Eleven Seiridium strains isolated from A. mearnsii were 
recovered from the CMW culture collection (Table 1). 
These included nine isolates collected by Roux (1998) 
from two plantations in eastern South Africa before 2001. 
Two additional isolates were collected in 2000 from trees 
in a natural forest near Canberra, Australia. The South 
African culture deposits were accompanied by notes refer-
ring to isolations from “mottle lesions” or “basal cankers” 
on A. mearnsii, whereas the Australian isolates were asso-
ciated with stem cankers.

None of the Seiridium strains considered in this study 
(Table 1) produced spores in culture after revival. There-
fore, isolates were grown on four agar media supple-
mented with autoclaved bark and wood of A. mearnsii in 
an attempt to induce sporulation. These media included 
2% malt extract agar (35 g/L MEA, JLW Supplies, South 
Africa), ½ strength potato dextrose agar (19.5 g/L PDA, 
JLW Supplies, South Africa), nitrogen-deficient media 
(Ndef; Havenga et al. 2020) and synthetic nutrient-defi-
cient agar (SNA; Leslie and Summerell 2006). Plates were 
incubated at room temperature, in natural light, and moni-
tored for 8 weeks, after which they were stored at 4 °C.

For growth studies, 5-mm plugs of actively growing 
mycelium were placed on 2% MEA, PDA, SNA and Oat-
meal Agar (OA; Crous et al. 2009) in triplicate. Plates 
were incubated in the dark at 10 °C, 15 °C, 20 °C, 25 °C 
and 30 °C, and radial growth measurements were taken in 
two perpendicular planes at 7 and 14 days. Colony mor-
phology was assessed and colours described using the 

Table 1   Seiridium strains isolated from Acacia mearnsii 

a Strain numbers as maintained in the microbial culture collections of the Forestry and Agricultural Biotechnology Institute (FABI) (CMW) and 
Innovation Africa (CMW-IA) at the University of Pretoria, South Africa. Those marked with an asterisk (*) were used in the pathogenicity trial
b Phylogenetic clades according to Fig. 1

Species CMWa CMW-IAa Cladeb Origin Year Genome accession

S. kartense 4148 5382 IV South Africa: Mpumalanga 1994 JBQXFR01
*4150 5349 III (collector J Roux) 1993 JBQXFS01
4152 5393 IV 1994 JBQWNR01
4153 5327 III 1994 JBQXFT01
4158 5417 IV 1994 JBQWNS01

S. mearnsii sp. nov. 6768 3621 I Australia: ACT​ 2000 JBQWNT01
6769 T 3624 I (collector MJ Wingfield) 2000 JBQWNU01

S. rouxiae sp. nov. *4151 T 5345 II South Africa: KwaZulu-Natal 1995 JBQWNU01
*4159 II (collector J Roux) 1994 –
*4154 5351 II South Africa: Mpumalanga 2001 JBQXFV01
4155 II (collector J Roux) 2001 –
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Methuen Handbook of Colour (Kornerup and Wanscher 
1978).

Taxonomic analyses

The genomes of nine Seiridium strains from A. mearnsii 
were sequenced in a collaborative project with Hexagon Bio 
(Aylward et al. 2024; Supplementary File 1) and have been 
made available under NCBI BioProject PRJNA1005571. 
The beta-tubulin (TUB), translation elongation factor 
1-alpha (EF1α) and the RNA polymerase II core subunit 
(RPB2) genes were extracted from the genomes using local 
BLASTn in CLC Genomics Workbench 24.0.1 (QIAGEN, 
Aarhus, Denmark). The RPB2 region of isolates CMW 
4155 and CMW 4159, for which genome sequences were 
not available, was sequenced as described in Aylward et al. 
(2025).

The EF1α, RPB2 and TUB regions of all Seiridium spe-
cies included in the recent study of Razaghi et al. (2024) 
were obtained from GenBank (Table S1). Sequences of 
each region were aligned using MAFFT v7.505 (Katoh and 
Standley 2013), and alignment edges were trimmed manu-
ally. A concatenated maximum likelihood (ML) phyloge-
netic tree was computed with IQ-TREE v3.0.1 (Wong et al. 
2025), applying the best-fit model for each partition based on 
AIC statistics calculated in ModelFinder (Kalyaanamoorthy 
et al. 2017). Support in nodes was calculated with a non-
parametric bootstrap analysis with 1000 replicates.

A phylogenomic tree of the Seiridium strains from A. 
mearnsii and three cypress canker pathogens for which 
genomes are publicly available was determined (Table S1). 
This was done by identifying BUSCO proteins in all 
genomes using BUSCO v5.7.1 (Waterhouse et al. 2017) and 
the fungi_odb10 lineage. The BUSCO_phylogenomics.py 
script (McGowan 2022) was used to extract shared, single-
copy orthologs and perform alignments with MUSCLE 
5.3 (Edgar 2004) and trimAl v1.5 (Capella-Gutiérrez et al. 
2009). Model testing and tree inference were performed with 
IQ-TREE, estimating branch support for the concatenated 
tree with 1000 Ultrafast Bootstrap (Hoang et al. 2017) and 
SH-aLRT branch test replicates (Guindon et al. 2010). Gene 
and site concordance factors (gCF and sCF) were calculated 
in IQ-TREE by comparing single-locus trees to the con-
catenated tree (Minh et al. 2020). The relatedness among 
genome pairs was also explored by calculating genome-wide 
average nucleotide identity (ANI) values with OrthoANIu 
v1.2 (Yoon et al. 2017).

Single nucleotide polymorphisms (SNPs) were identified 
in the nine genomes to further assess taxonomic relation-
ships. The raw reads of all nine strains were mapped to the 
CMW 4151 genome using the BWA-MEM algorithm of the 
Burrows-Wheeler Alignment tool (BWA) v0.7.18 (Li and 
Durbin 2009). SNPs were identified in each alignment using 

the GATK v4.6.0 HaplotypeCaller (GATK, Broad Institute, 
https://​softw​are.​broad​insti​tute.​org/​gatk/). After combining 
GVCF output files, the density distribution of quality values 
was viewed using R v4.4.0 (R Core Team 2024), and the 
distribution of these values across the CMW 4151 genome 
was viewed with functions in the vcfR v1.15.0 (Knaus and 
Grünwald 2016) and poppr v2.9.6 (Kamvar et al. 2014) pack-
ages. SNPs were subsequently filtered based on the read depth 
(DP) metric, maintaining SNPs with a read depth within the 
20–80% quantile range of each sample. SNP loci with > 50% 
missing data were subsequently discarded.

The filtered SNP dataset was used to calculate genetic 
differentiation among the four phylogenetic clades of A. 
mearnsii isolates using functions in the poppr package. Nei’s 
corrected heterozygosity metric (H; Hedrick 2005) was cal-
culated for each clade, and a principal components analysis 
(PCA) was performed. The PCA plot was produced using 
the ggplot2 v3.5.1 package (Wickam 2016).

Pathogenicity tests

The pathogenicity of four South African Seiridium strains 
was assessed in an invasive stand of A. mearnsii on a pri-
vate farm in the Western Cape Province, South Africa, from 
December 2023 to February 2024. The A. mearnsii strains 
(CMW 4149 and CMW 4152) used by Roux (1998) to test 
pathogenicity were not viable and could not be included in 
the trial. The four available strains (CMW 4150, 4151, 4154 
and 4159) represented S. rouxiae (Clade II) and S. kartense 
(Clade III) strains (Fig. 1). Two of these originated from the 
Mpumalanga province, and two from the KwaZulu-Natal 
province (Table 1). Clade IV strains did not grow sufficiently 
to be included, and the S. mearnsii (Clade I) strains could 
not be used due to quarantine considerations. Each of the 
four strains was grown on PDA for 1 week. Subsequently, 
five branches on 20 different A. mearnsii trees were inocu-
lated with each of the four strains as well as an agar-only 
control, each on a different branch. This was done by remov-
ing the bark with a 5-mm cork borer to expose the cambium 
and placing a similarly sized agar plug into the wound, with 
mycelial growth facing the exposed host tissue. The inocula-
tion sites were covered with plastic film to retain moisture 
and avoid contamination.

After 9 weeks, the bark was removed to the level of the 
inoculation site and total lesion lengths were measured. 
Small pieces of bark were cut from the edges of the lesions 
and plated onto PDA. Using the nortest v1.0–4 package 
(Gross and Ligges 2015) in R, a Shapiro–Wilk test was used 
to test whether the lesion length data deviated from normal-
ity (Royston 1982). A Kruskal–Wallis rank sum test was 
performed to evaluate whether lesion length differed signifi-
cantly (P ≤ 0.05) among two or more of the five groups (four 
treatments and one control; Hollander and Wolfe 1973). 

https://software.broadinstitute.org/gatk/
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Fig. 1   Phylogenetic position of Seiridium isolates from Acacia 
mearnsii. A Maximum likelihood phylogeny of the concatenated 
EF1a, TUB and RPB2 gene regions. Isolates from A. mearnsii are 
highlighted and form a monophyletic group with S. kartense. B Phy-
logenomic tree of 708 single-copy, shared fungal BUSCO proteins. 
Black circles represent 100% support values (UFboot and SH-aLRT). 

Values above or below branches indicate the gene and site concord-
ance factors (gCF and sCF), respectively. The average nucleotide 
identity (ANI) values within each clade and between adjacent clades 
are shown in grey on the right. See Table S1 for GenBank accession 
numbers and Supplementary Files 2–4 for alignments
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Boxplots were generated using the gplots package (Warnes 
et al. 2024).

Results

Strain identification

The EF1α–RPB2–TUB ML phylogeny of the Seiridium 
species (Fig. 1A) resolved the strains from A. mearnsii 
in a fully supported (100%) monophyletic group with S. 
kartense. Furthermore, the A. mearnsii isolates formed 
four fully supported subclades. The first two were sister 
clades (I and II) that included the two Australian strains (S. 
mearnsii sp. nov.) and four of the South African strains (S. 
rouxiae sp. nov.), respectively. Two strains of S. rouxiae 
were from the Mpumalanga province, whereas the remain-
ing two were from the KwaZulu-Natal province. All iso-
lates in Clades III and IV were collected from trees in the 
Mpumalanga province.

Phylogenomic analysis (Fig.  1B) of 708 single-
copy BUSCO proteins that were present in all genomes 
(Tables 1 and S1) resolved the same four clades emerging 
from the ML phylogeny (Fig. 1A). The gene concordance 
factor (gCF) for the branch leading to all strains from A. 
mearnsii was 58.3%, and the individual clades (I–IV) were 
supported by > 74% gCF, with Clades I (87.9%) and II 
(78.1%) displaying high gCF (> 78%) and sCF (> 95%) 

values. Genome-wide ANI values within each clade were 
99–100%, whereas values between the sister Clades I and 
II, and III and IV were 94.6% and 97.8%, respectively. For 
comparison, ANI between the sister species S. cupressi 
and S. unicorne was 97.1% (Fig. 1B). Given the close phy-
logenetic relationship of strains from Clades III and IV 
and the fact that they were obtained from the same host 
and locality, we hypothesise that they represent one spe-
cies, which would include the S. kartense type strain (CBS 
142629). A genome sequence is not currently available for 
CBS 142629 and it, therefore, could not be included in the 
genomic analyses.

A total of 3,573,553 SNP loci were identified in the nine 
genomes. Due to the large number of loci, stringent filter-
ing was applied as described above, reducing the number 
to 153,857 (File 1). Nei’s corrected heterozygosity values 
(Hedrick 2005) were congruent with the ANI compari-
sons (Fig. 1B), reflecting no diversity (H = 0.00) within 
Clade I or IV, some diversity (H = 0.008) within Clade III, 
and the highest diversity (H = 0.020) in Clade II. The total 
heterozygosity of the dataset was 0.413. The PCA plot 
(Fig. 2) confirmed the close relationship of Clade III and 
Clade IV isolates (identified as S. kartense), supporting 
the hypothesis that these clades represent a single phyloge-
netic species. Clade I and II isolates, however, were clearly 
differentiated in the PCA and are considered to represent 
different species, described below as S. mearnsii sp. nov. 
and S. rouxiae sp. nov.

Fig. 2   Principal components 
analysis (PCA) plot, depict-
ing the genetic differentiation 
among the nine Seiridium 
isolates from Acacia mearnsii. 
Isolates (dots) are coloured 
according to their phylogenetic 
clade (Fig. 1)
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Pathogenicity tests

During the 9-week pathogenicity test, the A. mearnsii trees 
exuded copious amounts of gum at the sites of inoculation, 
for both the treatments and controls. Fungal structures were 
not observed on the tissues associated with the inoculation 
wounds. Removal of the bark to the level of the cambium 
showed no evidence of obvious lesion development (Figs. 3 
and 4). Superficial “streaked” discolouration of the wood 
associated with the wounds was present on all the inoculated 
branches. This streaking was especially pronounced for two 
strains (CMW 4150 and CMW 4151), but streaking was also 
associated with several of the controls (Fig. 4). Re-isolation 

from tissues associated with the wounds failed to yield iso-
lates of the inoculated fungi.

Taxonomy

Seiridium mearnsii Aylward, Visagie & M.J. Wingf., sp. 
nov. (Figs. 5, 6A).

Mycobank: MB861561.
Etymology. Latin, mearnsii, referring to the host tree, 

Acacia mearnsii.
Type. Australia: Australian Capital Territory (ACT), 

Unarra Forest. Isolated from Acacia mearnsii stem cankers. 
November 2000. M.J. Wingfield. (Holotype PRU(M) 4640, 

A

B

C

D

E

Fig. 3   Examples of inoculation sites and superficial streaking in branches inoculated with A the negative control and strains B Seiridium 
kartense CMW 4150, C S. rouxiae CMW 4151, D S. rouxiae CMW 4154, and E S. rouxiae CMW 4159
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preserved as a dried specimen, in a metabolically inactive 
state; ex-holotype culture CMW-IA 3624 = CMW 6769). 
GenBank: PX248600 (ITS); PX260321 (TUB); PX260310 
(RPB2); PX260319 (EF1α); JBQXFU01 (WGS).

Description. Conidiomata erumpent sporodochia 
on host material in vitro, globose, aggregated, produc-
ing black spore masses. Conidiophores compact, hya-
line, septate, cylindrical, smooth- and thin-walled, 
(18)24–48(52) μm long (n = 16). Conidiogenous cells 
discrete, hyaline, cylindrical to globose, smooth- and 
thin-walled, (10)14–18(22) × (3)4–6 μm (n = 10). Conidia 
lunate to falcate, straight to curved, 5-septate, not striate, 
bearing two appendages, euseptate with visible pores, 
(30)34–38(44) × 6–9(10) μm (n = 30); basal cell obconic 

with a truncate base, hyaline, walls smooth, 4–6(7) μm 
long; four median cells, smooth, cylindrical to doliiform, 
dark brown, (22)24–28(31) μm long; apical cell conical, 
hyaline, smooth, (3)4–6(7) μm long; appendages cylindrical, 
unbranched; apical appendage single, centric, (6)9–13(16) 
μm long; basal appendage, single, centric, (6)7–9(11) μm 
long.

Culture characteristics. Optimum growth at 20 °C. 
Colonies on MEA in the dark with an average radial growth 
rate of 2–4 mm/day, reaching 30–53 mm diam after 14 days 
at 20 °C; surface white at 10 °C, at 15 and 20 °C orange 
grey (5B2) at centre, white margin, at 25 °C orange white 
(6A2) to pale orange (6A3), umbonate, cottony, spreading 
out with sparse vegetative hyphae at the margin, margin 

Fig. 4   Boxplots depicting the length of A lesions and B superficial 
streaking observed in treatments and controls. The asterisks in plot 
B indicate two samples with significantly (P < 0.05) longer streaking 

than the control. Colours on the boxplots refer to the phylogenetic 
clades to which the isolates belong (pink, Clade III; green, Clade II; 
grey, control; Fig. 1)



	 Mycological Progress            (2026) 25:8     8   Page 8 of 13

Fig. 5   Seiridium mearnsii sp. nov. (CMW-IA 3624, CMW 6769, culture ex-holotype). A, B. Sporodochia on Acacia mearnsii material in SNA. 
C–F Conidiophores and conidiogenous cells. G Conidia. Scale bars: A = 500 μm; B = 100 μm; G (applies to C–G) = 10 μm
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entire. Reverse at 10 °C greyish orange (5A2) to orange 
grey (5B2) or pale orange (6A3) to light orange (6A4–5), at 
15 and 20 °C brownish orange (5C5) or light brown (6D6) 
centre to greyish orange (5B3) or orange white (6A2) at 
margin. On PDA in the dark with an average radial growth 
rate of 1.5–3.5 mm/day, reaching 30–39 mm diam after 
14 days at 20 °C; surface white, sometimes orange white 
at 15 °C and orange grey (5B2) at 20 °C, thick cottony at 
10 °C, becoming thinner with increasing temperature and 
glabrous at 25 °C with sparse aerial mycelia. Reverse white 
to orange white (5A2), centre becoming orange grey (5A2) 
and reddish, blond, brownish orange (5C3) at 15 and 20 °C. 
Additional colony diam (after 14 days, in mm): MEA 10 °C 
23–24; MEA 15 °C 26–35; MEA 25 °C 21–33; PDA 10 °C 
17.5–20; PDA 15 °C 19–30; PDA 25 °C 24–26; no growth 

at 30 °C, cultures grew back after re-incubation at 20 °C. 
On OA in the dark 2–4 mm/day, reaching 47–51 mm diam 
after 14 days at 20 °C; surface flat, sparse to moderate aerial 
mycelia, margin entire. White, translucent. On SNA in the 
dark 1–3 mm/day, reaching 26–39 mm diam after 14 days at 
20 °C; surface flat, moderate aerial mycelium at the margin, 
margin entire. White, translucent.

Host. Acacia mearnsii.
Known distribution. Australia.
Additional specimen examined. Australia: Austral-

ian Capital Territory (ACT), Unarra Forest. Isolated from 
Acacia mearnsii stem cankers. November 2000. M.J. Wing-
field. (Culture CMW-IA 3621 = CMW 6768). GenBank: 
PX248599 (ITS); PX260322 (TUB); PX260313 (RPB2); 
PX260318 (EF1α); JBQWNT01 (WGS).

Fig. 6   Cultures of A Seiridium mearnsii and B S. rouxiae grown in 65-mm petri dishes containing malt extract agar (MEA, left) and potato dex-
trose agar (PDA, right) for 14 days in the dark at various temperatures. Neither species grew at 30 °C
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Notes: The two S. mearnsii strains produced conidiomata 
on A. mearnsii-supplemented agar plates after approximately 
4 months of storage at 4 °C. CMW 6769 sporulated only 
on SNA supplemented with A. mearnsii material, whereas 
CMW 6768 sporulated on all four supplemented media 
types. The S. mearnsii conidia were longer (av. 36 mm vs. 
29 mm) and with slightly longer appendages (11 and 8.5 mm 
vs. 8 and 6 mm, respectively) compared to the S. rouxiae 
dimensions reported by Roux (1998). Seiridium mearnsii 
formed a unique monophyletic clade supported by 100% of 
bootstrap replicates in the concatenated EF1α–RPB2–TUB 
ML phylogeny and 622 (87.9%) of genes in the phylog-
enomic tree (Clade I, Fig. 1). It differed from its sister spe-
cies, S. rouxiae, by 24 bp (98.57% identity) across the full 
EF1α, including one nonsynonymous mutation, 33–35 bp 
differences (98.04–98.15% identity) across the full TUB and 
75–79 bp differences (97.96–98.06% identity) across the full 
RPB2, including four nonsynonymous mutations. Further-
more, an ANI value of 94.6% distinguished the two species. 
Seiridium mearnsii was collected from canker symptoms on 
A. mearnsii in the Unarra Forest outside of Canberra (Aus-
tralia), but its pathogenicity has not been investigated. Other 
Seiridium species that have been collected from an Austral-
ian native (Eucalyptus delegatensis) are S. eucalypti (Nag 
Raj 1993) and S. papillatum (Yuan and Mohammed 1997).

Seiridium rouxiae Aylward, Visagie & M.J. Wingf., sp. 
nov. (Fig. 6B).

Mycobank: MB861562.
Etymology. Latin, rouxiae, the name refers to Prof. 

Jolanda Roux who is recognised for collecting the South 
African Seiridium isolates during her Doctoral studies at the 
University of the Free State.

Type. South Africa: KwaZulu-Natal province, Pieterma-
ritzburg. Isolated from Acacia mearnsii basal cankers. May 
1995. J. Roux. (Holotype PRU(M) 4638, preserved as a dried 
specimen, in a metabolically inactive state; ex-type strain: 
CMW-IA 5345 = CMW 4151). GenBank: PX248597 (ITS); 
PX260324 (TUB); PX260311 (RPB2); PX260316 (EF1α); 
JBQWNU01 (WGS).

Description. Conidia photographed and measured by 
Roux (1998), lunate to falcate, curved, 5-septate, not stri-
ate, bearing two appendages, euseptate with visible pores, 
24–38 × 4–9 (av. 29 × 7) μm (n = 50); basal cell obconic with 
a truncate base, hyaline; four median cells, smooth, cylindri-
cal to doliiform, 17–24 (av. 20) μm long; apical cell conical, 
hyaline, smooth; appendages cylindrical, unbranched; apical 
appendage single, centric, 4–13 (av. 8) μm long; basal append-
age, single, centric and excentric, 3–12 (av. 6) μm long.

Culture characteristics. Optimum growth at 20 °C. 
Colonies on MEA in the dark with an average radial growth 
rate of 2–4 mm/day, reaching 31–51 mm diam after 14 days 
at 20 °C; surface white at 10 °C, at 15 and 20 °C greenish 

grey (1C2) centre becoming pinkish white (10A2) and white 
at the margin, at 25 °C pinkish white to white centre and 
white at margin, umbonate, cottony, with abundant aerial 
mycelium, margin glabrous and entire. Reverse brownish 
orange (5C5) to greyish orange (5B4) to light orange (5A4) 
at margin. On PDA in the dark with an average radial growth 
rate of 1–3 mm/day, reaching 28–43 mm diam after 14 days 
at 20 °C; surface white at 10 and 25 °C, at 15 and 20 °C olive 
grey (1E2) to reddish grey (8B2) at centre, umbonate, cot-
tony, with abundant aerial mycelium, margin entire. Reverse 
greyish orange (5B3) to brownish orange (5C5) to light 
brown (5D4) at centre (15 and 20 °C), orange white (5A2) 
at margin. Additional colony diam (after 14 days, in mm): 
MEA 10 °C 19–24; MEA 15 °C 25–38; MEA 25 °C 17–34; 
PDA 10 °C 19–22; PDA 15 °C 26–31; PDA 25 °C 16–27; 
no growth at 30 °C, cultures grew back after re-incubation at 
20 °C. On OA in the dark 2–4 mm/day, reaching 47–60 mm 
diam after 14 days at 20 °C; surface flat, glabrous, with 
sparse aerial mycelium at the margin, margin entire. White, 
translucent. On SNA in the dark 1–3 mm/day, reaching 
24–35 mm diam after 14 days at 20 °C; surface flat, with 
moderate aerial mycelium, margin entire. White, translucent.

Host. Acacia mearnsii.
Known distribution. South Africa.
Additional specimen examined. South Africa: Mpuma-

langa province, Piet Retief. Isolated from Acacia mearn-
sii basal cankers. January 2001. J. Roux. (PRU(M) 4639, 
stored in a metabolically inactive state; culture CMW-IA 
5351 = CMW 4154). GenBank: PX248598 (ITS); PX260323 
(TUB); PX260312 (RPB2); PX260317 (EF1α); JBQXFV01 
(WGS).

Notes. The S. rouxiae strains investigated here were 
sterile, but Roux (1998) photographed conidia with api-
cal and basal appendages and recorded conidial dimen-
sions for CMW 4155 and CMW 4159 (Fig. 1; Table S2), 
which overlap with those reported for S. kartense (Bonthond 
et al. 2018). These conidia were slightly shorter than those 
observed for S. mearnsii (see details in notes for S. mearn-
sii). Roux (1998) also reported poor to no growth at 30 °C, 
but noted growth optima at 25 °C, in contrast to the 20 °C 
observed in this study. Seiridium rouxiae also produced olive 
grey to reddish grey pigments on PDA that were not observed 
in S. mearnsii. In the concatenated EF1α–RPB2–TUB ML 
phylogeny, S. rouxiae formed a unique monophyletic clade 
with 100% bootstrap support and 553 (78.1%) concordant 
genes in the phylogenomic tree (Clade II, Fig. 1). It differs 
from S. mearnsii by 24, 33–35 and 75–79 bp across the full 
EF1α, TUB and RPB2 genes, respectively, and with an ANI 
value of 94.6% (see S. mearnsii notes for additional detail). 
Seiridium rouxiae was collected from canker symptoms on 
A. mearnsii trees planted as an exotic forestry species, but 
its pathogenicity could not be demonstrated in this study. 
Seiridium rouxiae and the strains of S. kartense reported 
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in this study are the first Seiridium species known from A. 
mearnsii in South Africa.

Discussion

Three Seiridium species were identified from isolates col-
lected from A. mearnsii more than 20 years ago and subse-
quently stored in culture. Two of these species, described 
here as S. mearnsii sp. nov. and S. rouxiae sp. nov., were 
associated with A. mearnsii from different countries and 
were phylogenetically clearly distinct. They also had low 
genome-wide nucleotide identity (< 95% ANI) and signifi-
cant genetic differentiation compared to each other and to 
strains of the third species, S. kartense. ANI is commonly 
calculated for bacteria, with interspecies comparisons 
typically yielding values above 95% (Jain et al. 2018). In 
contrast, the limited number of studies that have consid-
ered expected genome variation within and between fungal 
species found that ANI thresholds are genus-specific. For 
example, inter-specific ANI values in 12 yeast genera ranged 
from 92 to 98% (Cortimiglia et al. 2024). In Neopestaloti-
opsis (Sporocadaceae), 98% has been recommended as the 
species-level threshold (Razaghi et al. 2024). Here, 97–98% 
appears to be a sensible threshold, considering the 97.1% 
ANI observed between S. cupressi and S. unicorne and the 
97.8% between the S. kartense lineages.

We considered the Clade III and IV strains from the Mpu-
malanga province (South Africa) to be conspecific with S. 
kartense, based on their monophyly and the close genetic 
relationship between them. Morphological characteristics 
for isolate CMW 4150 (Clade III), reported by Roux (1998), 
were similar to those of S. kartense, although the CMW 4150 
conidia were > 1 µm wider than those reported by Bonthond 
et al. (2018). Seiridium kartense is known only from a single 
collection from Eucalyptus cladocalyx leaves on Kangaroo 
Island, Australia (Bonthond et al. 2018). The other Seirid-
ium species known from Eucalyptus are S. eucalypti and S. 
papillatum (Nag Raj 1993; Yuan and Mohammed 1997), 
both associated with E. delegatensis and not closely related 
to S. kartense or to each other (Fig. 1; Bonthond et al. 2018). 
The close relationship among Seiridium strains in the pre-
sent study and S. kartense, strains from two different native 
Australian trees, is intriguing and strongly suggests that the 
fungus has been introduced into South Africa.

The inoculation test conducted in this study provided no 
evidence that the Seiridium spp. from A. mearnsii in South 
Africa are pathogenic. However, they were originally iso-
lated from disease symptoms, and two strains (CMW 4149 
and CMW 4152, not available for the present study) were 
reported to produce lesions on A. mearnsii (Roux 1998). 
An absence of pathogenicity in the present study could 
be the result of the cultures having lost virulence due to 

long-term storage in culture (Abd-Elsalam et al. 2010). 
It is also relevant that this study has revealed the pres-
ence of more than one species of Seiridium among cultures 
that were previously thought to represent a single species. 
Further investigation of the pathogenicity of phylogenetic 
lineages that were not investigated in this study, i.e. S. 
mearnsii and S. kartense Clade IV, would be interesting.

This study has added to the number of Seiridium species 
known from angiosperm hosts. It also provides another 
example of the value of culture collections in storing cul-
tures that could not be identified at the time they were col-
lected (Wingfield et al. 2024), and the hidden diversity that 
these collections may hold. The genomes of these strains 
are valuable additions to the Seiridium genome data that 
have recently begun to emerge (Scali et al. 2024c; 2024b; 
2024a; Razaghi et al. 2024). These strains were collected 
from a tree native to Australia and showed a close rela-
tionship between Australian and South African isolates. 
This suggests that these Seiridium species have an Aus-
tralian origin and have likely been introduced into South 
Africa along with the planting material used to establish 
A. mearnsii forestry.
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