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Chalara siamense sp. novo is described from dead petioles of Eleiodoxa conferta (Arecaceae)
collected in Thailand, while a second hyaline species, C. schoenoplecti sp. nov., is described
from senescent culms of Schoenoplectus litoralis (Cyperaceae) collected in Hong Kong. They
are compared with similar species. Three species informally described by T. Matsushima are
given Latin binomials and type specimens indicated, and a key to species described since 1975
is provided.
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Introduction
In this paper we report on two hyaline species of Chalara, which cannot
be assigned to any previously described species. A study of fungi on palms in
Sirindhom Peat Swamp Forest, Narathiwat, Thailand, an environment
suspected to support a high diversity of fungi, has yielded a new species of
Chalara, while a similar new species has been found during a study of fungi on
sedges in Hong Kong. Previously many fungal taxa have been described from
tropical and subtropical palms (Hyde et al., 1998; Frohlich and Hyde, 1999;
Yanna et al., 2001).
Chalara species are characterized by having sessile or stalked phialides,
conidiogenous cells with a basal venter and a long collarette, a deep-seated
conidiogenous locus, and mainly hyaline conidia which are usually cylindrical,
1-2-celled,
and extruded in long chains. The conidiophore
and/or
conidiogenous cell is usually pigmented. Nag Raj and Kendrick (1975)
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monographed the genus Chalara and provided a key to the accepted species.
Since 1975 many new species of Chalara have been formally described, and
several Chalara-like fungi have been described as the anamorphs of various
ascomycetes. Matsushima (1971) recorded a species of Chalara on a rotten leaf
of Castanopsis from Papua New Guinea as Chalara montellica. Later, he
reported on two additional specimens of this fungus from Japan, on Castanea
crenata and Thujopsis dolabrata (Matsushima, 1975), and referred to all three
specimens as Chalara sp. Matsushima (1975) also described two other species,
which he did not name. We formally name and describe Matsushima's three
species, and provide a key to the new species described since 1975.
Taxonomy

Chalara siamense Pinnoi, sp. nov.
Etymology:

(Figs. 1-15)

in reference to the country, Siam (Thailand), in which this taxon was

collected.
Coloniae albae, effusae. Conidiophora macronematosa, mononematosa, singula, sparsa,
hyalina, l-septata, interdum ramosa, laevia, 41-57 x 5-6 ~m. Cellulae conidiogenae
monophialidicae, in conidiophoris incorporatae, hyalina, laevia, 35-42 ~m longa, venter
subcylindricus, 10-20 x 4.5-6 !lm; collum cylindricum, 20-25 x 2.5-3.5 ~m; transitio e ventre
ad collum gradata. Conidia endogena, catenate extrusa, hyalina, cylindrica, laevia, eseptata,
ambo extrema rotundata, 7-12 x 2.5-3 !lm.

Colonies on natural substrate white, effuse, with long chains of conidia
(Fig. 1). Conidiophores macronematous, mononematous, solitary, scattered,
hyaline, ascending, arising laterally from aerial hyphae, I-septate, sometimes
branched, smooth, 41-57 x 5-6 Jlm (Figs. 2-6). Conidiogenous cells
monophialidic, hyaline, smooth, 35-42 long, venter subcylindrical, 10-20 x 4.56 Jlm, collarette cylindrical, 20-25 x 2.5-3.5 Jlm, transition from venter to
collarette gradual, subtending cell 6-15 x 5-5.5 Jlm (Figs. 2-6). Conidia
endogenous, catenate, hyaline, cylindrical, smooth, aseptate, rounded at each
end, 7-12 x 2.5-3 Jlm (x = 9.3 x 2.8 Jlm, n = 25) (Figs. 7-12), first formed
conidia ellipsoid, truncate at base, rounded at apex, 5-6 x 2.5-3 Jlm (Figs. 13,
14).
Colonies on PDA (potato dextrose agar) fast growing, reaching 1.4 cm
diam. at 20 C, 2 cm diam. at 25 C and 1.1 cm diam. at 37 C in 4 days, hyphae
effuse, woolly, white, colony edge crenulate, sporulating. Colonies on CMA
(corn meal agar) fast growing, reaching 1 cm diam. at 20 C, 1.4 cm diam. at 25
C and 1 cm diam. at 37 C in 3 days, hyphae effuse, slender, white, colony edge
crenulate, sporulating.
Holotype: THAILAND, Narathiwat, Sirindhom Peat Swamp Forest, on submerged
Eleiodoxa conferta, 20 June 2001, A. Pinnoi (AOM 0100 in BBH, living culture in Bee 9882,

isotype PDD 75046).
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Figs. 1-14. Chalara siamense (from holotype). 1. Colonies on substratum. 2-6. Conidiophores.
7-8. Chains of conidia. 9-12. Conidia. 13,14. First formed conidia. Bars: 1= 150 Jlm; 2-14 =
10 Jlm.

Chalara schoenoplecti M.K.M. Wong, sp. novo
Etymology:
collected.

in reference

to the host, Schoenoplectus,

(Figs. 16-21)
from which this taxon was

Coloniae albae, effusae. Conidiophora macronematosa, mononematosa, singula, sparsa,
hyalina, (0-) I(-2) septata, interdum ramosa, laevia, 45-70 Jlm. Cellulae conidiogenae
monophialidicae,
in conidiophoris incorporatae, hyalina, laevia, 40-65 Jlm longa, venter
subcylindricus, 12.5-25 x 5-7.5 Jlm; collum cylindricum, 20-32.5 x 3-3.75 Jlm; transitio e
ventre ad collum gradata. Conidia endogena, catenate extrusa, hyalina, cylindrica, laevia,
eseptata, ambo extrema truncata, (8-)12-17.5 x 3-5 Jlm.
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Fig. 15. Chalara siamense (line drawing). Conidiophore,

conidia and first formed conidia.

Colonies on natural substrate white, effuse, with long chains of conidia.
Conidiophores macronematous, mononematous, solitary, scattered, hyaline,
ascending, arising laterally from aerial hyphae, (0-)1(-2) septate, sometimes
branched, smooth, 45-70 Ilm. Conidiogenous cells monophialidic, hyaline,
smooth, 40-65 Ilm long, venter subcylindrical, 12.5-25 x 5-7.5 Ilm, collarette
cylindrical, 20-32.5 x 3-3.75 Ilm, transition from venter to collarette gradual,
subtending cell 5-10 x 5-7.5 Ilm (Figs. 16-18). Conidia endogenous, catenate,
hyaline, cylindrical, smooth-walled, truncate at each end, aseptate, (8-)12-17.5
x 3-5 Ilm (x = 13.8 x 4.2 Ilm, n = 25), first formed conidia subglobose or
ellipsoid, 5-6.25 x 4.5-5 Ilm.
Holotype: HONG KONG, New Territories, Mai Po Marshes, Gei Wai number 9, on
standing, semi-submerged culms of Schoenoplectus litoralis, Sep. 1999, M.K.M. Wong
MW305SL41 [HKU(M) 12654].
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Figs. 16-21. Chalara schoenoplecti (from holotype). 16-18. Conidiophores. Note the first
formed conidia (arrowed) in fig. 16.19-21. Conidia. Bars: 16-18 = 20 llm; 19-21 = 10 llm.

Notes: Conidiophores of Chalara species are usually pigmented, being
pale to dark brown, but those of C. siamense and C. schoenoplecti are hyaline.
Chalara hyalina and the Chalara state of Cryptendoxyla hypophloia also have
similar hyaline conidiophores. There are differences between these four species
both in conidial size and in the length of the conidiogenous cells (phialides)
(Table 1), and they also occur on different substrata. Chalara hyalin a is found
on nematodes (Morgan-Jones et al., 1984), while the Chalara state of
Cryptendoxyla hypophloia, which is constantly associated with its teleomorph,
is found on wood of Acer and Betula in North America (Nag Raj and Kendrick,
1975). Chalara siamense and C. schoenoplecti are found as saprobes on the
palm Eleiodoxa conferta and the sedge Schoenoplectus litoralis, respectively.
Chalara kobensis McKenzie, sp. nov.
Etymology: in reference to the locality, Kobe City, where this taxon was collected.
Coloniae parvae, albae. Conidiophora macronematosa, mononematosa, solitaria, sparsa,

atro-brunnea, eseptata, laevia, (50-)60-80(-100) llm longa, basi inflata, 5-6.5 llm crassa.

133

Table 1. Some salient features of four hyaline species of Chalara.
Species
C. hyalina
C. schoenoplecti
C. siamense

Conidial size
(I-Lm)

Phialide length
(I-Lm)

10-11 x 3-4
(8-) 12-17.5 x 3-5
7-12 x 2.5-3

22-32
40-65
35-42

13-28
Chalara sp.*
3.5-11 x 1.5-2.5
*Chalara state of Cryptendoxyla hypophloia.

Venter size (I-Lm) Collarette

size

(I-Lm)

12.5-25 x 5-7.5
10-20 x 4.5-6
7.5-14 x 2-2.5

20-32.5 x 3-3.75
20-25 x 2.5-3.5
5.5-11 x 1.5-2

Cellulae conidiogenae monophialidicae, in conidiophoris incorporatae, venter subcylindricus,
25-40 x 5 !lm; collum cylindricum, 30-45 x 3 !lm; transitio e ventre ad collum subito. Conidia
endogena, catenate extrusa, hyalina, cylindrica, laevia, eseptata, ambo extrema truncata, 10-15
x 2.2-2.5 !lm.
Holotype: JAPAN, Kobe City, Hyogo, on rotting leaves of Pasania edulis, Apr. 1969, T.
Matsushima (MFC 2557).

Colonies small, white. Conidiophores macronematous, mononematous,
solitary, scattered, dark brown, narrowly vasiform, O-septate, reduced to
phialide, smooth, (50- )60-80( -100) flm long, base inflated, 5-6.5 flm thick.
Conidiogenous cells monophialidic, venter subcylindrical, 25-40 x 5 flm,
collarette cylindrical, 30-45 x 3 flm, transition from venter to collarette abrupt.
Conidia endogenous, catenate, hyaline, cylindrical, smooth-walled, truncate at
each end, aseptate, 10-15 x 2.2-2.5 flm.
Chalara matsushimae

McKenzie, sp. novo

Etymology: in reference to T. Matsushima, collector and original describer of this taxon.
Hyphae hyalinae-brunneae.
Conidiophora macronematosa, mononematosa,
solitaria,
sparsa, pallide brunnea, 1-3 septata, laevia, 50-80 llm longa. Cellulae conidiogenae
monophialidicae, in conidiophoris incorporatae, brunnea, apicem versus pallidiora, laevia, 3745 !lm longa, venter cylindricus, ca. 20 x 2 !lm; collum cylindricum, 18-32 x 2-2.4 !lm;
transitio e ventre ad collum subito. Conidia endogena, catenate extrusa, hyalina, cylindrica,
laevia, eseptata, ambo extrema truncata, 2.5-4.5 x 1.5-2 !lm.
Holotype: JAPAN, lzumi-dake, Sendai City, Miyagi, forest soil, Sep. 1973, T.
Matsushima (MFC 4802).

Hyphae
hyaline
to
brown.
Conidiophores
macronematous,
mononematous, solitary, scattered, brown, narrowly vasiform, 1-3 septate,
smooth, 50-80 flm long, 3-3.5 flm wide above base. Conidiogenous cells
monophialidic, brown, paler towards apex, 37-45 flm long, venter cylindrical,
smooth-walled, ca. 20 x 2 flm, collarette cylindrical, 18-32 x 2-2.4 flm,
transition from venter to collarette abrupt. Conidia endogenous, hyaline,
cylindrical, smooth-walled, catenate, truncate at each end, aseptate, 2.5-4.5 x
1.5-2 flm.
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Chalara paramontellica

McKenzie, sp. nov.

Etymology: in reference to this species apparent similarity to Chalara montellica.
Hyphae
hyalinae vel pallide grisea-brunneae. Conidiophora
macronematosa,
mononematosa, solitaria, sparsa, brunnea, 1-7 septata, laevia, 60-130 x 5.5-7 !lm. Cellulae
conidiogenae monophialidicae, in conidiophoris incorporatae, pallide brunnea, laevia, 50-65
!lm longa, venter cylindricus, 14-25 x 5-7 !lm; collum cylindricum, 28-40 x 3-3.5 !lm, transitio
e ventre ad collum subito. Conidia endogena, catenate extrusa, hyalina, cylindrica, laevia, 1septata, ambo extrema truncata, 10-17 x 2.4-3 flffi.
Holotype: PAPUA NEW GUINEA, Bulolo, on rotten Castanopsis leaf, 27 Jan. 1970, T.

Matsushima (MFC 2704).

Hyphae hyaline to pale brownish-grey. Conidiophores macronematous,
mononematous, solitary, scattered, brown, 1-7 septate, smooth, 60-130 x 5.5-7
!lm. Conidiogenous cells monophialidic, pale brown, smooth, 50-65 !lm long,
venter cylindrical, 14-25 x 5-7 !lm, collarette cylindrical, 28-40 x 3-3.5 !lm,
transition from venter to collarette abrupt. Conidia endogenous, catenate,
hyaline, cylindrical, smooth-walled, I-septate, truncate at each end, 10-17 x
2.4-3 !lm.
Matsushima (1975) reported on two additional specimens of this fungus,
on Castanea crenata and Thujopsis dolabrata, both from Japan. At this time he
gave conidial measurements of 15-25 x 2.2-2.5 /lm, somewhat longer than
those reported earlier (Matsushima, 1971). In addition, the conidiophores of the
fungus described in 1975 appear to consist of a phialide plus 1-2 support cells,
whereas the figure accompanying the earlier description depicted the
conidiophores as up to 7 septate.

Key to species of Chalara described since Nag Raj and Kendrick (1975)
This key contains those species of Chalara published after Nag Raj and
Kendrick (1975). The key is arranged in three parts: 1) conidia usually 1celled, 2) conidia 2-celled, and 3) conidia multicelled.
There have been several reports-or Chalara-like anamorphs in the
ascomycete orders Dothideales, Laboulbeniales, Leotiales, Microascales,
Sordariales and Trichosphaeriales. These are summarised by Paulin and
Harrington (2000). Where there is a published description of the Chalara
anarnorph, then these unnamed Chalara states have been incorporated into the
key.
As a result of a phylogenetic and taxonomic evaluation of several
Chalara spp., Paulin-Mahady et al. (2002) transferred several suspected plant
parasitic species of Chalara to the genus Thielaviopsis, including four species
of Chalara described since 1975. These four species are included in the key.
A. Conidia usually l-celled
1. Conidiophores rarely consisting of more than a single stalk cell and/or a phialide
1. Conidiophores mostly consisting of more than one stalk cell and phialide

2
14
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2.
2.

Conidia coloured
Conidia hyaline

3.
3.

Conidia dark brown, (7-)10-14 x (5-)6-8 Jlm; on Cyathea
C, phaeospora
Conidia pale brown, (5-)5.6-9.2(-11) x 5-6.6(-8) Jlm, occasionally 1 septate; in agar culture
.................................................................
Chalara synanamorph of Melanochaeta aotearoae

4.
4.

Conidia less than 6 Jlm long
Conidia more than 6 /lm long

5.
5.

Conidia 4-6 x 0.8-1.2 Jlm; collarettes 5.5-8 x 1.4-1.6 Jlm; on Pinus
Conidia 3.5-6 x 1.5-1.8 Jlm; collarettes 17-22 x 1.5-2 /lm; on deciduous trees

6.
6.

Conidia usually less than 12 /lm 10ng
Conidia usually more than 12 Ilm long

7.

7.

Conidia dimorphic, either cylindrical or ranging from ellipsoid or globose to pyriform;
cylindrical conidia 6.6-11.6(-16.5) x 2.8-4.4 Ilm; conidia of other shapes 5-12.7 x 3.3-8.8(c, heteroderae
12) Ilm; on nematode cysts
Conidia of only 1 kind
8

8.
8.

Conidiophores
Conidiophores

9.

Conidiogenous cells 35-42 Ilm long, arising from a single stalk cell; conidia (7- )9.3( -12) x
(2.5-)2.8(-3) Ilm; on Eleiodoxa
c, siamense
Conidiogenous cells 22-32 Ilm long, sometimes arising from a single stalk cell which may
.
give rise to 2 or 3 conidiogenous cells; conidia 10-11 x 3-4 Ilm; on nematode cysts
................................................................................................................................
C. hyalina

9.

3
4

5
6
C, dennisii

c, neglecta
7
11

hyaline
hyaline to pale brown

9
10

10. Conidiogenous cells 25-47 Ilm long, arising from a single stalk cell; conidia (9.4-)11.7(C, brevicaulis
12.6) x (3.7-)4(4.7) Ilm; on Nothofagus
10. Conidiogenous cells 35-50 Ilm long, arising directly from mycelium; conidia 6-10(-12) x
2.5-3.5(-4) Ilm; on lichens
c, lobariae
11. Transition from venter to collarette gradual or imperceptible
11. Transition from venter to collarette abrupt..

12
13

12. Conidia (8-) 12-17.5 x 3-5 Ilm, cylindrical; first formed conidia subglobose or ellipsoid 56.25 x 4.5-5 Ilm; on Schoenoplectus
C, schoenoplecti
12. Conidia 12.1-26.4 x 2.5-3.3 Ilm, cylindrical; first formed conidia turbinate, 6.5-9.5 x 4.8-6
Ilm; on Ficus
C. sibika
13. Collarettes 65-115

x

5-6.5 Ilm; conidia (13-) 14-17(-24)

3.5-4.5 Ilm; on Chionochloa
.
C. graminicola
2.2-2.5 Ilm; on Pasania
C, kobensis
x

.........................................................................................................................

13. Collarettes 30-45

x

3 Ilm; conidia 10-15

x

14. Conidia clavate, subclavate or wedge-shaped
14. Conidia of other shapes
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15. Conidia (8-)9-12.5 x 2.5-3.2 !lm, apex rounded, base truncate with minute frill; on rotten
wood
C. caribens is
15. Conidia less than 6 !lm long
16
16. Conidia 4-6 x 1-1.3 !lm wide at truncate base, 1.3-2.3 !lm wide at rounded apex;
C. vaccinii
phragmospores 30-652 x 4.3-8.6 !lm also produced; endophytic in Vaccinium
16. Conidia more than 1.3 !lm wide
17
17. Conidia 3.5-5 x 1.3-2.5 !lm; collarette funnel-shaped, 1-2.5 !lm long; phialide sympodially
proliferating; on Pinus
C. microchona
17. Conidia (2.5-)3-5 x 1.5-2 !lm; collarette cylindrical, 7-10.5!lm long; on Abies
.
...................
Chalara state of Ascochalara gabretae
18. Conidiophores of 2 distinct sizes, 2.3-5.7 !lm wide or 5.2-7.4 !lm wide; conidia of 2
distinct sizes, 4-8.6 x 1.3-2.1 !lm and 4.3-10 x 2.4-4.5 !lm, respectively; on Larix and
Pinus
Chalara states of Ceratocystis falcata (Hutchison and Reid, 1988)
18. Conidiophores of 1 size
19
19. Conidia dimorphic, cylindrical conidia abundant, 5-34.5 x 2.5-4 !lm; rounded conidia not
abundant, 7-11.5 !lm diam; weakly parasitic on Eucalyptus
Ceratocystis eucalypti
19. Conidia of only 1 kind
20

c. antarctica

20. Conidia ellipsoid, 3-4 x 2-2.1 !lm; from soil...
20. Conidia cylindrical

21

21. Conidia mainly less than 6!lm long
21. Conidia mainly more than 6!lm long
22. Conidiogenous
22. Conidiogenous

cells verruculose; conidia 4-6.5
cells smooth

22
25
x

1.75-2 !lm; on Rubus

23. Conidia 2.5-4 x 0.5-0.8 !lm; on lichens
23. Conidia more than 1 !lm wide
24. Conidia 2.5-4.5 x 1.5-2 !lm; from soiL
24. Conidia 3-6 x 1.5-3 !lm; on Pinus and Thuja

C. verruculosa
23
C. lichenicola
24

C. matsushimae
Chalara state of Quasiconcha reticulata

1.3-2.1 !lm; on Nothofagus
.
C. dualis
25. Transition from venter to collarette usually gradual or imperceptible
26

25. Transition from venter to collarette abrupt; conidia 7-11.4

x

..................................................................................................................................

26. Conidia (3.7-)6.8(-10.5) x (1.5-)2(-2.3) !lm; on Coffea and Psidium
.
...................................................................................................
Thielaviops is neocaledoniae
26. Conidia often longer than 10 !lm
27
.
27. Conidia (6-)15(-18.8) x (2.2-)3(-3.8) !lm; parasitic on bark of Populus and Salix
................................................................................................................
Thielaviopsis populi
27. Conidia very variable in size, (2.5-)4.5-20(-26) x (1.5-)2-2.5(-3) !lm; associated with
Platypus tunnels in Nothofagus wood
Thielaviopsis australis
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B.
1.
1.

Conidia 2-celled
Conidiophores never consisting of more than a single stalk cell and/or a phialide
Conidiophores mostly consisting of one or more stalk cells and phialide

2.

Setae present,
Eucalyptus
Setae absent

2.
3.
3.
4.

surrounded

by 2-4 conidiophores;

conidia

16.5-19

x

2.5-3

2
.4
/lm; on
C. laevis
3

Conidiophores 30-50 /lm long; conidia (15.5-)18-20(-22.5) x 2-2.5 /lm; on Dracophyllum ..
..........................................................................................................................
C. dracophylli
Conidiophores 46-87 /lm long; conidia 15-18 x 2-2.5 /lm; on Quercus
e. alabamensis

4.

Conidia mainly l-celled, occasionally I-septate
................................................................
Chalara synanamorph
Conidia always 2-celled

5.
5.

Conidia 8-12 x 1.8-2.5 /lm; conidiophores up to 8 septate; on Picea
Conidia mostly more than 12/lm long

6.

Transition from venter to collarette abrupt; conidia 10-17

x

....

of Melanochaeta

.
aotearoae
5

e. piceae-abietis
6

2.4-3 /lm; on Castanopsis
.
C. paramontellica
7

6.

Transition from venter to collarette gradual

7.
7.

Conidia 12-17 x 2.5-3 /lm; on dead wood
Conidia (17-) 18-22(-23) x (2.5-)3(-3.5) Ilm; on Dracophyllum

e. transkeiensis
e. distans

C. Conidia IDulticelled
1.
1.

Conidia 22-42 x 4.8-6(-7) /lID, (2-)3(-6) septate; on Quercus
Conidia more than 7 /lm wide

2.
2.

Conidia (25-)30-50(-70) x 10-12.5 /lm, (2-)3(-7) septate; on palm
Conidia 25-45(-56) x 7.5-10.5 /lm, (3-)4 septate; on palm

e. angustata
2

e. grandispora
e. magnispora
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