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pycnidial wall of several layers of textura angularis, up to 25 μm 
thick; inner wall of hyaline textura angularis. Ostiole central, up 
to 20 μm diam. Conidiophores subcylindrical to ampulliform, 
reduced to conidiogenous cells, or with 1 supporting cell, that 
can be branched at the base, 10–20 × 3–5 μm. Conidiogenous 
cells terminal, subcylindrical, hyaline, smooth, coated in a mucoid 
layer, 8–15 × 3–4 μm; proliferating several times percurrently near 
apex. Conidia (9–)10–12(–13) × (6–)7(–8) μm, solitary, hyaline, 
aseptate, thin and smooth walled, granular, with a single large 
central guttule, ellipsoid to obovoid, tapering towards a narrow 
truncate base, 3–4 μm diam, enclosed in a thin persistent mucoid 
sheath, 0.5–1 μm thick, and bearing a hyaline, apical mucoid 
appendage, 7–25 × (1.5–)2 μm, flexible, unbranched, tapering 
towards an acutely rounded tip.

Culture characteristics: Colonies flat, spreading with sparse aerial 
mycelium and feathery, lobate margins, reaching 15 mm diam after 
2 wk at 25 ºC. On OA surface iron-grey. On PDA surface and reverse 
iron-grey. On MEA surface pale olivaceous-grey to olivaceous-grey, 
reverse olivaceous-grey.

Specimen examined: USA, on living leaf of Vaccinium macrocarpum, Mariusz 
Tadych, (holotype CBS H-21399, ex-type culture CPC 18590 = CBS 136062).

Notes: A recent study published by Zhang et al. (2013) revealed 
P. vaccinii (ex-epitype ATCC 46255) to be distinct from Guignardia 
vaccinii (ex-holotype CBS 126.22), and also revealed that several 
undescribed Phyllosticta spp. are associated with Vaccinium, one 
of which is described here as P. vacciniicola. The correct name for 

Fig. 23. Phyllosticta vacciniicola (CPC 18590). A. Colony sporulating on OA. B–D. Conidiogenous cells giving rise to conidia. E, F. Conidia. Scale bars = 10 μm.

Fig. 22. Phyllosticta spinarum (CBS 292.90). A, B. Colony sporulating on SNA. C, D. Conidiogenous cells giving rise to conidia. E, F. Conidia. Scale bars = 10 μm.
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G. vaccinii should thus be that of its asexual morph P. elongata, in 
accordance with Weidemann et al. (1982).

Phyllosticta sp.

Specimen examined: Spain, on living leaf of Eucalyptus globulus, 4 Jan. 2004, M.J. 
Wingfield, culture CPC 11336.

Notes: Two species of Phyllosticta are known from Eucalyptus. Van 
der Aa & Vanev (2002) treated P. eucalyptorum (on E. grandis from 
Brazil, conidia (7.5–)11–20 × (5–6(–6.5) μm; Crous et al. 1993) as 
synonymous with P. eucalyptina (on E. globulus, Tunisia, conidia 
18–20 × 5–6 μm). No cultures of P. eucalyptina are available, and 
P. eucalyptorum was considered a synonym of P. capitalensis (Fig. 
1). Although the present collection appears to represent a novel 
species, it is not treated further as the cultures proved to be sterile.

Phyllosticta sp. 

Specimens examined: Brazil, São Paulo, Pompeia, on living leaf of Mangifera 
indica, 14 May 2007, C. Glienke & D. Stringari CPC 17454; ibid., CPC 17455. 

Notes: Although phylogenetically distinct (Fig. 2), both cultures of 
this species proved to be sterile, and thus are not treated further.

Discussion

The resurrection of the Phyllostictaceae, and its separation from 
the Botryosphaeriaceae is justified based on morphology and DNA 
phylogeny (Crous et al. 2006, Liu et al. 2012, Slippers et al. 2013, 
this volume). Phyllosticta is a well-established genus, distinct from 
genera in the Phoma complex (Aveskamp et al. 2010, de Gruyter 
et al. 2009, 2012, 2013), while the Botryosphaeria complex has 
also been shown to represent numerous genera (Crous et al. 2006, 
Phillips et al. 2008, Liu et al. 2012), and even families (Slippers et 
al. 2013, this volume). 

Traditionally species of Phyllosticta have been chiefly identified 
by their host association. Several recent papers have shown that 
many traditional morphological species represent complexes of 
species, e.g. P. citricarpa on citrus, P. musarum on banana (Glienke 
et al. 2011, Wang et al. 2012), and P. elongata on Vaccinium (Zhang 
et al. 2013). 

Freckle disease of banana was usually referred to in literature 
under its sexual name, Guignardia musae, or that of its purported 
asexual morph, Phyllosticta musarum. By employing multigene 
DNA analysis combined with a morphological comparison, 
Wong et al. (2012) demonstrated that these two names were not 
conspecific, and that the the common species occurring on banana 
cultivar Cavendish was in fact a novel taxon, which they described 
as P. cavendishii. The commonly occurring species in Southeast 
Asia and Oceania on non-Cavendish bananas was in fact another 
taxon, P. maculata. A third species on bananas, P. musarum 
was confirmed from India and Thailand. The most recent studies 
focusing on the taxonomy of Phyllosticta species associated with 
citrus black spot is that of Glienke et al. (2011) and Wang et al. 
(2012). Surprisingly, several species of Phyllosticta were shown to 
cause these symptoms on Citrus, although there was a difference 
in their host range and preference. The citrus black spot pathogen 
which is presently subjected to phytosanitary legislation in the 

EU and United States, P. citricarpa, was isolated from lemons, 
mandarins and oranges in China, although Wang et al. (2012) 
did define two subclades, one from mandarins, and another from 
oranges and lemons. Phyllosticta citriasiana was newly described 
on Citrus maxima in Asia by Wulandari et al. (2009), while Glienke 
et al. (2011) described P. citribraziliensis on Citrus limon from 
Brazil. Wang et al. (2012) also described P. citrichinaensis on C. 
maxima and C. reticulata from China. The present study adds 
yet a fifth species to this complex, namely P. citrimaxima, which 
is associated with tan spots on the fruit rind of Citrus maxima in 
Thailand. When considering that P. capitalensis can still co-occur 
as an endophyte in fruit or leaf lesions caused by these five species 
(Wikee et al. 2013), it is clear that these taxa are best distinguished 
by DNA sequence data. This has important biosecurity implications 
for the Citrus industries in many countries.

Guignardia philoprina (asexual morph P. concentrica) has been 
known as the taxon occurring on hosts such as Rhododendron, 
Hedera, Ilex, Magnolia, and Taxus (von Arx & Müller 1954). Not 
surprisingly, this turned out to represent a species complex, with 
numerous names available for consideration under the sexual 
and asexual morph. Although some of these names have been 
resurrected and applied in the present study, e.g. P. concentrica 
on Hedera helix, P. foliorum on Taxus, and P. philoprina on Ilex, 
many taxa still need to be recollected to resolve their phylogeny 
and correct taxonomy.

One aim of the present paper was to employ multigene DNA 
sequence analysis to discriminate among all species of Phyllosticta 
that were available to us from the CBS culture collection, 
supplemented by our own working collections, which resulted in 
a total of 160 strains. In addition to dealing with old synonymies 
that represented names that had to be resurrected, a further 
challenge has been to also merge Phyllosticta and Guignardia 
epithets, to obtain the best possible unit nomenclature for these 
species (Wingfield et al. 2012). In the present study we described 
12 novel species, and designated a further eight epitype or neotype 
specimens. From the results obtained here, it is clear that in the 
case of epitypification, epitypes need to be designated based on 
the same host, recollected in the same geographic region (see 
Cannon et al. 2012). This is extremely difficult, as American names 
are commonly used for European of Asian taxa, and also vice versa 
(see the same situation in Cercospora and Pseudocercospora; 
Crous et al. 2013, Groenewald et al. 2013). In these cases the 
application of names to collections from other countries that appear 
morphologically similar, can at best be regarded as tentative, 
pending further collections.

Results obtained here clearly show that a multi-gene approach 
works well for distinguishing these taxa. In this study the intron 
dominated genes (ITS, ACT, TEF), and highly conserved gene 
coding regions (LSU, GPDH) were used. The result from the five 
gene analysis compared with the two gene analysis were similar 
(Figs 1, 2), indicating that the phylogeny of Phyllosticta derived 
from the ITS and ACT gene loci is sufficiently robust to distinguish 
most taxa, except those closely related to P. capitalensis. The 
biggest challenge ahead is to recollect specimens representative 
of the more than 3 000 names that exist in this complex.
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