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Abstract Strains of a coelomycete isolated from grapevine
cankers in southeastern Australia and identified asDothiorella
iberica in previous studies are redescribed in this study as a
novel species based on morphological characters and phylo-
genetic analyses of DNA sequences of the internal transcribed
spacer region (ITS1-5.8S-ITS2), and partial sequences of the
translation elongation factor 1-α and β-tubulin genes.
Dothiorella vidmadera sp. nov. is most closely related to D.
iberica, D. americana and D. sarmentorum, but differs in
morphological characters and DNA sequences. All four spe-
cies are known to be associated with Botryosphaeria dieback
of grapevines. Additionally, an unidentified ascomycete iso-
lated from dead wood of grapevines in Western Australia is
described. Phylogenetically, strains were most closely related
to Spencermartinsia viticola, and bore conidia with morpho-
logical characters and dimensions consistent with published
descriptions. However, ascospores were shorter and narrower
than previously reported and lacked the terminal apiculi that
typify the genus.

Keywords Botryosphaeriaceae . Grapevine trunk diseases .

Grapevine canker . Multigene phylogeny . Taxonomy

Introduction

The Botryosphaeriaceae is a species-rich family that comprises
taxa that are frequently associated with the canker disease of
grapevines (Vitis vinifera L.), known as ‘Botryosphaeria die-
back’ (Úrbez-Torres 2011; Liu et al. 2012). Symptoms of this
disease include wood cankers, shoot and branch die-
back, bleached, necrotic or discoloured canes, bud ne-
crosis, graft failure, fruit rot and a characteristic wedge-
shaped lesion in the trunks and cordons of infected vines
(van Niekerk et al. 2006).

While Botryosphaeria, Diplodia, Neofusicoccum and
Lasiodiplodia are genera most frequently associated with
Botryosphaeria dieback (Úrbez-Torres et al. 2006; Pitt et al.
2010), Dothiorella and Spencermartinsia are also routinely
found on grapevines, and to date four species have been
isolated from V. vinifera including Dothiorella americana
J.R. Úrbez-Torres et al. (Úrbez-Torres et al. 2012),D. iberica
A.J.L. Phillips et al. (Phillips et al. 2005; Úrbez-Torres et al.
2007), D. sarmentorum (Fr.) A.J.L. Phillips et al. (Martin
and Cobos 2007; Gramaje et al. 2009), and D. viticola
(≡Spencermartinsia viticola (A.J.L. Phillips & J. Luque)
A.J.L. Phillips et al.) (Luque et al. 2005; Phillips et al. 2008).

In a major survey of 91 vineyards throughout southeastern
Australia, eight species in the Botryosphaeriaceae, including
two species ofDothiorellawere routinely isolated from grape-
vine cankers (Pitt et al. 2010). Based on morphology and
phylogenetic analyses of DNA sequences derived from the
ribosomal DNA internal transcribed spacer (ITS) region
(ITS1-5.8S-ITS2) and partial sequences of the translation
elongation factor 1-α (TEF) gene, taxa were identified as D.
viticola and D. iberica, respectively. However, phylograms
from that study clearly show that the strains previously iden-
tified as D. iberica occupy a discrete, strongly supported
branch separate from ex-type specimens of this species, and
hence represent a novel species, that we describe here as
Dothiorella vidmadera W.M. Pitt et al.
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The aim of this study was to use morphological techniques
and more comprehensive phylogenetic analyses that combined
in addition to DNA sequences of the ITS and TEF regions,
partial sequences of the β-tubulin (BT) gene to legitimately
redescribe putative Dothiorella iberica strains misidentified in
previous works. Additionally, in November 2009 during sur-
veys of wine-growing regions in Western Australia (WA), an
ascomycete with brown, 1-septate ascospores closely resem-
bling Spencermartinsia viticola was isolated from dead wood
of grapevines. The phylogenetic relationships and morpholog-
ical characters of this species are documented.

Materials and methods

Collection, isolation, culturing and morphological
characterization of isolates

Between November 2006 and April 2008, 91 vineyards
throughout southeastern Australia were surveyed. Wood sam-
ples were taken from 2239 grapevines displaying symptoms
of Botryosphaeria dieback, and fungal isolations from wood
samples were carried out as described previously by Pitt et al.
(2010). Based on conidial morphology and phylogenetic anal-
yses of DNA sequences derived from the ITS and TEF genes,
eight species in the Botryosphaeriaceae including putative
strains of Dothiorella iberica were identified.

In November 2009, fruiting bodies were collected on dead
wood of grapevines in WA. Isolations of fungi from these
samples were made directly from ascospores on potato dex-
trose agar supplemented with 50 μg/mL of streptomycin
sulfate (PDA-Strep), with isolates subsequently pure cul-
tured by transfer of hyphal tips. Fungal strains derived from
ascospores were tentatively identified to “genus” based on
colony characteristics after 3 to 4 weeks incubation at 25 °C.
Pure cultures were then transferred to 1.5 % water agar
containing triple autoclaved Pinus radiata needles, and
pycnidia induced by 4 to 6 weeks incubation under near
ultraviolet light (UVB, 315–280 nm) at room temperature
(~25 °C). Conidial morphology was then examined and by
comparison to published descriptions (Luque et al. 2005),
isolates further identified to “species” based on anamorphic
and teleomorphic features such as propagule size, shape,
colour and septation.

Microscopic examinations were carried out on an
Olympus Provis AX70TRF microscope (Olympus Optical
Co. Ltd., Japan) fitted with a ColorView IIIu digital camera
(Soft Imaging Systems (SIS) GmbH, Munster, Germany).
Pycnidia and perithecial contents from fruiting bodies were
mounted in water and observed by bright field microscopy.
Digital images of representative fungal strains as well as the
lengths and widths of their respective conidia and/or asco-
spores were recorded using analySIS LS Research 2.41

software (SIS). Mean, standard deviation and 95 % confi-
dence limits of propagule dimensions were recorded for at
least 50 conidia/ascospores per specimen. To study colony
morphology, cultures were maintained in incubators under
controlled conditions of intermittent fluorescent light (12 h) at
25 °C for 8 weeks. Colony colours were recorded according to
Rayner (1970).

Cardinal temperatures for growth were also determined.
Five-mm-diameter mycelial plugs taken from the margins of
actively growing 4-day-old cultures of each strain were trans-
ferred to PDA-strep and three plates per strain incubated in the
dark at 5, 10, 15, 20, 25, 30 and 35 °C. Colony diameters were
measured at daily intervals and growth rates (mm/day) for
each strain determined at each temperature. Regression curves
were fitted to values of daily growth rate versus temperature,
and optimum growth temperatures established for each strain
based on relationships described by a third order polynomial
(Sánchez et al. 2003).

Representative cultures of each fungal strain reported in
this paper are maintained in the collection at the National
Wine and Grape Industry Centre (NWGIC), Wagga Wagga,
New South Wales (NSW), Australia, and were deposited in
the Plant Pathology Herbarium (DAR), at the Orange
Agricultural Institute, Department of Primary Industries
(DPI), Orange, NSW, Australia (Table 1). Where available
dry specimens (fruiting bodies on dead wood) were also
deposited at DAR.

DNA extraction, PCR amplification and sequencing

Colonized agar plugs from pure cultures were transferred to
50 mL Falcon tubes containing 20 mL of potato dextrose
broth (Oxoid Ltd., Basingstoke, Hampshire, England). Broth
cultures were incubated on a Sartorius Certomat BS-1
(Goettingen, Germany) orbital shaker revolving at 90 rpm
for 7 days at 25 °C. Mycelia were harvested by filtration,
lyophilized and total genomic DNA extracted using the
Qiagen Plant Mini Kit according to the manufacturer’s in-
structions (Qiagen Pty Ltd, Clifton Hills, Victoria, Australia).

Molecular identification was achieved via PCR amplifi-
cation and comparison of DNA sequences from the ITS, TEF
and BT genes to those deposited in GenBank. ITS PCR
reactions contained 0.1 volume of 10× buffer (15 mM
MgCl2), 200 mM each of dNTPs, 0.15 mM each of primers
ITS1 and ITS4 (White et al. 1990), 1 unit of HotStar Taq
DNA polymerase (Qiagen), and ~50 ng of DNA template,
and were adjusted with sterile nanopure water to a total
volume of 50 μL. Amplification was achieved through an
initial step of 15 min at 95 °C, followed by 40 cycles of 30 s
at 94 °C, 45 s at 55 °C, and 1.5 min at 72 °C, with a final
extension of 5 min at 72 °C. For TEF PCR, reaction compo-
nents were as described above, but reactions were made up to
a total volume of 40 μL and comprised instead 0.5 mM each
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of primers, EF1-728F and EF1-986R (Carbone and Kohn
1999). After an initial step of 15 min at 95 °C, amplification
comprised 35 cycles of 30 s at 95 °C, 40 s at 58 °C, and 1 min
at 72 °C, with a final extension of 5 min at 72 °C. For BT
PCR, reactions were performed as per ITS PCR, but com-
prised instead primers Bt2a and Bt2b (Glass and Donaldson
1995). Amplification was accomplished by an initial step of
2 min at 94 °C, followed by 35 cycles of 1 min at 94 °C, 1 min
at 58 °C, and 1.5 min at 72 °C, with a final extension of 5 min
at 72 °C. All PCR reactions were performed in an Eppendorf
Master Thermocycler (Eppendorf AG, Hamburg, Germany).

ITS, TEF and BT PCR products were separated by elec-
trophoresis on 1 % agarose gels containing 0.5× Tris-acetate-
EDTA buffer. Positive amplifications were confirmed by
photography under UV light following staining with
ethidium bromide (0.5 mg/L). PCR products were purified
using the QIAquick PCR Purification Kit (Qiagen). Both
strands of the ITS, TEF and BT regions were sequenced by
the Australian Genome Research Facility (University of
Queensland, St Lucia, Queensland, Australia).

Phylogenetic analyses

Sequences of Dothiorella and Spencermartinsia species
from grapevine and other hosts, including ex-type specimens
identified in previous studies and available in GenBank,
were included in phylogenetic analyses (Table 1). All new
sequences were checked manually and nucleotides at ambig-
uous positions clarified with sequences from both strands.
All terminal primer sequences were removed and sequences
aligned using ClustalW (Thompson et al. 1994). Manual
adjustments to the alignment were carried out using
BioEdit (Hall 1999).

Separate phylogenetic analyses were performed on com-
bined datasets; ITS-TEF and ITS-TEF-BT, and tree topolo-
gies were compared. Phylogenetic analyses were performed
with MEGA 5.1 (Tamura et al. 2011) by Neighbor-joining
(NJ) (Saitou and Nei 1987) using the maximum composite
likelihood method (Tamura et al. 2004) and by Maximum
Parsimony (MP) using the heuristic search option with 1000
random addition sequence replicates and the tree bisection-
reconnection (TBR) branch-swapping algorithm (Nei and
Kumar 2000). Gaps were treated as missing data and all
characters were unordered and equally weighted. In the MP
method branches corresponding to partitions reproduced in
less than 50 % of trees were collapsed and all equally
parsimonious trees were saved. Tree consistency index
(CI), retention index (RI) and composite index were calcu-
lated. Trees were rooted to Botryosphaeria dothidea (Moug.:
Fr.) Ces. & De Not. and statistical support to assess robust-
ness of inferred groups was estimated using 1000 bootstrap
replicates (Felsenstein 1985). All new ITS, TEF and BT
sequences generated from representative fungal strains usedT
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in this study were deposited in GenBank (Table 1), and the
alignment and MP tree in TreeBase (S14035).

Results

Morphological characterization

Cultures (Figs. 1 and 2) arising from isolations from grapevine
cankers collected from vineyards in NSW and South Australia
(SA) bore pycnidia and conidia of a coelomycete similar to
descriptions of Dothiorella iberica, D. sarmentorum and D.
viticola (Phillips et al. 2005; Luque et al. 2005). Conidiogenesis
was holoblastic, with conidiogenous cells giving rise to
periclinal thickenings (Fig. 3). Conidia were brown, thick-
walled and 1-septate prior to release from conidiogenous cells
(Fig. 3), with rounded apex and rounded or occasionally
truncate base (Fig. 4) and were most similar in length and
width toD. sarmentorum (21.6 × 9.8 μm), but slightly shorter
and narrower than D. iberica (23.2 × 10.9 μm), and

significantly longer and broader than D. americana (15 ×
6.1 μm). Strains grew at temperatures between 5 °C and 35 °C
with optimum temperatures of 22.5 °C for DAR78994, 22.9 °C
for DAR78992 and 23.1 and 23.2 °C for DAR78995 and
DAR78993, respectively (Fig. 5).

Another collection from discarded pruned canes from a
vineyard in WA bore an ascomycete containing brown, 1-
septate ascospores. Cultures obtained from single ascospores
of this latter collection produced pycnidia and conidia that
were similar to those produced by the coelomycete cited
above (Figs. 6 and 10). Ascomata (Fig. 7) were rarely found.
Clavate bitunicate asci contained eight, thick-walled, brown,
1-septate ascospores (Fig. 8). Conidiogenesis was holoblastic,
with conidiogenous cells giving rise to periclinal thickenings
(Fig. 9). Conidia were brown, thick-walled and 1-septate prior
to release from conidiogenous cells (Fig. 9), with rounded
apex and rounded or occasionally truncate base (Fig. 10).
While conidia of the unidentified ascomycete were consistent
with Spencermartinsia viticola based on morphological char-
acters and dimensions, ascospores were shorter and narrower

Fig. 1–4 Dothiorella
vidmadera sp. nov. 1. 7 day-old
colony of the holotype
DAR78992 on PDA. 2. 28 day-
old colony of the holotype
DAR78992 on PDA. 3. Conidia
developing on conidiogenous
cells with periclinal thickenings.
4. Brown, 1-septate conidia.
Bars=20 μm

Fungal Diversity (2013) 61:209–219 213



than previously described, and lacked the terminal apiculi that
typify the genus. Strains grew at temperatures between 5 °C
and 35 °C with an optimum of 24 °C.

Phylogenetic analyses

Because the phylogenetic placement within theBotryosphaeriaceae
of genera such as Diplodia, Lasiodiplodia, and Neofusicoccum is
well established (Crous et al. 2006; Phillips et al. 2008), with the

exception of ex-type cultures of Botryosphaeria dothidea to
which trees were rooted, only species in clades of interest,
namelyDothiorella and Spencermartinsiawere included in this
study. Analysis of combined ITS-TEF and ITS-TEF-BT
datasets reflected the same underlying phylogeny, so the most
comprehensive dataset combining all three genes was used for
the final analysis.

Sequence alignment of 37 taxa including two outgroup
strains (Table 1), contained 1174 characters, 495 for the ITS
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Fig. 5 Temperature-growth
relationships and cardinal
temperatures of Dothiorella
vidmadera sp. nov. strains
DAR78992, DAR78993,
DAR78994 and DAR78995.
The vertical axis intersects at the
estimated optimum growth
temperature (22.9 °C) of the
holotype DAR78992

Fig. 6–10 Spencermartinsia
‘viticola’. 6. 28 day-old colony
of DAR80529 on PDA. 7.
Ascomata partially erumpent
through host bark. 8. Clavate
bitunicate asci at various stages
of development, containing
eight brown, 1-septate
ascospores arranged biseriately.
9. Conidia developing on
conidiogenous cells with
periclinal thickenings. 10.
Brown, 1-septate conidia. Bars
=20 μm
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region, 281 for the TEF gene, and 398 for the BT gene.
However, several regions, including segments of the ITS1
region (characters 63–112), TEF gene (characters 496–553
and 641–664) and BT gene (883–938) could not be aligned
unambiguously and were excluded from the analysis. Thus
986 characters were included in the final dataset, of which
786 were conserved, 200 were variable and 5 parsimony
uninformative. Maximum parsimony (MP) analysis of the
remaining 195 parsimony informative characters resulted in
16 equally parsimonious trees, with similar clade topologies,
of which one is shown (Fig. 11). The 16 trees differed only in
the position of the isolates in the terminal clades, and
exhibited low homoplasy as indicated by a consistency index
of 0.7333, a retention index of 0.9115 and a composite index
of 0.6729 (0.6685) for all sites (and parsimony informative
sites). NJ analysis produced trees with the same topology
(tree not illustrated).

In phylogenetic analyses, Dothiorella strains DAR78992,
DAR78993, DAR78994 and DAR78995 identified as D.
iberica in a previous study (Pitt et al. 2010), clustered with
ex-type specimens of D. iberica (CBS115041), D. americana

(UCD2252MO) andD. sarmentorum (IMI63581b) with 78%
bootstrap support, but remained distinct from these and other
species, forming a separate sub-clade at the apex of the tree
with 88 % of bootstrap support (Fig. 11). Most closely related
were Diplodia coryli Fuckel (CBS242.51) and D. juglandis
Fr. (CBS188.87), which shared a common ancestor in 87% of
trees. However, DNA sequence comparisons of ITS, TEF and
BT regions revealed significant divergence between the three
species with both D. coryli and D. juglandis differing from
putative Dothiorella iberica strains by a total of 10 nucleotide
substitutions, 5 within the TEF gene and a further 5
within the BT gene. More distantly related were D.
casuarini J. de Wet et al.,D. moneti K. Taylor et al. D. santali
K. Taylor et al., D. brevicollis Jami et al., and D. dulcispinae
Jami et al. Combined with morphological data, the phyloge-
netic placement of the Dothiorella strains cited above pro-
vides sufficient evidence to justify introduction of a new
species, which we describe and refer to hereafter as,
Dothiorella vidmadera W.M. Pitt et al.

Ascomycete strains, DAR80529–DAR80531, derived
from hyphal-tip transfer of ascospores from ascomata found
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Fig. 11 One of 16 equally
parsimonious trees obtained
from the combined ITS, TEF
and BT sequence data of
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on dead wood of grapevines in WA clustered tightly with the
ex-type strain of Spencermartinsia viticola (CBS117009)
and two others, DAR78870 and DAR78868, identified in
previous work, forming a strongly supported cluster with
94 % bootstrap support. Strains from WA differed from the
ex-type by a total of 3 nucleotide substitutions, all within in
the TEF gene. Two additional strains, DAR78869 and
DAR78872, also from previous work, formed a second
group with S. viticola (CBS117006) with 99 % support.
Together the two branches formed a single clade with
100 % bootstrap support.

Taxonomy

Dothiorella vidmadera W.M. Pitt, J.R. Úrbez-Torres &
Trouillas sp. nov.

Figs. 1, 2, 3 and 4.
Mycobank: 803533.
Etymology: Spanish for the host (grapevine, ‘vid’) and

substrate (wood, ‘madera’) from which it was first isolated.
Cultural characteristics: Pycnidia 2 mm diameter, solitaria

vel aggregatis micelio albus velum. Pycnidia globosa cum
ostiolo. Cellulae conidiogenae holoblasticae. Conidia pri-
mo hyalina unicellularia initialis, fuscus unum septum
postea, apice rotundata basi truncata (17.9–) 21.2–21.9
(−24.2) × (8.3–) 9.6–9.8 (−10.6) μm (statura media 21.6±
1.2×9.7±0.5 μm) (longitudo/latitudo=2.2±0.1 μm). Mycelio
griseo-lazulinus initialis, lazulino-ardesiacus postea. Micelio
temperatio optimus 22.9 °C.

On PDA colonies were initially greyish-blue (47”’) with
suppressed mycelium after 7 days (Fig. 1), turning slate-blue
(49”’i) with sparse peripheral mycelium within 28 days (Fig. 2)
and forming spherical to globose, stromatic, white mycelial
covered pycnidia up to 2 mm in diameter with a central ostiole,
solitary or aggregated into clusters within 14 days at 25 °C.
Conidiogenesis holoblastic, with conidiogenous cells giving
rise to periclinal thickenings (Fig. 3). Conidia initially hyaline,
thin-walled, unicellular (non-septate), becoming thick-walled,
brown 1-septate prior to release from the conidiogenous cells
(Fig. 3), with rounded apex and rounded or occasionally
truncate base measuring (17.9–) 21.2–21.9 (−24.2)×(8.3–)
9.6–9.8 (−10.6) μm, with a mean length and width of 21.6 ±
1.2×9.7±0.5 μm, and an average length to width ratio of 2.2±
0.1 μm (n=50) (Fig. 4).

Cardinal temperatures for growth: Between 5 °C and
35 °C, with an optimum of 22.9 °C (Fig. 5).

Habitat: Vitis vinifera cultivars Chardonnay, Cabernet
Sauvignon and Gamay.

Known distribution: New South Wales and South
Australia, Australia.

Material examined: Australia, EdenValley, South Australia,
W.M. Pitt & A. Loschiavo, Chardonnay (holotype culture

DAR78992); Australia, Loxton, South Australia, W.M.
Pitt & A. Loschiavo, Cabernet Sauvignon (DAR78993);
Australia, Barossa Valley, South Australia, W.M. Pitt &
A. Loschiavo, Gamay (DAR78994); Australia, Adelaide
Hills, South Australia, W.M. Pitt & A. Loschiavo,
Chardonnay (DAR78995).

Spencermartinsia ‘viticola’ (A.J.L. Phillips & J. Luque)
A.J.L. Phillips et al., Persoonia 21: 51 (2008)

≡Botryosphaeria viticola A.J.L. Phillips & J. Luque,
Mycologia 97: 1118 (2005)

Figs. 6, 7, 8, 9 and 10.
Cultural characteristics: On PDA colonies were dark

slate-blue (41””k) with sparse aerial mycelium, forming
solitary, stromatic, spherical to globose, greenish-grey
(33””) mycelial covered pycnidia up to 2 mm in diameter
with single central or multiple ostioles within 28 days at
25 °C (Fig. 6). Ascomata (Fig. 7) from wood samples col-
lected from vineyards in Western Australia bore an ascomy-
cete with clavate bitunicate asci, containing eight ascospores
arranged biseriately (Fig. 8). Ascospores, initially hyaline,
thin-walled, unicellular (non-septate), becoming thick-
walled, brown 1-septate with age, and slightly constricted
at the septum, measuring (13.6–) 14.8–15.2 (−17.3)×(6.6–)
7.5–7.7 (−8.3) μm, with mean length and width of 15±0.7×
7.6±0.4 μm, and an average length to width ratio of 2±
0.1 μm (n=50) (Fig. 8). Conidiogenesis holoblastic, with
conidiogenous cells giving rise to periclinal thickenings
(Fig. 9). Conidia, initially hyaline, thin-walled, unicellular
(non-septate), becoming thick-walled, brown 1-septate prior
to release from the conidiogenous cells (Fig. 9), with round-
ed apex and rounded or occasionally truncate base measur-
ing (16–) 18.8–19.7 (−23.3)×(8–) 9.8–10.3 (−11.9) μm,
with a mean length and width of 19.3±1.5×10.1±0.9 μm,
and an average length to width ratio of 1.9±0.2 μm (n=50)
(Fig. 10).

Cardinal temperatures for growth: Between 5 °C and
35 °C, with an optimum of 24 °C.

Habitat: Vitis vinifera.
Known distribution: Western Australia, Australia.
Material examined: Australia, Upper Swan, Western

Australia, F.P. Trouillas (DAR80529); Australia, Upper
Swan, Western Australia, F.P. Trouillas (DAR80530);
Australia, Upper Swan, Western Australia, F.P. Trouillas
(DAR80531).

Discussion

Dothiorella are unique within the Botryosphaeriaceae. In
early phylogenetic studies these species clustered with
Neofusicoccum (Phillips et al. 2005), a genus introduced by
Crous et al. (2006) to accommodate Fusicoccum-like species
with Botryosphaeria-like teleomorphs. However, the thick-
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walled, brown 1-septate conidia typical ofDothiorella do not
conform to, and cannot be accommodated in Neofusicoccum
(Crous and Palm 1999). Similarly, Dothiorella closely re-
semble Diplodia (Wollenweber 1941; Laundon 1973), but
phylogenetically do not belong in this genus either, and
morphologically remain separate from this and most other
genera within the Botryosphaeriaceae based on the onset of
conidial pigmentation and septation, both of which occur
prior to release from conidiogenous cells (Phillips et al.
2005).

In previous studies Dothiorella strains DAR78992,
DAR78993, DAR78994 and DAR78995, now recognized
as D. vidmadera, were closely related to D. iberica and D.
sarmentorum and consistently grouped together with ex-type
specimens of these species with >99 % bootstrap support
both in phylogenetic analyses of DNA sequences of the ITS
region and partial sequences of the TEF gene (Pitt et al.
2010). However, D. vidmadera were clearly separate from
D. iberica and D. sarmentorum, and in both analyses occu-
pied a discrete branch within the Dothiorella clade, support-
ed by >97 % of bootstrap replicates.

In phylograms produced in this study, based on combined
analysis of ITS, TEF and BT sequences, Dothiorella
vidmadera also formed a highly supported group with ex-
type strains of D. iberica and D. sarmentorum, and along
with D. americana recently described by Úrbez-Torres et al.
(2012) clustered together with 78 % bootstrap support
(Fig. 11). However, D. vidmadera were again distinct from
ex-type strains of D. iberica and D. sarmentorum, as well as
from D. americana and other species of recent description,
namely D. casuarini (de Wet et al. 2009), D. moneti, D.
santali (Taylor et al. 2009), D. brevicollis and D. dulcispinae
(Jami et al. 2012), and formed a discrete cluster at the apex of
the tree that was supported by 88 % of bootstrap replications.

The inclusion of additional strains and species from
recent studies showed that Dothiorella vidmadera were
most closely related to Diplodia coryli CBS242.51 and
D. juglandis CBS188.87 which formed a sub-clade imme-
diately basal to Dothiorella vidmadera, and with which a
broader cluster supported by 87 % of bootstrap replicates
was formed. Unfortunately, Phillips et al. (2008) considered
neither strain authentic, and since Stevens (1936) reduced
Diplodia coryli to synonymy with D. sarmentorum Fr.
(≡Dothiorella sarmentorum (Fr.) A.J.L. Phillips et al.), the
placement of CBS242.51 in the phylogram separate from
ex-type strains of D. sarmentorum effectively confirmed
Phillips et al. (2008) suspicions rendering this strain and
Diplodia juglandis useless as markers for the identity and
relationships of other isolates.

While no formal descriptions were made in conjunction
with prior work (Pitt et al. 2010), phylogenetic differences
identified previously, and supported by this work show that
Dothiorella vidmadera are closely related, but clearly

distinct from D. iberica, D. americana and D. sarmentorum.
Morphologically, conidia of D. vidmadera also differ from
those of their two closest relatives, being slightly shorter and
narrower than D. iberica (Phillips et al. 2005), and signifi-
cantly longer and broader than D. americana (Úrbez-Torres
et al. 2012).

While Dothiorella spp. are frequently isolated from dis-
eased wood and grow readily in culture, fruiting bodies of
Dothiorella were encountered infrequently, and to our
knowledge have not previously been observed in Australia.
Sexual Dothiorella morphs are unusual in that many species
with connections in the Botryosphaeriaceae comprise asco-
spores that remain hyaline and aseptate, as opposed to
pigmented and 1-septate. Historically, these characteris-
tics placed teleomorphic Dothiorella in Dothidotthia
Hohn. (Barr 1989), but more recent studies of the
Dothideomycetes have shown that Dothidotthia is unrelated
to the Botryosphaeriaceae (Schoch et al. 2006), and instead
Phillips et al. (2008) adoptedDothiorella as a holomorphic genus
for pleomorphic Dothiorella, and subsequently trans-
ferred D. viticola to Spencermartinsia, a genus that now
accommodates Dothiorella possessing brown 1-septate asco-
spores with terminal appendages known as apiculi (Phillips
et al. 2008).

Phylogenetic analyses of combined sequences of the ITS,
TEF and BT genes of Spencermartinsia viticola and closely
related strains and species downloaded from GenBank
showed that strains DAR80529-DAR80531, derived by
hyphal-tip transfer of ascospores from ascomata found on
dead wood of grapevines in WA were closely related to S.
viticola, and clustered with the ex-type (CBS117009) and
other strains of this species identified in prior work (Pitt
et al. 2010), forming a strongly supported clade with
100 % bootstrap support (Fig. 11). However, within this
clade, two branches were apparent, both highly supported,
one containing the ex-type, and the other, an additional
isolate, CBS117006, that by comparison differed from
CBS117009 by one substitution and one deletion in ITS
region and nine substitutions in TEF gene. While some
morphological differences were also noted, Luque et al.
(2005) regarded these differences as reasonable intraspe-
cific variation.

In contrast, strains of Spencermartinsia ‘viticola’ from
WA differed from the ex-type, CBS117009, by only 3 nu-
cleotides, all in the TEF gene, and conidia were similar both
in length and width. However, some morphological differ-
ences from published descriptions were apparent in the
teleomorph, with ascospores being shorter and narrower than
those of the type, and lacking terminal apiculi (Luque et al.
2005; Phillips et al. 2008). Given the high degree of
sequence homology between these strains and the ex-
type, the fact that ITS and TEF sequence data closely
reflect morphological differences in the teleomorphs of
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Dothiorella (Luque et al. 2005; Phillips et al. 2005), and that
conidia are similar in size, shape, and are Dothiorella-like,
insomuch as they are 1-septate and pigmented prior to dehis-
cence from conidiogenous cells, it would seem appropriate to
record Spencermartinsia viticola for the first time in Australia.
However, we would need to assume that the differences
outlined here similarly reflect reasonable intraspecific varia-
tion. We are reluctant to do so given the morphological dis-
parity we have observed in the teleomorph. Instead, we pro-
vide here a description of this species for future reference.

To date, only two other species have been described in this
genus, namely Spencermartinsia uruguayensis C.A. Pérez
et al. and S. pretoriensis Jami et al. (Perez et al. 2010; Jami
et al. 2012). Both were placed in Spencermartinsia based on
phylogenetic studies conducted by these authors. However,
this is curious given that Phillips et al. (2008) introduced
Spencermartinsia to accommodate teleomorphic Dothiorella
possessing apiculi, a feature that along with the perfect
state, has yet to be observed in either species. What’s
more, no BT sequences are available to allow for inclusion of
Spencermartinsia uruguayensis in this study, and in an ITS-
TEF neighbor-joining tree provided by the authors and similar
reconstructions by us, S. uruguayensis was more closely re-
lated to Dothiorella iberica and D. sarmentorum, than to the
type, Spencermartinsia viticola.

Similarly, in their ITS-TEF-BT-LSU multigene phylogeny,
Jami et al. (2012) included four strains of Spencermartinsia
(CMW25404, CMW25405, CBS121760 and CBS121761)
from van der Walt (2008) and made detailed sequence com-
parisons to CMW25404 and CMW25405 to support the in-
troduction of S. pretoriensis as a novel species. But no nucle-
otide sequences for the BTand LSU genes were provided, nor
archived by van der Walt (2008), and no accession numbers
for these sequences were given by Jami et al. (2012), nor do
any appear in the GenBank database. Furthermore, in
phylograms presented here as well as reconstructions based
on sequences selected by Jami et al. (2012), S. pretoriensis
consistently grouped not with the type, but with Dothiorella
santali and D. moneti. Given that these authors then went on
to provide a different placement for S. pretoriensis in their
succeeding paper (Jami et al. 2013), which by their own
admission is based on DNA sequences from the same
gene regions, the classification of S. pretoriensis in
Spencermartinsia also seems increasingly inappropriate.

To date, three species of Dothiorella, namely D. iberica,
D. sarmentorum and D. americana have been associated
with the decline of grapevines (Úrbez-Torres et al. 2007;
Martin and Cobos 2007; Gramaje et al. 2009; Úrbez-Torres
et al. 2012). While all three are closely related to
Spencermartinsia viticola, itself a pathogen of grapevine in
the United Sates and Australia (Úrbez-Torres et al. 2007; Pitt
et al. 2010), they remain distinct from Spencermartinsia both
morphologically and phylogenetically (Phillips et al. 2008).

Recently, pathogenicity studies have shown that Dothiorella
vidmadera, as D. iberica, is also pathogenic to grapevines,
causing necrotic lesions in the trunks of 15 year-old
Chardonnay (Pitt et al. 2013). But whereas D. vidmadera
was only moderately virulent when compared to the more
aggressive members of the Botryosphaeriaceae, namely
Lasiodiplodia theobromae and Neofusicoccum spp., in prior
surveys of southeastern AustraliaDothiorellawere second in
abundance only to Diplodia and unlike their more virulent
counterparts were found throughout most viticultural regions
(Pitt et al. 2010). Hence, Dothiorella spp. remain a threat to
the prosperity and longevity of grapevines in Australia, if not
through virulence, then by shear prevalence and distribution.
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