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Abstract Vialaea minutella was consistently isolated from
infected mango trees showing branch dieback symptoms in
northern Queensland. The fungus was identified by mor-
phology and confirmed with molecular sequence data. This
is the first report of V. minutella in Australia. The systematic
position of Vialaea was confirmed to be in the Xylariales
based on reconstructed LSU sequence data.
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In 2012, branch dieback was observed on mango (Mangifera
indica cv. Kensington Pride) trees at a property near Mareeba,
Queensland. Isolations from branches showing dieback symp-
toms (Fig. 1a) on two separate occasions yielded slow-
growing colonies between 2 and 5 cm diam. on potato-
dextrose agar after 8 weeks incubated under 12 h near ultra-
violet light / 12 h dark at 25 °C. The colonies were greenish
black, adpressed with little aerial mycelium and irregular
dendritic or coralloid margins (Fig. 1b). A few perithecia that
contained asci with isthmoid ascospores (Fig. 1c–e) were

scattered and embedded within the colonies. Asci were
8 spored, 130–200×12–15μmwith bifusoid, mostly biseptate
ascospores that measured 80–100×4–5 μm, usually 2–3 μm
in the middle of the spore. The isolates were identified as
Vialaea minutella, which was first described by Petrak (1952)
from a Hawaiian sample on mango. The description of the
lectotype provided by Cannon (1995) had similar spore sizes,
the asci were 154–224×10.5–12.5 and the ascospores were
96–112×4–4.5 μm. The living cultures were deposited in the
DAFF Plant Pathology Herbarium as BRIP 56959 and BRIP
56960.

Vialaea Sacc., a pathogen of woodwith distinctive isthmoid
or bifusiform ascospores, had an ambiguous systematic place-
ment within the Sordariomycetes. It is known from two spe-
cies, the type V. insculpta on Ilex and V. minutella on mango.
Cannon (1995) placed Vialaea in the family Vialaceaceae,
which he tentatively included in the Diaporthales based on
structure of the stromata and ascomata as well as its nutritional
strategy as a weak parasite. Redlin (1989) considered Vialaea
to belong to the Amphisphaeriaceae in the Xylariales, based on
the presence of an amyloid annulus in the ascus. Shoemaker et
al. (2013) included Vialaea in the Xylariales based on a sys-
tematic analysis of the Small Subunit region and morphology
of the ascal annulus.

DNA was extracted from two cultured isolates using the
Qiagen Puregene Kit. The Internal Transcribed Spacer (ITS)
region of rDNA was amplified with ITS1/ITS4 (White et al.
1990) and the Large Subunit (LSU) region was amplified with
LROR/LR6 (Vilgalys and Hester 1990). Reactions were
performed with Phusion mastermix (Finnzymes) according to
the manufacturer’s protocol and with an annealing temperature
of 60 °C. Clean-up and direct sequencing of the PCR product
was completed by Macrogen (Korea). Sequences from the two
isolates differed by two base pairs in the ITS region and were
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identical in the LSU region. Sequences have been deposited in
GenBank (BRIP 56959 ITS: KC181924, LSU: KC181926;
BRIP 56960 ITS: KC181925, LSU: KC181927). A BLAST
search on the ITS and LSU regions returned a 95 % and 98 %
match to Vialaea insculpta (GenBank JX139726) respectively.

Amaximum likelihood search of the LSU region was done in
RAxML (Stamatakis 2006) and PhyML 3.0 (Guindon et al.
2010). Taxa were selected from the Sordariomycetes dataset
provided in the study of Schoch et al. (2009). A taxon each from
the Dothideomycetes and Laboulbeniomycetes were used as
outgroups. GTRGAMMAwas specified as the model of evolu-
tion in the two reconstruction programs. The RAxML analyses
were run with a rapid Bootstrap analysis (command -f a) using a

random starting tree and 1,000 maximum likelihood bootstrap
replicates. The PhyML analyses were implemented using the
ATGC bioinformatics platform (available at: http://www.atgc-
montpellier.fr/phyml/), with SPR tree improvement, and support
obtained from an approximate likelihood ratio test (Anisimova et
al. 2011). Identical topologies were recovered in the two maxi-
mum likelihood analyses (Fig. 2). The Xylariales formed a well
supported group (99 % aRLT), as did the sub-classes,
Sordariomycetidae and Hypocreomycetidae, which were recov-
ered in a systematic analysis on the Sordariomycetes by Zhang et
al. (2006). The three isolates of Vialaea were monophyletic
within the Xylariales and were sister to other known families,
Amphisphaeriaceae and Xylariaceae.

Fig. 1 Vialaea minutella
(BRIP56960). a Branch
dieback symptoms, b cultural
characteristics, c–d asci, e
isthmoid shaped ascospore.
Scale=10 μm
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This is the first report of Vialaea minutella in Australia.
The higher classification of Vialaea in the Xylariales, rather
than the Diaporthales, as recovered by Shoemaker et al.

(2013), is supported by LSU data in this study. A separate
family, the Vialaceaceae as proposed by Cannon (1995), is
also supported.
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Pyxidiophora avernensis FJ176894

Lulworthia lignoarenaria FJ176903
Lulworthia uniseptata FJ176904
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Vialaea minutella BRIP56959
Vialaea minutella BRIP56960

Amphisphaeria umbrina FJ176863

Apiospora montagnei DQ471018
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Diatrype disciformis DQ470964
Eutypa lata DQ836903

Seynesia erumpens AF279410
Graphostroma platystoma DQ836906

Xylaria acuta AY544676
Xylaria hypoxylon AY544648

Gaeumannomyces medullaris FJ176854 
Magnaporthe grisea AB026819

Phomatospora bellaminuta FJ176857 
Lanspora coronata U46889

Papulosa amerospora DQ470950
Thyridium vestitum AY544671

Annulusmagnus triseptatus AY780049
Pleurostoma ootheca AY761079

Calosphaeria pulchella AY761075
Mazzantia napelli AF408368

Valsa ambiens AF362564
Leucostoma niveum AF362558

Valsella salicis AF408389
Amphilogia gyrosa FJ176889
Endothia gyrosa DQ470972
Cryphonectria parasitica AY141856
Cryphonectria nitschkei AF408335

Chrysoporthe cubensis AF408338
Melanconis marginalis AF408373
Cryptosporella hypodermia DQ862028

Gnomonia gnomon AF408361 
Cryptodiaporthe aesculi DQ836905  

Apiognomonia errabunda AF408334
Plagiostoma euphorbiae AF408382

Coniochaeta ostreum DQ470959
Acremonium atrogriseum FJ176881

Chaetosphaeria tortuosa AY544682
Camarops ustulinoides DQ470941

Camarops microspora AY083821
Bombardia bombarda DQ470970

Lasiosphaeria ovina AY436413
Neurospora crassa AF286411

Sordaria fimicola AY545724
Gelasinospora tetrasperma DQ470980

Glomerella cingulata AF543786
Verticillium dahliae DQ470945

Gondwanamyces capensis FJ176888
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Ceratocystis fimbriata U17401
Petriella setifera DQ470969

Doratomyces stemonitis DQ836907
Microascus trigonosporus var trigonosporus DQ470958

Sigmoidea marina FJ176898
Varicosporina ramulosa U44092

Aniptodera chesapeakensis U46882
Lignincola laevis U46890

Nimbospora effusa U46892
Halosphaeria appendiculata U46885

Torpedospora radiata DQ470951
Etheirophora unijubata EF027725

Chaetosphaerella phaeostroma AY695264
Bertia moriformis AY695260
Melanospora tiffanyae AY015630

Melanospora zamiae AY046579
Acremonium strictum FJ176879

Acremonium breve FJ176882
Acremonium alternatum FJ176883
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Bionectria ochroleuca AY489716
Acremonium persicinum FJ176878

Hydropisphaera erubescens AY545726
Acremonium murorum FJ176880

Roumegueriella rufula DQ518776
Niesslia exilis AY489720

Ophionectria trichospora AF543790
Pseudonectria rousseliana U17416

Stachybotrys chartarum AY489712
Myrothecium roridum AY489708

Peethambara spirostriata AY489724
Nectria haematococca AY489729

Nectria cinnabarina U00748
Sphaerostilbella berkeleyana U00756

Hypocrea americana AY544649
Hypocrea lutea AF543791

Claviceps purpurea AF543789
Epichloe typhina U17396

Balansia henningsiana AY489715
Cordyceps cardinalis AY184962
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Fig. 2 Phylogram recovered from a maximum likelihood search in
PhyML with an alignment of the LSU region. aRLT values >70 %

shown above nodes and bootstrap values >70 % from a maximum
likelihood search in RAxML shown below nodes
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