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Abstract: Species in the present study were compared based on their morphology, growth characteristics in culture, 

for Cladosporium Mycosphaerella Mycosphaerellaceae
M. cerastiicola Cerastium semidecandrum M. etlingerae Etlingera elatior
Mycosphaerella holualoana is newly reported on Hedychium coronarium
Hendersonia persooniae, the basionym of Camarosporula persooniae, and for Sphaerella agapanthi, the basionym 
of Teratosphaeria agapanthi Teratosphaeriaceae Agapathus umbellatus
latter pathogen is also newly recorded from A. umbellatus
Cladosporium Davidiellaceae C. grevilleae Grevillea C. silenes
Silene maritima Camarosporula 

C. persooniae, teleomorph Anthracostroma persooniae Persoonia
Australia, belongs to the Teratosphaeriaceae, and Sphaerulina S. myriadea
Fagaceae Carpinus, Castanopsis, Fagus, Quercus Mycosphaerellaceae
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INTRODUCTION

The genus Mycosphaerella has in the past been recognised 
as one of the largest genera of ascomycetes, containing 

et al. 
Mycosphaerella 

et al
have shown that Mycosphaerella is actually polyphyletic 

et al.
different genera, and even families, such as the Davidiellaceae 

et al. et al Teratosphaeriaceae 
et al. Dissoconiaceae et al.

Mycosphaerellaceae and Schizothyriaceae
et al.

Members of the Mycosphaerella-complex are ecologically 
highly adaptable, and vary from being saprobic to fungicolous 

Mycosphaerella species are also among the 
most common and destructive plant pathogens known, 
causing serious diseases on many economically important 

et al
mainly foliicolous, although some are associated with stem 

et al et al

et al
One of the largest barriers to understanding host 

been the relative unavailability of authentic cultures, as most 
of the species known to date, have been described without 

is that the ecological behaviour of many species remains 

position of many other pathogens and genera remains 

potentially novel Mycosphaerella and Mycosphaerella-like 
species were collected, while potential epitype specimens 

aim of this study was thus to describe these species, and 
also elucidate the phylogenetic relationship of genera such 
as Camarosporula Anthracostroma
Sphaerulina within the Capnodiales

MATERIALS AND METHODS

Isolates
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et al.

single ascospore and conidial cultures established as 
et al

isolate asexual fungi, host tissues were incubated in 

microfungi, and single conidial colonies established on 

et al

et al.
maintained in the open collection of the Centraalbureau 

DNA phylogeny

colonies cultivated on MEA using the UltraCleanTM 

et al. et al

Cladosporium, the 

of the translation elongation factor 1-

et al.

Taq 

were set as follows: an initial denaturation temperature 
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performed using the heuristic search option with 100 random 
simple taxa additions and tree bisection and reconstruction 

and the alignments and phylogenetic trees in TreeBASE 

Morphology
Culture characteristics were recorded from colonies grown on 

 

using the colour charts 

RESULTS 

DNA phylogeny

are discussed under the Cladosporium

Davidiellaceae clade  
Teratosphaeriaceae 

Mycosphaerellaceae

TAXONOMY

During the present study several novel taxa were delineated, 

These species are treated per family below: 

Davidiellaceae

Cladosporium grevilleae  Summerell, sp. 
nov.

Etymology
Grevillea

Asci fasciculati, bitunicati, subsessiles, obovoidei vel late ellipsoidei, 
×

hyalinae, guttulatae cum inclusionibus angularibus, crassitunicatae, 

×

Typus: Australia: New South Wales: Mount Annan Botanical 
Grevillea P.W. Crous 

& B.A. Summerell JT 974

In vivo: Leaf spots Ascomata occurring in leaf litter, 

Asci aparaphysate, fasciculate, bitunicate with 

×
Ascospores tri- to multi-seriate, 

hyaline, guttulate with angular inclusions, thick-walled, 
straight to slightly curved, fusoid-ellipsoid with obtuse ends, 
medianly 1-septate, widest in middle of apical cell, slightly 
constricted at the septum, tapering towards both ends, but 

×
ascospores surrounded with a thin sheath when mounted in 
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10 changes

2x

70

90

98

63

93

98
50

58

93

57

55

54

90

90

77

77

95

89

69

100

100

100

100

100

Saccharomyces cerevisiae Z73326
Cladosporium sp. EU167586

Cladosporium bruhnei GU214408
Cladosporium grevilleae CPC 2913
Cladosporium silenes CBS 109082

“Pseudocercospora” sp. GU214681
Teratosphaeria cryptica GU214505

CPC 18332
CPC 18304     Teratosphaeria agapanthi
CPC 18266

Dothideomycetes sp. GU323983
Teratosphaeria encephalarti FJ372414
Teratosphaeriaceae sp. GU323219

Phaeothecoidea melaleuca HQ599595
CBS 116258
CBS 112494    Camarosporula persooniae
CBS 112302

Mycosphaerella colombiensis DQ204745
CPC 12277 
CPC 12274

Mycosphaerella irregulariramosa GQ852609
Mycosphaerella holualoana GU214440
CPC 12286 Mycosphaerella holualoana
Mycosphaerella crystallina EU167579
Mycosphaerella waimeana AY260083
Mycosphaerella acaciigena GU214432
Mycosphaerella heimioides GU214439
Mycosphaerella heimii GU214438
Pseudocercospora eucommiae GU253742

Septoria obesa GU214493
CBS 124646 Sphaerulina myriadea
Mycosphaerella latebrosa GU214444
Septoria aceris GQ852673
Mycosphaerella berberidis EU167603
Mycosphaerella harthensis EU167602
Mycosphaerella flageoletiana EU167597

Ramularia endophylla AY490776
Ramularia proteae EU707899
Ramularia aplospora EU040238
Ramularia acroptili GU214689
Ramularia sp. GU214693
CBS 115913 Mycosphaerella cerastiicola
Cercosporella centaureicola EU019257
Mycosphaerella fragariae GU214691
Ramularia miae DQ885902
Ramularia pratensis var. pratensis EU019284
Ramularia sp. GU214690
Ramularia coleosporii GU214692
Ramularia uredinicola GU214694

Mycosphaerella etlingerae

79

63

Mycosphae-
rellaceae

Teratosphae-
riaceae

Davidiellaceae

Fig. 1. 

Saccharomyces cerevisiae
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germination with germ tubes parallel to the long axis of the 

dense clusters of hyphae, but mostly remaining hyaline after 

Culture characteristics  

with sparse aerial mycelium, and lobed, somewhat feathery 

Notes: The genus Cladosporium
that are placed in Davidiella et al.
et al
fungi, we give preference to the oldest genus name, namely 
Cladosporium Cladosporium grevilleae only forms the 

a Cladosporium teleomorph, having thick walls, and angular 

species on Grevillea that represent this fungus, and thus 

the association of the species with Cladosporium, it did not 
match any of the Cladosporium

was Davidiella macrospora

Fig. 2. Cladosporium grevilleae A, B. C. D.

Fig. 3. Cladosporium grevilleae
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Cladosporium myrtacearum
Cladosporium 

iranicum

Cladosporium silenes Crous, sp. nov.

Etymology
Silene maritima

Cladosporii cladosporioidis similis, sed conidiophoris brevioribus, 
non ramosis, cellulis conidiogenois longioribus, ramo-conidiis et 

Typus: UK: Pembrokeshire: Skomer Island, stems of exposed 
Silene maritima A. Aptroot

In vivo: Ascomata occurring in exposed twigs, amphigenous, 

textura angularis Asci 

discharge, subsessile, obovoid to broadly ellipsoid, straight 
×

Ascospores tri- to multiseriate, hyaline, non-
guttulate with angular inclusions, thick-walled, straight to 
slightly curved, fusoid-ellipsoid with obtuse ends, medianly 
1-septate, widest in middle of apical cell, not to slightly 
constricted at the septum, tapering towards both ends, but 

×

Mycelium consisting of branched, septate, pale to medium 

Conidiophores solitary, macronematous or micronematous, 
arising terminally from ascending hyphae or laterally, straight 

× 

at septa, pale to medium olivaceous-brown, smooth to minutely 
verruculose, especially towards the base, walls unthickened, 

×
Conidiogenous cells integrated, usually terminal, sometimes 

Fig. 4. Cladosporium silenes A. B. C.
et al. D–F.
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intercalary, cylindrical-oblong, not geniculate, non-nodulose, 

Ramoconidia straight to slightly curved, cylindrical-
×

brown, concolorous with tips of conidiophores, smooth, base not 

Secondary ramoconidia aseptate, smooth, pale olivaceous 
× Conidia 

Intercalary 
conidia ×

Small terminal conidia 

×

Culture characteristics  
with moderate aerial mycelium and smooth, lobate margins, 

Notes
obtained from material of Silene maritima and initially 

Mycosphaerella tassiana arthopyrenioides
Morphologically the CBS strain is similar to C. cladosporioides, 

C. cladosporioides 
s.lat et al.
Cladosporium sileniae 
the cladosporioides

not surprising that they have been largely overlooked in the 
Cladosporium sileniae differs from C. cladosporioides 

in having shorter, unbranched conidiophores, longer 
conidiogenous cells, shorter ramo- and intercalary conidia 

et al

Mycosphaerellaceae

Mycosphaerella cerastiicola Crous, sp. nov.

Anamorph: Septoria-like

Etymology
Cerastium semidecandrum

Fig. 5. Mycosphaerella cerastiicola A, B. C, D. E, F. G. 
H.
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Ascosporae imbricatae, hyalinae, guttulatae, tenuitunicatae, rectae 
vel leniter curvatae, fusoides-ellipsoideae, constrictae ad septa 

×

Typus: Netherlands: Flevoland

dyke of former sea, on dead leaves and stems of Cerastium 
semidecandrum A. Aptroot

In vivo: Leaf spots Ascomata amphigenous on 
leaves and stems, black, subepidermal, becoming erumpent, 

textura angularis Asci aparaphysate, fasciculate, bitunicate 

× Ascospores 
bi- to tri-seriate, overlapping, hyaline, guttulate, thin-walled, 
straight to somewhat curved, fusoid-ellipsoidal with acutely 

median septum when mature, constricted at the septum, 
×

Septoria
Conidiomata pycnidial on host, pycnidial to sporodochial on 
agar, black under the dissecting scope, globose, immersed 

Stromata dark brown under 

consisting of dark brown, thickened, ovoid to globose cells, 

network of intermingled brown, hyphal-like elements, 

Conidiophores
at base, hyaline at apex, smooth, rarely branched at bulbous 

× Conidiogenous cells terminal, hyaline, 
×

Conidia solitary, hyaline, smooth, 
guttulate, cylindrical with obtuse apex and truncate base, 
at times somewhat long obconically subtruncate on host 

× × in vitro

Culture characteristics  
spreading, erumpent, with folded surface, splitting agar, 
with sparse aerial mycelium and smooth, lobate margins, 

Notes: Mycosphaerella cerastiicola is presently the 
only Mycosphaerella species known from Cerastium 
Caryophyllaceae

Ramularia 

undescribed species of “Pseudocercosporella”

Ramularia has thus far been assumed to 
be monophyletic, and thus the description of M. cerastiicola 
with its Septoria-like to Pseudocercosporella-like anamorph 

to represent another genus than Mycosphaerella/Ramularia, 

possible Ramularia synanamorph? Further collections would 

Mycosphaerella etlingerae Crous, sp. nov. 

Etymology
Etlingera elatior

Ascosporae imbricatae, hyalinae, granulatae, tenuitunicatae, rectae 
vel leniter curvatae, fusoides-ellipsoideae, mediane 1-septatae, 

×

Typus: USA: Hawaii: on dead leaves of Etlingera elatior
W. Gams

In vivo: Leaf spots Ascomata amphigenous, black, 

layers of medium brown textura angularis Asci aparaphysate, 

narrowly ellipsoid to subcylindrical, straight to slightly curved, 
× Ascospores bi- to tri-seriate, 

overlapping, hyaline, granular, thin-walled, straight to curved, 
fusoid-ellipsoidal with obtuse ends, widest in middle of apical 
cell, medianly 1-septate, slightly constricted at the septum, 
tapering towards both ends, but more prominently towards the 

×
from both ends, with germ tubes growing parallel to the long 

Culture characteristics:  
erumpent, surface irregular, folded, margin smooth, lobate, 

surface pale mouse grey with patches of olivaceous grey 
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surface smoke-grey with patches of pale olivaceous-grey and 

Notes Mycosphaerella species have previously been 
reported from Etlingera elatior Zingiberaceae
species have been reported on Zingiberaceae
M. alpiniae and M. alpiniicola on Alpinia in China, M. amomi 
on Amomum in China, M. hedychii on Hedychium M. 
zingiberi on Zingiber M. zingiberis on 
Zingiber
Other than for M. hedychii ×

More than one species of Mycosphaerella was observed on the 
leaves of Etlingera elatior collected in Hawaii, but ascospores 
of M. etlingerae could be distinguished from other taxa by 
being 
Mycosphaerella etlingerae
of M. thailandica and M. colombiensis
Mycosphaerella colombiensis, described from Eucalyptus leaf 
spots in Colombia, has ascospores that are obovoid, 

×
M. etlingerae. Mycosphaerella thailandica has ascospores 

×
thus being very similar to those of M. etlingerae. However, 
M. thailandica causes a disease of Acacia in Thailand, and 
has a Pseudocercospora state in vivo and in vitro et al. 

M. etlingerae.

Mycosphaerella holualoana Crous et al., Mycotaxon 
78

In vivo: Leaf spots Ascomata amphigenous, black, 
subepidermal, becoming erumpent, aggregated in clusters, 

textura 
angularis Asci aparaphysate, fasciculate, bitunicate with 

× 
Ascospores bi- to tri-seriate, overlapping, hyaline, 

prominently guttulate, thin-walled, straight, fusoid-ellipsoidal 

1-septate, constricted at the septum, tapering towards both 

×
ends, with several germ tubes that are irregular in width and 

Culture characteristics  
erumpent, surface folded with sparse aerial mycelium and 

surface grey-olivaceous to olivaceous grey, reverse iron-grey 

Fig. 6. Mycosphaerella etlingerae A. B, C. D. E–G.
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Specimen examined: USA: Hawaii: on dead leaves of Hedychium 
coronarium W. Gams

Notes: Mycosphaerella holualoana, which is part of the M. heimii-

was initially described from leaf spots of Leucospermum
et al

× 

germination patterns suggest that this is the same species, 
occurring on dead leaves of Hedychium coronarium
species of Mycosphaerella, M. hedychii, is also known from 

M holualoana by being associated with 
× 

×

Sphaerulina myriadea Michelia 1

Leaf spots epiphyllous, round to irregular shaped, grey to 
Ascomata pseudothecial, 

grouped, globose in longitudinal section, glabrous, without 

Ostiole
Ascomatal wall 

textura angularis

×
 

Asci

cylindrical to obclavate, rounded at apex, with or without a 
ca

× ×
Ascospores cylindrical, rounded at apex, slightly tapered at 

×
×

Culture characteristics  
erumpent, with sparse aerial mycelium and feathery margins, 

Specimens examined: UK: sine loc., on leaves of Quercus robur, 
J.E. Vize

Japan: Aomori
Quercus dentata K. Tanaka 

2243
Germany: Driesen, Lasch 
USA: California

leaves of Castanopsis sempervirens H.E. Parks
Quercus kelloggii, 

V. Miller Maryland: Marlboro, on leaves 
of Quercus alba, C.L. Shear Texas: 
Houston, on leaves of Quercus alba, H.W. Ravenel

Notes: The genus Sphaerulina, which is based on S. 
myriadea 
from Mycosphaerella
genera have traditionally been separated on the basis of 

Sphaerulina
are known that do not belong to Sphaerulina s. str., suggesting 

et al
further complicated as S. myriadea, which occurs on hosts in 
the Fagaceae
this, no epitype is designated here, pending further collections 
of authentic European material on Quercus

In our study, S. myriadea clusters in Mycosphaerellaceae, 
as sister to Septoria s.str.

Fig. 7. Mycosphaerella holualoana A, B. C. D, E.
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Fig. 8. Sphaerulina myriadea A. Quercus dentata B. C, D.
E. F. G, H. I. J–N. O.
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Fig. 9. Camarosporula persooniae A. B, C. D, E. F. G, H.

Sphaerulina Mycosphaerella
Mycosphaerellaceae have recently been shown to represent 

et al
Sphaerulina
Mycosphaerella is restricted to species with Ramularia 

et al
Sphaerulina
S. myriadea places it with members of Mycosphaerella, but 

Mycosphaerella 
brassicicola  

Teratosphaeriaceae

Camarosporula persooniae Sydowia 8: 

Basionym: Hendersonia persooniae Hedwigia 40

Synonym: Dichomera persooniae Hedwigia 
42

Teleomorph: Anthracostroma persooniae 
Sydowia 8
Basionym: Mycosphaerella persooniae Hedwigia 42: 

Synonyms: Sphaerella persooniae

Syll. Fung. 17
Pseudosphaerella persooniae Proc. Linn. 
Soc. New South Wales 79

Leaf spots amphigenous, irregular, dark brown to black, 

Ascostromata amphigenous, predominently epiphyllous, 
subcuticular, uni-to multi-locular, erumpent, solitary to 

walled, textura angularis

pseudoparaphysoids, 
branched, anastomosed, hyaline, indistinct, constricted at 

Asci
×

Ascospores 
fusoid-ellipsoid, hyaline, smooth, thick-walled, prominently 

×

Conidiomata acervular, amphigenous, subcuticular, 

diam, composed of dark brown, thick-walled, globose to 
angular cells, dehiscing irregularly at the apex, visible as small 

Conidiophores reduced 
Conidiogenous cells determinate, 
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integrated, cylindrical to doliiform, hyaline to pale brown, 

×

Conidia

verruculose, irregular or clavate to obclavate, with a broad 
×

Culture characteristics  
erumpent with folded surface, and smooth, lobate margins, 

Specimens examined: Australia: Western Australia: 
Persoonia elliptica Pritzel 104a Hendersonia 
persooniae New South Wales
understory, on leaves of Persoonia levis C. Liddell 

Persoonia 
P.W. Crous & B.A. Summerell

epitypus hic designatus of Hendersonia persooniae

Notes: The teleomorph genus Anthracostroma is based on a 
species initially described in Mycosphaerella as M. persooniae, 
which is in accordance to its Mycosphaerella

Teratosphaeriaceae this genus is distinct in that 
the ascomata are situated in a subcuticular stroma, and the 

The Camarosporula anamorph is reminiscent of Dichomera, 
which is again allied to Botryosphaeriales et al
Crous et al. Camarosporula is thus distinct within 
Teratosphaeriaceae

Phaeothecoidea melaleuca as closest 
sister species to Camarosporula persooniae.

Teratosphaeria agapanthi
comb. nov.

Basionym: Sphaerella agapanthi Grevillea 
9
Synonym: Mycosphaerella agapanthi

in  1

In vivo: Leaf spots amphigenous, ellipsoid, large, developing 
where plants are grown in wet, shady areas, pale to medium 
brown, with a red-brown border, coalescing, becoming visible 

Ascomata amphigenous, black, 
substomatal, erumpent, predominantly arranged in tight, 

×

Asci
subsessile, fusoid-ellipsoid, straight to slightly curved, 

×
Ascospores multi-seriate, hyaline, thick-walled, with angular 
cellular inclusions, fusoid-ellipsoid, medianly 1-septate, 
becoming constricted at the septum, widest in middle of 

×

Culture characteristics  
spreading, with sparse aerial mycelium and even, smooth, 

Specimens examined: South Africa: Western Cape Province: on 
upper surface of dead leaves of Agapanthus umbellatus Alliaceae
Kalchbrenner 1342

A. umbellatus
P.W. Crous epitypus hic designatus

Portugal: 
Braga, Ria do Souto, on dead leaf of A. umbellatus, P.W. 
Crous

Notes: Ascospores in the holotype specimen were similar 
×

Davidiella, but probably only observed immature asci, 
given that his observations referred to somewhat smaller 

×
to other African collections, which again match the ascospore 

occurrence on Agapanthus
Mycosphaerella agapanthi-

umbellati, described from the same host in India, may be a 
×

× T. 
agapanthi in Teratosphaeria T. 
considenianae T. miniata

T. stellenboschiana

DISCUSSION

The present study resolves the phylogenetic position of 

Camarosporula
Anthracostroma Teratosphaeriaceae, 
which is not totally surprising given the fact that its teleomorph 
was originally described as Mycosphaerella persooniae
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ascomata, and acervular conidiomata with muriformly 
septate, brown conidia, Camarosporula appears to represent 
a distinct genus within this family, which is also supported 

Sphaerulina, and potential taxonomic implications thereof 
et al.

as the genus predates Mycosphaerella
this study, however, have shown that while Mycosphaerella-

than once in the Mycosphaerellaceae et al.
Sphaerulina s.str S. myriadea, represents a 
lineage embedded in the Pseudocercospora Septoria
Although Sphaerulina may represent a genus in its own right, 

within the Mycosphaerellaceae
This study also introduces two species of Cladosporium 

that have teleomorphs, C silenes which is a member of 
the C. cladosporioides et al.

grevilleae

Furthermore, we managed to recollect a species associated 
with leaf spots of Agapanthus in South Africa, M. agapanthi, 

species of Davidiella
Teratosphaeria, 

which appears to be closely associated with its host, has 

Two species of Mycosphaerella known from leaf litter 
M. etlingerae 

on Etlingera elatior, and M. holualoana on Hedychium 
coronarium
as a leaf pathogen of Leucospermum et al. 

suggest that more stringent plant hygiene practices need 
to be followed in Protea
Hedychium

Although this study resolved several long standing 

Camarosporula Anthracostroma and Sphaerulina, it also 

Fig. 10. Teratosphaeria agapanthi A, B. Agapanthus C. D. Evenly 
E, G–J. F. K. L.
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species described here as M. cerastiicola, collected on 
Cerastium semidecandrum
teleomorph is rather odd in the sense that it can have less than 
eight ascospores, the anamorph is very peculiar in having a 
Septoria- or Pseudocercosporella
to sporodochia, and sympodial to phialidic proliferation, with 

oddity of this species lies in the fact that it clusters in the middle 
of the Ramularia clade, which has hitherto been accepted 

et al. Ramularia 
would eventually be reavealed as paraphyletic, or if this 
Septoria-like anamorph in fact represents a synanamorph 
of a Ramularia species, can only be resolved once more 
Mycosphaerella species with Ramularia-like anamorphs 

ACKNOWLEDGEMENTS 

acknowledged for making several valuable specimens available for 

REFERENCES 

Mycosphaerella
of Mycosphaerella CBS Biodiversity Series 5

Botryosphaeria species from Eucalyptus in Australia 
are pleoanamorphic, producing Dichomera synanamorphs in 

Mycological Research 109

 Zygophiala 
Schizothyriaceae, Capnodiales

Mycologia 100

Andersen B, Summerell BA, Shin H-D, Dugan FM, Schroers H-J, 

the Cladosporium cladosporioides Davidiellaceae, 
Capnodiales Studies in Mycology 67

Cladosporium-like hyphomycetes, 
including Davidiella Cladosporium 

Mycological Progress 2

Mycologia 91: 

Mycosphaerella and Sphaerella, Mycologia Memoir 18

gene phylogenies and phenotypic characters distinguish 
two species within the Colletogloeopsis zuluensis complex 
associated with Eucalyptus Studies in Mycology 
55

Mycosphaerella
associated with leaf spot diseases of Eucalyptus Mycologia 
Memoirs 21

Taxonomy and Pathology of Cylindrocladium 
(Calonectria) and allied genera.

Mycosphaerella Fungal Diversity 38

genus Mycosphaerella Studies in Mycology 
45

Mycosphaerella
Cercospora and Passalora CBS Biodiversity 

Series 1
Mycosphaerella is 

Studies in Mycology 58

Studies in Mycology 50

Australasian Plant Pathology 34

Mycosphaerella
their anamorphs occurring on Eucalyptus. Studies in Mycology 
50

among Mycosphaerella Acacia 
Studies in Mycology 50: 

value of ascospore septation in separating Mycosphaerella from 
Sphaerulina in the Dothideales: a Saccardoan myth? Sydowia 
55

of anamorph genera in Mycosphaerella
Mycologia 93

Capnodiales Studies in Mycology 64

Botryosphaeriaceae
Studies in Mycology 55

Unravelling Mycosphaerella: do you believe in genera? 
Persoonia 23

Fungal Biodiversity CBS Laboratory Manual Series

Mycosphaerella



 I M A  F U N G U S

A
R

TI
C

LE

64

Crous et al.

their anamorphs occurring on Eucalyptus Studies in Mycology 
55

Mycosphaerella nubilosa a 
synonym of M. molleriana Mycological Research 95

Fungi on plants 
and plant products in the United States

Systematic Biology 42

Basidiomycetes Mycoses 41: 

banana: concordant evidence from nuclear and mitochondrial 
Proceedings of the National Academy of 

Sciences, USA 95

Computer Applications in the 
Biosciences 12

of some cercosporoid fungi from Citrus Sydowia 55
Sequence Alignment Editor

A Mycological Colour Chart

Dothideomycetes 
Mycologia 98

Cladosporium herbarum Davidiellaceae, Capnodiales
with standardisation of methods for Cladosporium taxonomy and 

Studies in Mycology 58

riparian weed Hedychium coronarium 
Fungal Diversity 28

Bernice P. Bishop Museum 
Bulletin 19

PAUP*: phylogenetic analysis using parsimony 
(*and their methods). 

pathogens of Proteaceae Mycotaxon 78

Mycosphaerella punctiformis revisited: morphology, 

Mycosphaerella Dothideales, Ascomycota Mycological 
Research 108

Cryptococcus Journal of Bacteriology 172

In PCR 
Protocols: a guide to methods and applications




