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Abstract

The genus Phillipsia (Sarcoscyphaceae) is characterized by large, bright-coloured, sub-stipitate apothecia, sub-operculate 
asci and asymmetrical ascospores with longitudinal striations. Morphological and phylogenetic studies were carried out on 
new collections of Phillipsia from China and Thailand. Phillipsia subpurpurea are recorded from China and Phillipsia gela-
tinosa from Thailand is introduced as a new species to science. Our new collections are confirmed to be divergent from other 
species of Phillipsia based on morphological examination and molecular phylogenetic analyses of ITS and LSU sequence 
data. Descriptions and figures are provided for the taxa which are also compared with allied taxa.
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Introduction

The genus Phillipsia belongs to the family Sarcoscyphaceae (Pezizomycetes). Species in this genus produce light- or 
bright-colored apothecia with prosenchymatous excipula and thick-walled, suboperculate asci. They are saprobic in 
soil and dead plant materials (Denison 1969, Hansen et al. 1999). 
 A recent comprehensive study of this genus is by Hansen et al. (1999). The present study provides morphological 
descriptions of two Phillipsia species from China and Thailand, viz. Phillipsia subpurpurea and Phillipsia gelatinosa 
sp. nov. and a table of morphological comparisons of Phillipsia species recorded within the genus. Phylogenetic 
analyses inferred from ITS sequence data support the molecular lineages for taxa of Phillipsia, corresponding to 
morphological features. 

Materials & Methods

Sample collection specimen examination and deposition
Three specimens of Phillipsia were collected from Yunnan Province, southern China and southern Thailand in 2014 to 
2015. Macroscopic and microscopic characters of the specimens were recorded. A Motic SMZ-168 stereo microscope 
was used to observe structures of the apothecia. Thin hand sections of apothecia were made with a razor blade and 
mounted in water. A Nikon ECLIPSE 80i compound microscope was used to observe the microscopic characters. 
Photomicrography was carried out with a Canon 450D digital camera fitted to the microscope. Measurements of 
paraphyses, asci and ascospores were made from materials mounted in water and the mean values were used in the 
descriptions. Measurements were made with the Taro soft (R) Image Frame Work v. 0.9.7 program and images used for 
figures were processed with Adobe Photoshop CS6 software (Adobe Systems Inc.). The type specimens are deposited 
in the Mae Fah Luang University Herbarium (MFLU), Chiang Rai, Thailand and in the Herbarium of Cryptogams 
of Kunming Institute of Botany, Chinese Academy of Sciences (KUN-HKAS). Facesoffungi and Index Fungorum 
numbers were registered as described in Jayasiri et al. (2015) and Index Fungorum (2017).
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DNA extraction, PCR and sequencing
Genomic DNA was extracted directly from the apothecia using a Plant DNA Rapid Extraction Kit (Bio Teke corperation, 
Beijing, China). Polymerase chain reactions (PCR) for this study were carried out for the internal transcribed spacer 
(ITS), using ITS4 and ITS5 (White et al. 1990) and LROR and LR5 primers (Vilgalys & Hester 1990) for the nuclear 
ribosomal large subunit (LSU). The PCR mixtures (25 μL) contained ddH2O (11 μL), PCR Master Mix (QinKe Co., 
China) (11 μL; 2×), DNA template (1 μL), each primer (1 μL; 10 μM). PCR amplification conditions for both gene 
regions were consisted an initial denaturation step of 5 min at 94 °C, 35 cycles consisted of denaturation at 94 °C for 
1 minute, annealing at 53 °C for 50 seconds and elongation at 72 °C for 3 minute and final extension step of 7 minutes 
at 72 °C. The PCR products were viewed on 1 % agarose electrophoresis gels, stained with ethidium bromide. PCR 
products were sent to a commercial sequencing provider, Qinke in Kunming, China.

Sequence alignment and phylogenetic analysis
Newly generated sequences in this study were subjected to a standard BLAST search of GenBank for rough 
identification. 
 For the single gene analysis, 31 sequences belonging to ITS gene region from representative Phillipsia species 
and the out-group taxon Nanoscypha tetraspora (Seaver) Denison, were downloaded from GenBank (Table 1).
 For 2 gene analysis, 20 sequences belonging to ITS and LSU gene regions from representative Phillipsia species 
and the out-group taxon Nanoscypha tetraspora (Seaver) Denison, were downloaded from GenBank (Table 2). 

TABLE 1. Taxa used in the single gene phylogenetic analyses and ITS GenBank accession numbers (Newly generated 
sequences are in bold).
Species name Strain number ITS
Nanoscypha tetraspora DHP PR-61 AF117352
Phillipsia carnicolor DHP-7126 AF117353
Phillipsia chinensis AY254710
Phillipsia crispata AAU-44895a AF117355
Phillipsia crispata AAU-44801 AF117354
Phillipsia domingensis PR-1582 AF117356
Phillipsia domingensis PR-1579 AF117357
Phillipsia domingensis M 1270 AF117358
Phillipsia domingensis AAU-44913 AF117359
Phillipsia domingensis AAU-44800 AF117360
Phillipsia domingensis CO-2032 AF117361
Phillipsia domingensis CO-1975 AF117362
Phillipsia domingensis CO-1864 AF117363
Phillipsia domingensis CO-10 AF117364
Phillipsia domingensis CO-2168 AF117380
Phillipsia domingensis PR-1583 AF117365
Phillipsia domingensis Meijer-1915 AF117366
Phillipsia domingensis AAU-43662 AF117367
Phillipsia domingensis AAU-44714 AF117368
Phillipsia domingensis DR-161 AF117369
Phillipsia domingensis DR-321 AF117370
Phillipsia domingensis Meijer-2605 AF117371
Phillipsia domingensis DHP PR-40 AF117372
Phillipsia domingensis DHP-7169 AF117373
Phillipsia domingensis DHP-7197 AF117381
Phillipsia gelatinosa MFLU 16-2956 KY498593
Phillipsia gelatinosa MFLU 15-2360 KY498595
Phillipsia lutea NY-4113 AF117374
Phillipsia olivacea M 1360 AF117375
Phillipsia olivacea Halling-5456 AF117376
Phillipsia olivacea AAU-44895b AF117377
Phillipsia olivacea AAU-43162 AF117378
Phillipsia olivacea AAU-43774 AF117379
Phillipsia subpurpurea MFLU 16-0612 KY498596
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TABLE 2. Taxa used in the 2 gene phylogenetic analyses and ITS and LSU GenBank accession numbers (Newly generated 
sequences are in bold).
Species name Strain number ITS LSU
Nanoscypha tetraspora DHP PR-61 AF117352 DQ220374
Phillipsia carnicolor DHP-7126 AF117353 JQ260811
Phillipsia carnicolor isolate 113 – JQ260812
Phillipsia chinensis HMAS 76094 AY254710 –
Phillipsia crispata AAU-44895a AF117355 AY945845
Phillipsia crispata AAU-44801 AF117354 –
Phillipsia domingensis DHP-7197 AF117381 –
Phillipsia domingensis CO-2168 AF117380 –
Phillipsia domingensis PR-1583 AF117365 AY945844
Phillipsia domingensis DHP 7169 AF117373 JQ260817
Phillipsia gelatinosa MFLU 16-2956 KY498593 KY498598
Phillipsia gelatinosa MFLU 15-2360 KY498595 KY498589
Phillipsia lutea NY-4113 AF117374 JQ260816
Phillipsia olivacea AAU-43774 AF117379 –
Phillipsia olivacea AAU-43162 AF117378 JQ260815
Phillipsia subpurpurea MFLU 16-0612 KY498596 KY498591

FIGURE 1. Phylogram generated from maximum likelihood analysis of sequences of Phillipsia based on ITS sequence data. MLBP and 
MPBP ≥60% are given at the nodes. Strain/culture numbers are given after the taxon names. The newly generated sequences are in bold. 
The tree was rooted with Nanoscypha tetraspora.

 For both analyses, the newly generated sequences are deposited in GenBank (Table 1,2). The consensus sequences 
for each gene were aligned using MAFFT v. 6.864b (http://mafft.cbrc.jp/alignment/server/index.html). The alignments 
were improved manually where necessary using Bioedit (Hall 1999). The models of evolution were estimated by 
using MrModeltest 2.2 (Nylander 2004). Maximum likelihood (ML) phylogenetic analyses were performed in the 
CIPRES web portal (Miller et al. 2009) using RAxML-HPC2 Workflow on XSEDE (8.2.9) tool (Stamatakis 2006). The 
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bootstrap analysis for each ML tree was performed with 1000 thorough bootstrap replicates with the same parameter 
settings using the GTR+ G substitution model selected by MrModel Test. The resultant trees were viewed with FigTree 
v.1.4.0 (http://tree.bio.ed.ac.uk/software/figtree/). Maximum parsimony analyses (MP) was performed with PAUP 
(Phylogenetic Analysis Using Parsimony) v. 4.0b10 (Swofford 2003). Ambiguously aligned regions were excluded 
from the analyses, gaps were treated as missing data. Trees were inferred using the heuristic search option with TBR 
branch swapping and 1000 random sequence additions. Branches of zero length were collapsed and all equally most 
parsimonious trees were saved. Descriptive tree statistics such as tree length [TL], consistency index [CI], retention 
index [RI], rescaled consistency index [RC], and homoplasy index [HI], were calculated. The resultant trees were 
viewed with FigTree v.1.4.0 (http://tree.bio.ed.ac.uk/software/figtree/). Maximum likelihood bootstrap values (MLBP) 
equal or greater than 60% are given as the first set of numbers above the nodes and maximum-parsimony bootstrap 
values (MPBP) equal or greater than 60% are given as the second set of numbers above the nodes (Fig. 1,2).

FIGURE 2. Phylogram generated from maximum likelihood analysis of sequences of Phillipsia based on ITS and LSU sequence data. 
MLBP and MPBP ≥60% are given at the nodes. Strain/culture numbers are given after the taxon names. The newly generated sequences 
are in bold. The tree was rooted with Nanoscypha tetraspora.

Results

Phylogenetic analyses
A phylogenetic tree for Phillipsia species was generated using ITS sequence data (Fig. 1). The ITS dataset of 
representative species of Phillipsia comprised 656 characters (including alignment gaps) for 33 ingroup and 1 outgroup 
taxa. Of the 656 characters, 380 were constant, 102 were variable and parsimony uninformative. Maximum parsimony 
analysis of the remaining 174 parsimony-informative characters resulted in 466 most parsimonious trees (TL = 466; CI 
= 0.826, RI = 0.869, RC = 0.718, HI = 0.174). The trees from both MP and ML analyses showed same topologies. Two 
main clades, Phillipsia domingensis–chinensis clade and the Phillipsia carnicolor–olivacea clade were identified. Our 
collections grouped within Phillipsia domingensis–chinensis clade. As the single gene tree showed several taxonomic 
disagreements, a combined ITS and LSU dataset comprising 16 strains of Phillipsia species with Nanoscypha tetraspora 
(DHP PR-61) as outgroup was generated to determine the exact species-placement of our strain (Fig. 2). The combined 
ITS and LSU dataset of Phillipsia comprised 1501 characters (ITS: 1–641, LSU: 642–1501 - including alignment gaps) 
for 15 ingroup and 1 outgroup taxa. Of the 1501 characters, 1121 were constant, 157 were variable and parsimony 
uninformative. Maximum parsimony analysis of the remaining 223 parsimony-informative characters resulted in 558 
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most parsimonious trees (TL = 558; CI = 0.846, RI = 0.822, RC = 0.695, HI = 0.154). The trees from both MP and ML 
analyses showed same topologies. The resulting tree supported our new isolates in a distinct sister clade to Phillipsia 
subpurpurea with strong bootstrap support (ML bootstrap support 100%, MP bootstrap support 99%).

Taxonomy

Phillipsia gelatinosa Ekanayaka, Q. Zhao & K.D. Hyde, sp. nov. Fig. 3
Index Fungorum number: IF552760 Facesoffungi number: FoF 02879

Etymology:—The species epithet ‘gelatinosa’ refers to the ascospores enclosed with gelatinous sheath.
 Holotype:—Thailand, Chiang Mai Province, Mushroom Research Center, on rotten wood, December 12, 2015, S. 
C. Karunarathna HD044 (MFLU15-2360)
 Diagnosis:—Apothecia disc-shaped, sub-stipitate, hymenium surface purple red. Asci suboperculate, non-
amyloid, 8-spored. Ascospores ellipsoid, hyaline, with a gelatinous sheath.
 Description:—Saprobic on dead stems. Sexual morph: Apothecia 1–8 cm diam., 2–10 mm high when fresh, 
scattered, sessile or sub-stipitate, disc-shaped, purple-red with yellow patches when fresh, reddish brown when dry, 
receptacle convex, lower side white to creamy when fresh, leathery. Ectal excipulum 40–120 μm composed of loosely 
arranged cells of textura intricata. Medullary excipulum 0.1–2 mm composed of thin-walled, tightly arranged cells 
of textura intricata. Subhymenium composed of gelatinized cells of textura intricate 4–5 μm thick. Paraphyses 2.5–5 
μm (x  = 3.4 μm, n = 20) wide, filiform, septate, sometimes with orange granules. Asci 340–570 × 20–27 μm (x  = 
487.5 × 22.9 μm, n = 20), long stipitate, cylindrical, suboperculate, 8-spored. Ascospores 27–36 × 14–17 μm ( x  = 
32.5 × 15.9 μm, n = 35), uniseriate, ellipsoidal, with rounded or slightly apiculate apices, guttulate, hyaline, immature 
ascospores are smooth and with a thick gelatinous sheath, mature ascospores contains 4–6 longitudinal surface ridges 
and sometimes with thin gelatinous sheath.  Asexual morph: Unknown.
Material examined:—Thailand, Chiang Mai Province, Mushroom Research Center, on rotten wood, December 12, 
2015, S. C. Karunarathna HD044 (MFLU15-2360). Thailand, Chiang Mai Province, Mushroom Research Center, on 
rotten wood, June 12, 2016, A. H. Ekanayaka HD057 (MFLU 16-2956, Holotype), Thailand, Chiang Mai Province, on 
rotten wood, June 18, 2016, H. Maoqiang LE2016112 (MFLU 16-2992).
 Notes:—Phillipsia gelatinosa is characterized by large purple-red apothecia with yellow patches and ascospores 
with a gelatinous sheath and longitudinal surface ridges. Phillipsia gelatinosa is similar to P. domingensis in having 
purplish apothecia but differ by pigmentation of paraphyses, larger-sized asci and ascospores, presence of gelatinous 
sheath in immature and sometimes in mature ascospores (Hansen et al. 1999) (Table 3).

TABLE 3. Morphological comparison of Phillipsia species (Saccardo and Saccardo (1906); Berkeley and Broome (1883); 
Paden 1977; Moravec (1997); Hansen et al. 1999; Denison 1969; Le Gal 1953; Seaver 1928; Angelini and Medardi 2012; 
Zhuang 2003; Wang 2012).
Species Apothecia Excipulum Hymenium Paraphyses Asci Ascospores
Phillipsia 
carnicolor

1–4 mm diam., gregarious, 
discoid, with a short stalk, 
disc orange-yellow when 
fresh, receptacle creamy 
white, leathery

Ectal excipulum: 
textura porrecta, 
medullary 
excipulum: textura 
intricata

Orange 
brown

3–5 μm wide at tips, 
filiform, filled with 
yellowish content 

200–300 × 12–
20 μm, 8-spored, 
suboperculate, 
cylindrical

18–23 × 10–14 μm, 
ellipsoid, hyaline, 
inequilateral, 
containing 1or 2 
guttules, with 6–8 
irregular striations

Phillipsia 
chardoniana

Up to 50 mm diam., 
subsessile, disc brick-red, 
bright red, receptacle paler

    26 × 12 μm, 
longitudinal bands 
present

Phillipsia 
chinensis

10–25 mm diam., discoid, 
with a short stalk, disc 
orange-red with mosaic 
patches, purplish brown 
when dry; receptacle creamy 
white, corky 

Ectal excipulum: 
textura porrecta, 
medullary 
excipulum: textura 
intricata

Orange 
brown

3–5 μm wide at tips, 
filiform, filled with 
reddish content

14–16 μm 
wide, 8-spored, 
suboperculate, 
cylindrical

23–30 × 11–14 
μm, ellipsoid, 
inequilateral, 
hyaline, slightly 
pointed at ends, 
containing 1or 2 
guttules, surface with 
7–12 straight lines

...continued on the next page
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TABLE 3. (Continued)
Species Apothecia Excipulum Hymenium Paraphyses Asci Ascospores
Phillipsia 
costaricensis

5–20 mm diam, bowl-
shaped to saucer-shaped 
or subdiscoid, sessile to 
subsessile, leathery when 
fresh, becoming brittle-corky 
when dry, minute, hyaline 
hairs on receptacle

Ectal excipulum: 
textura 
epidermoidea, 
medullary 
excipulum:  textura 
intricata

Tan 3–5 μm wide at 
tips, cylindrical 
to subclavate, 
barely enlarged to, 
sparingly septate, 
straight, infrequently 
branched or 
anastomosing

270–350 × 12–17 
μm, cylindrical 
with irregularly 
tapered, crooked 
bases, thick-
walled, 8-spored

18–24 × 11–15 μm,  
pointed ellipsoidal, 
symmertical, with 
7–9 distinct striations 
visible on a side

Phillipsia 
crenulata

Up to 12 mm diam., orange 
apothecia with crenate 
margins

 Orange  short asci 18–24 × 11–15 
μm, asymmetrical, 
biguttulate, bear a 
much finer, denser, 
incomplete and more 
irregular ascospore 
striation

Phillipsia 
crenulopsis

3–12 mm diam, discoid, 
substipitate to subsessile, 
centrally or eccentrically 
attached, disc orange red to 
orange-coloured when fresh, 
receptacle surface somewhat 
paler than disc

Ectal excipulum: 
textura 
epidermoidea, 
medullary 
excipulum: texture 
intricata

 2–3 μm wide, 
filiform

160–220 × 
11.5–14 μm, 
subcylindrical, 
8-spored, J—in 
Melzer’s reagent, 

16–20 × 8.7–12.51 
μm, ellipsoid, 
asymmetrical, 
hyaline, unicellular, 
biguttulate, 
uniseriate, with 
5–7 longitudinal 
striations 

Phillipsia 
crispata

Up to 35 mm diam. saucer-
shaped to cup-shaped, sessile 
to stalked, disc smooth, 
more or less deep brown 
with some reddish-purple 
shades. receptacle rough or 
granulose, with some weak 
furrows, whitish or pale 
brownish- white, margin 
smooth

Ectal excipulum: 
textura globulosa-
prismatica, 
medullar 
excipulum: textura 
intricata

Reddish 
brown

2–2.5 μm wide, 
thread-shaped, 
cylindrical, simple, 
septate

380–425 × 14–16 
μm, cylindrical, 
thick-walled, 
with rounded 
or flattened 
and slightly 
swollen apex, 
non-amyloid, 
sub-operculate, 
8-spored

26–32 × 12–15 μm, 
irregularly kidney-
shaped, asymmetric, 
some sub-fusiform, 
few regular in 
shape, generally 
with rounded ends, 
with more or less 
parallel longitudinal 
striations hyaline, 
biguttulate, 
uniseriate 

Phillipsia 
domingensis

10–95 mm diam., sessile or 
sub-stipitate, disc-shaped, 
purple-red, receptacle 
creamy white, subglabrous 
to finely tomentose, 
becoming wrinkled

Ectal excipulum: 
textura 
epidermoidea, 
Medullary 
excipulum: textura 
intricata

Violet-
purplish 
brown to 
pink

3–5 μm wide at tips, 
numerous, filiform, 
septate

300–480 × 
14–18 μm, 
long-stipitate, 
cylindrical, 
suboperculate, 8 
or 4-spored

20–32 × 10–15 μm, 
uniseriate, elliptical, 
apiculate, guttulate, 
hyaline, with 6–8 
longitudinal surface 
ridges

Phillipsia 
gelatinosa

10–80 mm diam. when 
fresh, sessile or sub-stipitate, 
disc-shaped, purple-red 
with yellow patches when 
fresh, reddish brown when 
dry, receptacle white 
to creamy when fresh, 
leathery, margins and disc 
concolorous to receptacle

Ectal excipulum: 
textura intricate, 
Medullary 
excipulum: textura 
intricata

Hyaline 2.5–5 μm wide, 
numerous, filiform, 
septate, sometimes 
with orange pigment 
granules

340–570 × 
20–27 μm, 
long stipitate, 
cylindrical, 
suboperculate, 
8-spored

27–36 × 14–17 μm, 
uniseriate, elliptic, 
with rounded apices, 
guttulate, hyaline, 
with a gelatinous 
sheath, with 4–6 
longitudinal surface 
ridges

Phillipsia 
gigantea

Up to 60 mm diam., funnel-
shaped, disc bright purple 
or red-purple, receptacle 
whitish or rosy

   4spored 25–27 × 12–14 μm, 
longitudinal bands 
light and dark

Phillipsia 
guatemalensis

up to 30 mm broad, discoid, 
sub-stipitate, firm-fleshed, 
becoming corky when dry

Ectal excipulum: 
textura 
epidermoidea, 
medullary 
excipulum: textura 
intricata 

Rosaceous 
tan

2–2.5 μm wide, 
narrow, cylindrical, 
anastomosing, the 
tips rounded or 
irregular

330–400 × 
14–17 μm, 
suboperculate, 
eight-spored, 
gradually 
tapering basally 

21–25 × 12–13 
μm, unequal-sided 
ellipsoid, biguttulate, 
with acute poles, 
bearing longitudinal 
striae, with four 
usually visible on a 
side, occasionally 
becoming uniseptate

Phillipsia 
hartmannii

1–11 mm diam, discoid to 
saucer-shaped, sessile to 
substipitate, small, tough-
fleshy to subcartilaginous, 
becoming  corky to leathery 
when dry

Ectal excipulum: 
textura 
epidermoidea to 
textura prismatica, 
medullary 
excipulum: textura 
intricata

Pink 2–3 μm wide at tips, 
slender

180–210 × 
10–15 μm, 
cylindrical with 
tapered bases, 
often with a 
bulbous swelling 
just at the base, 
8-spored 

15–19 × 8–11 
μm, ellipsoidal to 
bean-shaped or 
slightly unequal 
sided, with one or 
two large oil drops, 
smooth or with very 
faint longitudinal 
striations on a side

...continued on the next page
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TABLE 3. (Continued)
Species Apothecia Excipulum Hymenium Paraphyses Asci Ascospores
Phillipsia 
kermesina

Up to 16 mm diam., disc-
shaped or spoon-shaped, 
sessile or subsessile, disc 
pale red-purple, receptacle 
paler

    25–35 × 11–15 μm 
smooth

Phillipsia lutea 10–30 mm diam., discoid 
to slightly concave or 
convex, medium-sized, 
sessile, sometimes broadly 
attached over most of the 
lower surface, tough-fleshy 
to rubbery, becoming corky 
when dry

Ectal excipulum: 
textura 
epidermoidea, 
medullary 
excipulum: textura 
intricata

Bright 
yellow

filiform, barely 
enlarged at their 
apices, septate 
and branched, 
occasionally 
anastomosing, filled 
with yellowish 
granules

380–420 × 
13–16 μm, 4-
spored, less often 
2- to 6-spored, 
cylindrical, 
with gradually 
tapering bases, 

30–42 × 12–15 
μm, unequal-sided 
ellipsoidal with 
acute poles with 
1 or 2 oil drops, 
with conspicuous 
longitudinal 
striations

Phillipsia 
olivacea

up to 40 mm diam., 
pulvinate-turbinate apothecia 
with more or less dark 
yellow-green olive hymenial 
surface, sometimes with grey 
shades, whitish outer surface

Ectal excipulum: 
two layers, outer 
layer textura 
prismatica, inner 
layer textura 
intricata, medullary 
excipulum: textura 
intricata

Pale yellow 
to olive 
brown

2–3.2 μm 
wide at tips, 
septate, filiform, 
anastomosing, equal 
in length to the asci, 
containing yellowish 
or olive, refractive 
granules

400–480 × 
14–16 μm, 4-, 
6-, or 8-spored, 
cylindrical with 
long tapering 
bases, J-

24–32 × 10–14 μm, 
uniseriate, ellipsoid, 
slightly to distinctly 
inequilateral, with 
rounded ends, 
hyaline, biguttules, 
at maturity thick 
walled, smooth or 
slightly wrinkled 

Phillipsia 
polyporoides

brownish with a purple tinge 
(when dried)

    21–30 × 10.5–14 μm

Phillipsia 
ranomafanensis

12–30 mm diam., sessile 
to substipitate, shallowly 
cupulate to discoid, fleshy 
but comparatively firm, 
margin even or often 
undulate or lobed, receptacle 
whitish when fresh cream 
when dry, almost smooth, 
only minutely white 
tomentose

Ectal excipulum: 
textura intricata, 
medullary 
excipulum: textura 
intricata

Purely 
white

1.3–4.5 μm at 
the tips, straight, 
filiform, not or 
slightly enlarged 
at tips,  septate, 
hyaline, with a 
cyanophilic content

185–250 × 
12–15 μm, 
suboperculate, 
cylindrical, 
constricted 
towards the 
simple base, 
thick walled, 
eight-spored, 
non-amyloid

15–21 × 7.5–10.7 
μm, ellipsoid or 
elongate-ellipsoid 
containing two large 
oil guttules, with a 
perispore and 7–10 
longitudinal ridges

Phillipsia 
rugospora

32–53 mm diam., sessile, 
discoid to shallow cupulate, 
margin even, consistency 
rubbery when fresh, 
becoming corky when dry

Ectal excipulum: 
textura 
epidermoidea, 
medullary 
excipulum: textura 
intricata 

Yellow 3.5–4.8 μm wide 
at tips

320–430 × 
14–15.5 μm, 
suboperculate, 
eight-spored, 
gradually 
tapering basally

24.0–28.4 × 1 
1.2–13.6 μm, 
unequalsided 
elliptical to 
sublunate, with 
rounded poles, 
containing two large 
oil drops, smooth 
or very slightly 
wrinkled

Phillipsia 
subpurpurea

10–30 mm diam., sessile or 
sub-stipitate, cupulate, disc 
purple-red, receptacle flat 
or slightly concave, white to 
creamy when fresh, leathery, 
margins concolorous to 
receptacle

Ectal excipulum: 
textura oblita to 
epidermoidea. 
Medullary 
excipulum: textura 
intricata

Yellowish 4–5 μm wide, 
numerous, filiform, 
septate

470–530 × 
25–35 μm, 
long stipitate, 
cylindrical, 
suboperculate, 
8-spored

15–20 × 30–40 μm, 
uniseriate, elliptical, 
apiculate, guttulate, 
hyaline, immature 
ascospores are 
smooth and with 
gelatinous sheath, 
mature ascospores 
are smooth or faint 
2–3 striations

Phillipsia 
umbilicata

4–10 mm diam, sessile, 
concave

 Coral red Filiform 185–200 × 11–12 
μm, Cylindrical, 
8-spored

17–18 × 7.5–8 μm, 
Smooth walled, 
ellipsoid, hyaline

Phillipsia subpurpurea Berk. & Broome, Trans. Linn. Soc. London, Bot., Ser. 2 2(3): 69 (1883) Fig. 4
Facesoffungi number: FoF 02869

Description:—Saprobic on dead stems. Sexual morph: Apothecia 10–30 mm diam. × 5–10 mm height when fresh, 
scattered, sessile or sub-stipitate, cupulate, creamy and white except for the upper disc surface, receptacle flat or 
slightly concave, lower side white to creamy when fresh, leathery, margins concolorous to receptacle, disc purple-red. 
Ectal excipulum 30–80 μm composed of yellowish cells of textura oblita to epidermoidea. Medullary excipulum 0.1–5 
mm composed of thin-walled, tightly arranged cells of textura intricata. Subhymenium composed of gelatinized cells 
of textura intricata. Hymenium 350–550 μm, yellowish. Paraphyses 4–5 μm wide, numerous, filiform, septate. Asci 
470–530 × 25–30 μm, long stipitate, cylindrical, suboperculate, 8-spored. Ascospores 30–40 × 15–20μm, uniseriate, 
elliptical, apiculate, guttulate, hyaline, smooth or very faint 2–3 striations, immature ascospores with thick gelatinous 
sheath. Asexual morph: Undetermined.
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FIGURE 3. Phillipsia gelatinosa (MFLU16-2956). a. Apothecia on nature substrate, b. Part of a vertical section of excipulum, c. Septate, 
branched paraphyses, d–e. Subcylindrical asci, f–g. Sub operculate apical apex, h–j. Immature ascospores with thick gelatinous sheath, 
k–m. Mature ascospores with thin gelatinous sheath, n–p. Mature ascospores without gelatinous sheath. Scale bars b–e=100 μm, f,g=50 
μm, h–p=20 μm.
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FIGURE 4. Phillipsia subpurpurea (MFLU16-0612). a. Apothecia on wood, b. Vertical section of an apothecium, c–e. Cylindrical asci, f. 
Sub operculate apical apex, g. Septate paraphyses, h–m. Ellipsoid ascospores. Scale bars: b=400 μm, c–e=100 μm, f, g=50 μm, h–m=30 
μm.
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 Material examined:—China, Yunnan Province, Xishuangbanna Botanical Garden, Menglun, Mengla County, on 
rotten wood, October 12, 2015, S. C. Karunarathna NB70 (MFLU16-0612).
 Notes:—Phillipsia subpurpurea is characterized by white to cream-coloured apothecia with a purple disc (Denison 
1969). Phillipsia subpurpurea is similar to P. domingensis in having similar apothecial shape, colour and excipular 
structures. Several earlier authors have synonymized this species under P. domingensis (Seaver 1913, Denison 1969, 
Hansen et al. 1999), while some authors recognized this as separate species (Le Gal 1953, Rifai 1968). However, P. 
subpurpurea differs from P. domingensis in having larger asci, large ascospores with smooth-walled or vary faint 2–3 
striations and paraphyses without pigments. Although Berkeley and Broome (1883) have recorded ascospores with 
smooth walls, Le Gal (1953) and Rifai (1968) recorded the presence of ascospore striations in P. subpurpurea. In our 
collection, we did not observe clear ascospore striations, but observed immature ascospores with sheath which was 
not recorded before. However, as all the morphological characters in our collection are similar to the P. subpurpurea 
description made by Berkeley and Broome (1883), except for the presence of a gelatinous sheath, we name this 
collection as P. subpurpurea.

Discussion

This paper provides a record of known species and a new species of Phillipsia in China and Thailand. In the present 
study, we observed the presence of ascospore sheath in P. subpurpurea and P. gelatinosa. This is the first record of an 
ascospore sheath within the genus. According to our phylogenetic tree (Fig. 1, 2), all our Phillipsia collections with 
ascospore sheaths, cluster within a separate, clade close to the P. domingensis complex, as described by Hansen et 
al. (1999). Moreover Hansen et al. (1999) recorded several haplotypes of Phillipsia domingensis. The phylogenetic 
position and morphological limitations of Phillipsia domingensis complex still remains confused with the varied 
ascospore morphology and the presence or absence of sheath amongst the haplotypes. More taxon sampling and 
molecular data with different markers are required to obtain a stable taxonomic and phylogenetic position for this 
species. Furthermore, all our collections of Phillipsia from the tropical regions have ascospore sheaths, which have not 
been recorded before from both tropical and temperate regions.
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