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Abstract: Tirisporella beccariana comb.nov. is redescribed from decomposing leaf petiole {or rachis) bases of Nypa
fruticans recently collected in Malaysia and the thppmec The superficial ascomata bear bzazmcaie asci with '
(3—)5(—7)-septate ascospores that are brown and verrucose, except for the prommem hyah
with a distinctive apical appendage: that arises from the spore wall. The ultrastructure of the. fumfus IS ‘contrasted wuh
that of species of Corollospora and Corallicola, with pamcnlar reference to the mode of ascospore: appenﬁage :
formation. The species was originally described from'a Sarawak colle
to Melanomma and given the new name Melanomma cesationum. Gibberidea nipae is a synonym. The recent collections
were compared with type specimens. The fungus is not properly placed in Melanomma or Gibberideg or-other-known
genera and @ new ge'zizs Tirisporelln 1s described. i

¢ basal cell and furnished

ction as Sphaeria beccariana and later transferred

ore appendage, mangrove fungus, iaxeﬁﬁm}z, iﬁif&siﬁjswsf&

Résumeé ¢ Les auteurs ré:iié::r vent le Tirisporella Beccariona comb.nov. vn*;arg sur Ia base {rachis) des pétioles foliares
en ‘décomposition du Nypa j}zﬁ; icans récemment récolics en Malaysie ef aux ?iﬁhgmﬁes 1.&5 ascomata superficiels
portent des asques bitunigués avec (3—)5(—7) ascospores sepides gui Si}ﬁf %i“&ﬁss ef verruguenses, sanf pour la cellule

comme Sphaeria &gfc&rgz,:ga et transférée par &

décrivent un nouveau g»ﬁrb, le. Tirisporella.

&
[Traduit par la rédaction]

ne of mangroves (Jones and Hyde 1988; Kohlmeyer and
kmann-Kohlmeyer 1991): Many possess a gelatinous or
aginous sheath that swells in water and may serve an
csive role (Read et gl 1992b: Hyde and Jones 1989}
During a study of the mangrove fungi of Malaysia {EGﬁas
d %&iﬁiﬁa stheen 1989: Jones and Agerer 1992: Whalley
I 1004y and the Philippines (K.D. Hyde; ﬁﬁg}ﬁ%}‘és&ﬁé
data), a bitunicate ascomycete was mﬁsﬁe& on Nypa fruticans
bunb) Warmb. ‘
phaeria beccariana Ces. was descri cribed f*‘(}fﬁ N. fruticans
ected in Sarawak by Cesati (1880) and later synonymized
Melgnomima cesatianum {Ces.) Sace. by Saccardo (1883},
{1BBO) described ascssg}sfex as cylindric-lunate, brown,
S-sepiate (although iflustrated as S-septate), while Saccardo
3} deseribed them as S'Sf:?ia’{&

basale proéminenie h’%&iﬁs’: et-munie d’une appendice apicale fypigue g
du-champignon est Cﬁiﬁ}?&i“m aveg celle d’espices de Corpllospora et de Corallicola avec une attention particuliere au
mode de formation de appendice ascosporale. L'espéce provient originalement “d’une réoolte effectiée au Sarawak
prés au gonre Melapomma avec le nouveau nom de Melanonuna
cesafianum. Le Gibberidea nipae est un sy T}{}ﬂ‘sfﬂw Des récoltes récentes ont &g u,msa rées avec les spécimens types.
Le Melanomma ou e Gibberi rideq ou d’autres genres Connus ne conviennent §as pour ce champignon i les auteurs

1 ef\ Bm!ogmai SCieﬁC&& ‘{}mverswy of Peytsmouth,
Heary Building, King Henry 1 Street, Portsmouth,
DY, UK.
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‘fﬁ}?‘ﬁg{ é@ ia nﬁm sperale. Liultrastructure

Mots clés © Ascomy f:v:m;f;a~ appendices ‘ascosporales, ﬁ%‘«zﬁ"g;.ga@ﬂ de m&ngmvs taxonomie, ulirastructure.

An 1denuoa} taxon, szé»erzdea mpae was later de‘scmbed

. from dead rachides of N, fruticans by Henmugs (1908).

Ascomata were described as bemg sssg;@?ﬁma;a ovoid, carbon-
aceous, and with a conical papilia. Holm (1968) discussed
G. nipae in a review of the genus Gibberidea Fuckel. He
found the species remarkable in several aspects, particularly
its ascospore type, and suggested it probably cannot be accom-
modated in any genus so far described. Miller (in Holm
1968} also %X;.ﬁiﬁ"fi ;&e taxon and stated ““Egogibt immer
wieder etwas ’\zﬁfzg As Holm was unfamiliar with tropical
fungi, he was unwilling to describe a new genus.
Neither Gibberidea nor Melonorpma are suitable genera to
accommodate this taxon: In Gibberidea; ascomata and pycnidia
covera well-developed. h}p&x@”@ﬁﬁa asci are bitunicate, and
ascospores are vellowish brown, almost cylindrical, with
3-transsepta {‘i—?eizr ‘%g, In Melanomma, asrepresented by
Melanomma ;s"’ss&ﬁwws {Pers.:Fr.) Fuckel, ascomata are
superficial, often densely grrga?;@us inlarge groups, and asco-
spores are 3-septate and concolourous (Barr 1990; Mathiassen
1993). In'M. cesatianum, ascospores are curved cylindrical,
almost clavate, with a hyaline basal cell. For this reason, a
new' - genus, fzrzspowii«z is: described to accommodate the
species. ?"zmporella differs from species of Gibberidea and
Melanomma, in that the first septum delimits a basal, hyaline
cell and the psendoparaphyses are broad at the base and taper
distally. It cannot be assigned to the Melanommataceae (sensu
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. 1—12. Tirisporelin beccariana. Light micrographs. Figs. 1—3. Ascospores with apical appendage around. spore {arrowed).

Soale bars = 10 gm. Figs. 4—6. Apical appendages recurved from spore wall {arrows). Scale bars = 10 gm. Figs. 7and 8.

immature asci showing thick ‘@éf? Ruptured ectoascus (arrows}. Scale bars = 50 um. Fig. 9. Tip of mature ascus with ascospores.

i bar = 25 gm. Figs. 10 and 11. Pseudoparaphyses. Scale bars = 10 zm. Fig. 12, Ascus cylindrical with apical apparatus:

fe'bar = 100 gm.

.ﬁgse 13-~16, }'zfsfgf rella beccariana. Scammig electron micrographs. Fig.-13. Superficial; globose ‘ascomata,
honaceous, with ostiole. Scale bar = 1 mm. Fig. 14, Fracture of ascoma to show thick-walled peridium ().
Scale bar = 1 mm. Fig. 15. Fracture of thick-walled neck {arrow) of ‘ascoma. Scale bar =500 pm. Fig. 16
ick-walled cells that comprise the neck of the ascoma. Scale bar = 25 pm.

il

and i3 placed iIn Loculoascomycetes, Ascomycoting ?‘zfaﬁiiﬁ sections were stained with lead citrate, poststained with
uranyl acetate, and examined at 80 ¥V in-a JEOL 1008 TEM.
Mase:ﬁs for scanning eleciron microscopy. (SEM) was ui":‘pai‘éﬁ
as described hy Moss and Jones (1977) and examined at 20 kV in
a JEOL T20 SEM.
Type material of G. nipae from W and M. cesatienum from K

cu omposing rachides of th -
t decompos hides of the were examined.

ans at Man Malaysia, and

palm rachides were incubated in the
'988} and examined periodically for Taxonomy
and micrographs were made from
€°esi§ in wate A‘E illustrations are from cel‘ee:{;am of Tirisporella E.B.G. Jones, K.D. Hyde et Alias gen.nov.

m . Morib, Malaysia.

rtransmxsmn eiecmn micros copy (TEM) was embed- Ascomata subglobosa vel globosa, ostiolata, solitaria vel

gregaria, superficialeia nigra, collis brevibus, periphysatibus,
coriacei vel carbonacei. Peridium 3 cellularum crassitunica-
ated through a graded ethanol Series, tra qsferyed to tum, crassum. Pseudoparaphyses fustae, solitares, septatae,

edded in Mollenhauer’s resin (Mollenhauer 1964). hyalinae, ad septum constrictae. Asci octospori, cylindracei,
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Figs. 2126, Tirisporella beccariona. Transmission electron m;u{}srath of asci and ascospores. Fig. 21. Longitudinal section

through the ascus apex showing the electron-dense ectoascus v‘
material {arrows) within the endoascus. Scale bar

ruptured ectoascus (ec) and S&P extended endoascus {en). Scale bar
d ectoascus {ec). Scale bar = 250 nm. Fig

endoascus {en} and laciniat

P

o "a

G

1 less electron-dense endoascus {en). Note the core of granular
ongitadinal section through
2 pm. Fig. 23. Lateral region of ascus wall showing granular
. 24, Wall layers at the base of the ascus. Note the ectoascus
}, endoascus {en}, and the f"arz’béaieﬁ layer between them (arrow). Scale bar = 1 ym. Fig. 25. Immature ascospore with

a dehisced ascus. Note the

episporium (ep), partially formed mesosporium (me), and outer éeiimf”ﬁg membranes (d). Scale bar = 500 nm. Fig. 26. An
unre aﬁ mature ascospore. Note the mesosporium {(me), episporium (gp), and app endage (a) adpressed to the spore pole. Note
also i‘z. e ascus wall with endoascus {(en) and laciniate ectoascus {ec). Scale bar = gsm;

Figs. 17—20. Tirisporella beccariana. Scanning electron micrographs. Figs. 17 and 18. Apical appendage adpressed
(arrows) to spore wall. Scale bars = 10 pm. Figs. 19 and 20, Note: verrucose nature. of .ascospore wall and the apical

appendage adhered to. the substratum (arrows, Fig.-19). anﬁ recm‘vad imm the spore: wall (arrow, Fig.:20).. Scale

bars = 10 pm.

g}@ﬁdﬁss‘&; breves, bitanicati, com apparatu apicall. Asco-
sporae 5—7 septatae, brunneae, falcatae vel lunatae, celluia
apicali acuta, hyalina vel pallida, verrucosa, apiculata.
Ascomata globose to subglobose, single or gregarious,
superficial, black, ostiolate, coriaceous to c&*‘“@ﬂa&ﬁa}&ss necks
short and periphysate. Peridium comprising three layers: a

thin inner layer of textura angularis, a
textura intricata, and an outer layer of black, small cells.
Pseudoparaphyses solitary and tapering. Asci 8-spored,
cylindrical, short peduncle, bitunicate, fissitunicate, thick-
walled, apex flattened with an apical apparatus comprising a
canal and pore. Ascospores 2—3 seriate, (4—)5—7 septate,
brown, falcate to lunate, verrucose, appendaged, basal cell
pointed and hyaline to pale brown. -

wide middle layer of

I

TYPE SPECIES: 7 ??a;?é?‘éé§§ beccariana (Ces.) E.B.G. Jones,

K.D. Hyde et Alias.

ETyMoLogy: From the Polynesian 7iri meaning a mangrove
and sporellc meaning spore, in reference to the mangrove
habitat of the fungus.

Tirisporella beccariana (Ces.) E.B.G. Jones, K.D. Hyde et
Alias. comb.nov. E’?ggs 1—~54
= Sphaeria beccariana Ces., Atti Accad. Sci. Fis. Mat,

Napoli, 8: 20. 1880 (basionym).
= Melanomma cesatianum (Ces.) Sacc., Syllogeum Fun-

gorum, 2: 113, 1883
= Gibberidea nipae Henn., Hedwigia, 47: 257. 1908
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Figs. 27-32. Ti

ascospores (Ac) within the ascus. Note the outer delimiting

e {a). Scale kan = 3500 nm. Fig. 28. Lﬁ&bﬁz&zﬁar SE
1 aﬁé episporium {¢p}. Note that

through the unreleased ascospores. Note
mesosporium {?‘fé‘}s i “;}g}eﬁé&ﬁ {a), and outer delim

morphous endoascus {en)

e

isporella beccariana. T{&?ﬁmﬁ%*ésg electron micrographs of asci an
“@53‘533? anes (d}, mesospor
ction thro
§Qa§;}em§.@: § ; is con
and the mesosporium poorly defined. Scale = Q‘Q}“G mm
he 6;;23@6?;?132 {ep) with verrucose protrusio
ing membrane (
in Pig. 29. Figs. 29 and 30. Scale bars = | gm. Ergg 31 and 32. Scale bars = 250 nm.
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d ascospores. Fi
um \m% epispo
~E

ugh the pole of an immature ascospore. The ascospore wall
P
inuous through a region of the wall in which

Figs. 29—32. Longitudinal sections
s
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. Note also the ascus wall with ectoascus

Ascomata: 1.3—2 mm in diameter X 1-2.2 mm high,
globose to subglobose, crater-like at maturity, single to mainly
gregarious, submerged becoming superficial as ascomata
break through the epidermal layer of the host, ostiolate, cori-
aceous, becoming carbonaceous, necks short, periphysate
(canal 39--54.5 ym wide, neck wall 83 ~235 pm thick), black
(Figs. 13, 14). Peridium: thick (125—150 pm), cgmgjﬁsmg
three lavers (Figs. 14—16): an outer thick layer of textura
angularis (60—83 pm) of thick-walled, small, melanized u‘f:ii%
a saﬁ‘{mi layerof §§C=S§§”!€hym&€@hs cells (40—60 pm), slightly
melanized; and a narrow inner layer of hyaline, thin-walled,
elongate cells (35 —43 pm). Outer layer of peridium appears
to ﬁ‘agmeﬁi or disintegrate. Pseudoparaphyses: 3.3—8.3 pm

ihxg , unbranched, hvaline, septate, constricted at the

sex;&{a and gegmg {‘Eg 10, 11y Asci: 122230 X 16—
38 pm (T 4. 20.6, n = 32}, 4- or 8-spored, cylindri-
cal, short &/d&ﬂ:és, f:}i‘famf‘aie figsitunicate, thick-walle i apex
flattened, with an apical apparatus Ci}ﬁij}“ismﬁ canal and ﬁbiﬁf
(Figs. 7—9, 12). Ascospores: 31—52.5 X 5—10.5 ym (¥ =
47 6% 8.5, n = 80), brown, (4-)5—7 septate, faisaw to
funate, veﬁm:ﬁsa apical cell appendaged, basal cell pointed
and hyaline (Figs. 1-6, 17—20). The first septum formed
in the ascospore is near the base and delimits the light-
coloured basal cell (Fig. 1). Appendage initially closely
adpressed to the spore wall (Figs. 1—-3, 17, 18); in water,
separating from the wallapd inverting to form a single,
apical structure (Figs. 4~6, 19, 20).

LECTOTYPE (selected here): Malaysia, Sarawak on N. fruti-
cans, 7 m, Aug. 1865, Beccari 361, Herb. Berk. 3144, K.

SUBSTRATUM: Decaying leaf bases of N. fruticans.

uaBrTAT: Brackish, 5—10%.. upper part of mangrove along
the channel ways.

MODE OF LIFE: Saprobic.

DISTRIBU T; : Straits of Malacca, Matang, and Sarawak,
Malaysia; ;‘:p?ma, San Es %b&ﬁ. iazz}ﬁé iilippines.

MATERIAL EXaMINED: MALAYSIA: Sarawak, on N, fruti-
cans, 7 m, Aug. 1865, Beccari 361, Herb. Berk. 3144, K
{LecToTYPR): Morib, decaving bases ;}f rachis of N. fruricans,
June 1992, IMI 359654, Kuala Selangor, rachis N. fruticans,
O Feb. 1993, Matang, rachis N. fruricans, S»g 1994,
PHILIPPINES: Luzon, Pampanga, San Esteban, in dead
rachis of N. ;s’z{‘sfsam Se@ 1905, Merrill No. 4255, W
(lectotype of G. nipae); Quezon, Talipas, Palsabangan, decay-
ing petioles of N. fruricans, jui} 1994, K.D. Hyde 2022.

ANAMORPH: Single spore isolations of 7. beccariana yielded

a dematiaceous anamorph ﬂ“afg;‘;fﬁ(}"icahv similar to Phialo-
phora cf. olivacea W. Gams. (CBS 735.94 isolated by K.D.
Hyde; CBS 293.95 isolated by S.A. Alias ex PPCC 6937).
Cultures grow well on seawater cornmeal agar, forming dark
brown colonies. Phialides are 13.5—15 X 1.5-3 um, conidia
a“e 6 X 3 um (Figs. 33~38). Phialophora olivacea is
d in section Carenulatae characterized by catenate

5=
sifie

pb*aEQcomdia {Gams and Holubova-Jechova 1976). The only
difference is that our isolates form conidia in slimy heads.

Two specimens of M. cesarianum were provided by Kew,
both marked as the type, Beccari 231 and 361. In the latter
specimen, several solitary ascomata were present on the host
surface and a diagram of the taxon was provided. In 231,
there were no fungi, and therefore 361 is selected to repre-
sent this taxon. Unfortunately, this material is not in good
C@g{%ﬁ%@fz; there are no asci or pseudoparaphyses. The asco-
spores, however, are identical to those found on the lectotype
of & nipae in which asci and pseudoparaphyses are preserved.
We were unable to locate the hol thg}e of either species in
PAD or B and these are probably ; missing.

iilirastructural observalions

Scanning electron mieroscony

Assesg} ores. are verrucose (Figs. 17, 19, 20) with a single
apical appendage (Figs. 17—20). This appendage initially
surrounds the apex of the ascospore (Figs. 17, 18) but later
separates from the subapical region of the spore wall to form
the apically attached appendage (Figs. 19, 20).

Transmission electron microscopy
In immature asci (not illustrated), the endoascus and ecto-
ascus were not obviously discrete. In more mature asci, the
ascus wall appeared two layered, with an inner, 2.2—2.75 pm
thick region {endoascus), and an outer, 100—120 nm thick
(Figs. 21, 22), more electron-dense layer (ectoascus) that, at
mg.;:r r@agﬁ_zwaﬁa}ﬁ appeared to be laciniated (Figs. 23, 24).
In early . stages of ﬁS&ﬁS?Gi‘Ogéi‘ié‘:sws the ascus apical
apparatus consisted of a thickened region, up to 6 pm deep,
witha béf?s‘az coreofas igiﬁ-‘e more electron-dense granular

material approximately 3 pm in diameter at its widest point
(Fig: 21). Later in development, the ectoascus was discon-
%mwas,

naturity, the bitunicate nature of the asci was most
apparent, the granular core of the ascus apex was lost, the
ectoascus ruptured, and the endoascus extended through the
ectoascus to release the ascospores (Fig. 22).

Early in ascosporogenesis, the ascospore wall was laid
down between the outer and inner delimiting membranes
(Figs. 25, 27, 30, 31) and comprised an mmer, 65—75 nm
thick layer, the mesosporium, and an outer, 60 nm thick,
more electron-dense layer, the episporium. In some regions,
a mucilage-like material appeared to be present between the
episporium and the outer delimiting membrane (Fig. 31). At
a later stage, but when the ascospores were still nonseptate,
the episporium became more discrete and 50 nm thick, whereas
the mature mesosporium was 100—110 nm thick. At the apex
of the ascospores, a 0.9—1.1 pm diameter region of the
episporium was absent and the mesosporium was less discrete
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m:{s}gm hs. Figs. 3336, Fi ia%
cale bars = 3 gm. Fig. 36. Scal

Scale'bar = 9.5 wm, Fig. 38, Scale bar = 6 um,

m

(Figs.. 26, 2830, 32). A fibrillar material was secreted
through this region and flowed back along the ascospore wall

DIOCESS
e 5 se@é‘& and were si;;% retaine
nembrane. The spore wall comp
Eaf“%’f@ﬁ»&e*zse e; :ﬁ}{hmm {50 nm thick) and an
transparent mesosporium (156~ 170 mm thick) that w
cose (Figs. 29—31). The verrucations were hemi
largements of the mesosporium, 250 nm acro
f gﬁ&ﬂ s over the entire surface
was continuous but less disc

Discussion

T"’ isporella is assigned to the Loculoascomycetes, incerta
edis, Ascomycotina because of the bitunicate asci. We are

Can. J. Bot. Vol. 74, 1986

. Scanning electron

fever o . ix b 3o S T4
g amerosporous conidia. Figs. 3335,

amilial place of this taxon. The tapering
sses and the *ﬁ‘s* ascospore septum formed
Eirﬁiﬁrg al ya"éiz;e or light-coloured basal cell
st e s. Tirisporellia superfi-
cially resembles 53‘%‘1’?}.)‘ haeriella (Hawksworth and Boise
1885}, but this is a melanomatacecus genus with trabecula in
ag ix and with syroretric ascospores.

In T. beccariana, the most ‘“E&%E&Cﬁ“?g%iis feature is the
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verrocose ascospore with the apical appendage. No other
marine or mangrove species ?(}SSGM‘,S such similarly append-
aged ascospores. The appendage in 7. beccariana arises as
an outgrowth or secretion of the spore wall; the eg}és?:ﬁsésm
at the ascospore apex is absent while the mesosporium is
H

less discrete. This type of asc cospore appendage ontogeny is
trmils {ha{ found in species of éﬁﬁgsséem Shearer et

Miile alosarpheia Kohimeyer et Kohlmeyer; however,
in these genera, the wall layers p 3"3{5‘3{ and the agp@nﬁ age is
secreteé_thmugh a series of discontinuities of the episporium
(Farrant 1986; Jones et al. 1994). At the SEM level, the apical
appendages of T. beccariana appear to be similar to those of
Corollospora Werdermann, Corallicola Volkmann-Kohlmeyer
and Kohlmeyer (Halosphaeriaceae), and Chaetosphaeria (Jones




al 19835}, however, in these generz, appendages are
@s?@%‘i{: in origin and fragment along precleaved zones
Tones et al. 1983a; Nakagiri and Tokura 1987; Volkmann-
(ohimeyer and Kohlmeyer 1992; Read et al. 19924).

Eeologically, the species is known only from the decaying

3

gii bases of N. fruticans and has not been found on i"'ie
rts of the frond. “The ascomata are prominent on the rachis
- ss;g, easily detected by touch, and readily detached ir@m
surface. These N. fruticans bases are frequently inunda eé
y seawater, and the salinity at the collection area was in th
Ange ¢ of 5 to 10%,. The fungus was first collected by us at
; Malaysia and was found to be abundant at this site on
t rachis of N. fruticans. It has subsequentiy been col-
im N. fruticans lining the banks of the river at Kuala
ngor, Malaysia, as before, on rachis bases that had been
EQ@‘& recently, the fungus was collected on N. frusicans
in Boracay, th;}pmﬁs (E.B.G. Jones, S.A, Alias,
. ?;‘s res, personal communication).
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