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New records and species of Canalisporium
cetes), with a revision of the genus

T.K. Goh, W.H. He, K.D. Hyde, S.R. Whitlon, and 7.E. Umaii

Abstraet: Three new species of Ca
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records of Canal wiem caribense, Cﬁ??ﬁ S

nalisporium, namely Canalis

alisporium pallidum Goh, W
sporium pulchrum, and
ilustrated from fresh material and briefly discussed. Com
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e exiguum Goh & KD, Hyde, Canalisporium kenyense
H. Ho & K., Hyde, are described and illustrated. New
Canalisporium elegans, are given. They are also
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localities are made and a key to the species of the genus is pz‘s vide .d.
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Résumé : Les auteurs déerivent et illustrent trois nouvelles espéces de Ca;saffsgarizsmg nomt
exiguum Goh & Kﬁ. Hyde, Canalisporium kenyense Goh, W.H. Ho & K.D. Hyde

mément les Canalisporium
e, et Canalisporium pallidum Goh, W.H. Ho

& K:D.Hyde. IIs présentent également de nouvelles mentions pour les Caﬂgi::g;&fzzgm caribense, Lanafoporzw’r pulchrum, et
Canalisporium elegans. Ceux-ci sont également illustrés a partir de matériel frais et bridvement discutés. Les auteurs

comparent la morphologie conidiale de toutes les éspec

dece genre.

Mots clés : Berkleasmium, hyphomycetes dématiés, champignons d’eau douce, champignons lignicoles, systématique.

{Traduit par la rédaction]

Inntroduction

The genus Canalisporium Nawawi & Kuthubutheen (1989)
was introduced to accommodate Berkleasmium caribense
Hol.-Jech. & Mercado, Berkleasmivm pulchrum Hol.-Jech. &
Mercado (Holubova-Jechova and Mercado Sierra 1984), and a
third new species, Cgnalisporium elegans Nawawi &
Kuthubutheen (1989). Conidia of Canalisporium species are
muriform; however, they differ from those of Berkleasmium
species in being flaftened dorsiventrally, comprising a single
a§; er of regularly arranged s@ﬂsﬁ which are supported by a

mall, thin-walled, cuneiform, pale %asﬁ seif

In Canalisporium: caribense (Hol.-Jech. & Mercado) Naw
awi & Kuthub.; conidia possess a si ;_gée column of Vemeaﬁ
septa, and 3—6 equally spaced rows of transverse septa. In Co-
nalisporium pulchrum (Hol.-Jech. & Mercado) Nawawi &
Kuthub., conidia have 2 columns of vertical septa, and 4-6
rows of transverse septa, while in C. elegans, conidia possess
4-5 columns of vertical septa, and 5-7 rows of transverse septa
(Nawawi and Kuthubutheen 1989) These conidia, the septa of
which usually become progressively darker with maturity, re-
semble cockroach cocoons. The most striking feature of the
conidia, as suggested by the generic et }'T" logy, is the presence
of narrow canals connecting adjacent cell lumens. Each of
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es provenant de localités diverses et presentem une clé pour les espéces

e

these canals is surrounded by a marked ring of pigmentation,
visible as a circular disc in lateral view or a barrel shape in
dorsiventral view. Conidia in species of Berkleasmiium g\iﬁs
1959; Ellis 1971, 1976} are distinctly cylindrical with ran-
domly arranged septa and lack connecting canals be m een the

cell lumens. The teleomorphs of Canalisporinm species are
presently unknown.

Canalisporivan species are common saprophytes on roten
wood, and have a pantropical distribution. The geaag has been
recorded in Cuba {Feiubm‘&iemma and Mercado Sierr
1684}, India (Rac and de Hoog 1986), Kenya (Kirk 198
Malaysia (Nawawi and Kuthubutheen E%ﬁé, Taiwan (Mat-
sushima 1987}, and { gaﬁ{ia {Matsushima 1987). During ou
nvestigations of microfungi on submerged wood and other
decaying plant material in the tropics, we have obtained sev-
eral collections of C. caribense, C. puichrum, and C. elegans.
In one north Queensland collection, the conidia were similar
to C. caribense, but were distinctly smaller. We therefore de-
scribe this fungus here as Canalisporium exiguum sp.nov. The
conidial sizes of C. caribense, C. pulchrum, and C. elegans
collected from various localities are compared in Tables 1, Z,
and 3 and each species is illustrated and briefly discussed.

The type material of B. pulchrum (sensu Holubové-Jech
and Mercado Sierra 1984; P;‘{& 831 5285 has conidia that a
evenly pi Gme‘}seé ‘m*r ! €
examined a u}ife *3 o

o not confor
1 hoé is b orne on a h
subhyaline, small basal ¢
é Afers cieaﬁy in wall t %ﬁé

ext row and the apical row

g
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Lateral No.of  No.ofrows = No.of No.of

Herbarium \ " Length  Width thickness  columnsof  of transverse cells'in cellsper

1 ocality No. Habitat {Lim) {um) {um) vertical septa septa apical row  conidium®

irunel HKUM 2910  submerged wood . 26-43 16-26 — i 3-6 {12 8-14
HKUM 4962  Freycinetia sp. -38 20-24 10125 i 3-4 2 5-13
HKUM 4903 Freycinetia sp. 22-27 — 1 5-6 2 11-17
] Pandanus sp. 24 1 34 2 9-13
PRA{&313 rotten branch 25 i 36 2 9-15
HKUM 3342 submerged wood S i 3-3 : 9-13
HKUM 3407 Bambusa sp. G i 34 g-11
TMI 284792a - Arundinaria sp i 5-6 i3-15
submerged wood i 36 9-15
submerzed wood - 2 1 3=5 §-13
Pandanus Sp: 23 1 34 §5-13
Freyoinetio sp, 23 1 2-4 7-13
dead palm rachis 22 1 45 11-13
rotten wood i 56 13-15
Pandariis sp. 1 34 9-11

e g
s \ thickness  colun of transverse - cells in cells per
Habitat. {im) wm (um) vertical septa “septa apical row . conidivm*

submerged wood 2 14-17
submerged wood 2 11-31
rotten wood 2 13-21
submerged wood 2 17-22
rottern wood: 2 11-20
submerged wood 2 14-25

ble 3. Comparison of conidial mbrphe

ology in Cana i elegans from various localities,

No. of rows No.of “No.of
Width icknes: . of transverse ~..-cells per
{um) 153, riical : septa ¢ pical row * conidium™
vey 2538 ' 57
submerged'wood g 25-35 -
submerged wood 247 27-35

ese differences have also been \
\ 0g {1986) and Nawawz and genus Cam!ispar m W conswts of sm taxa. Iﬂustratl@ns of
conidia from various mﬂectmns, drawn to the same scale for
c mparisen, are ymvws‘eﬁ (Fig zss 49-63), as well asa key to the

hbﬁ* aS\CS?‘i'ngSpé??Eéfﬁ? ,-i:e;syeme sms.ies of the genus.

?3-‘& - Taxonomy
! e.ca giﬁ“‘i‘ of Canalisporium caribense (Hol -Jech. & Mercado) Nawawi &
:3% transverse b€§ fa. ¥:! some of . gudgeb Mveotaxon. 340 470, 1989 .
K .. Mycotazen, 34: 4751
maypossess =2 © Figs. 1~11, 49-56
hese &&éﬁ nal seplaise S R .

e septa inthe cg}*;s’é;z, ar =Rerkleasmi coribense  Hol-Jech & %{ﬁr“aé eska
4

and-the canals are clearly visible. These fea- Mykol 38: 69. 188

s fungus from any of the described species of SPECIMENS EXxamiNeD: BRUNEL T "E‘iéh’”‘*i‘zﬁ, Batu Apoi For-
m and 1t is therefore éescndm here as Canalis- est Reserve, Sungai Belalong, Kuala Belalong Field Studies
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Figs. 1-11. Canalisporium ca;‘z‘bense from various localities. Figs. 1-4. Collection from Malaysia (HKU¢Af) 2883). Fig. 1. Sperodochia on
submerged wood. Fig. 2. Squash mount'of a portion of & sporodochium showing vesiculate ¢onidisgenous hyphae and conidia. Figs. 3, 4.

Conidia. Figs. 5, 6. Collection from Hong Kong (HKU(M) 3401 showing conidia with vesiculate cells. Note that the banding at the sept.
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very broad in this collection. Fig. 7. Squash mount in sterile water showing conidia
{ : surface view and one in lateral vie

frill (arrowed) at the basal cell res
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€; Sungai Sitam, on submerged wood, 24 Oct. 1995, cylindrical “or often becoming swollen. Conidial secession
. Ho and K.D: Hyde, HKU(M) 2910; ibid., Ashton’s trail, rthexolytic. Conidia: 18-25 x 13-15 X 5-8 pm, acrogenous,

ing leaf of Freycinetia sp., 24 Oct. 19‘;’33 SR Whit- solitary, flattened,  one - cell - thick,: smooth, -thick-walled,
Sfidé 4902; ibid., HKU(M) %%& ibid., on a decaying broadly ellipsoidal to obovoid in surface view, cylindrical m
of Pandanus sp., 25 Oct. §§§J S.R. Whitton, HKU(AM) clavate in lateral view, pale oliv /aceous brown to pale pinkish
; HONG KONG, New Te*‘ﬁ‘;@i‘its Tai Po, Tai Po Kau brown, muriform, comprising of : le, straight to slightly

rv ?ark on a sene Si:éiﬁ culm of Bambusa sp., June 1995, rtical s septaand 2-3(-4) rows of fransverse
F ¥, 3401 ibid., on submerged hily ricted at the sept ,sepia%&ymmg progres-

\LAYSIA, -~ with conidial maturity; {téi'ﬂ et csrnﬁcta&‘ Ey
: e

’ﬁ%}*ﬁ*ﬁ%‘gﬁ‘ 0d, 7 Sept. 1995, KD Hyde, HKU(M) 2853
LIPPINES, ia-éﬁi’i& L Sa@@sg M “r{ﬁmg S@{&ﬂ say

& 9&/&% 59% Pt ,.;_a??ﬂ\gp v “%:Cﬁia@i&&%&@ﬁgi %ﬁ
mc?:}aﬁ S? sﬁsﬁ Baia“ﬁz;aﬁf %@ﬁ%a&fsa = thave fev vs of fransverse SQ?E& {w .2=3(A)inthe é’@rmbr
_ : } n i&e latter). The range of conidial sizes of
ES ;:faie, near tf{}& on a éek_é‘%@ g leaf of C La?;'f' erise fﬁ}m Vﬁi“{mx gsaa}%‘élés {? %bivi Figs. 49-56) are
15; 27 0et. 1996, EH.C. M K*?zﬁ; HKT, D n 57} from Lake
: : Bai‘rme, Amﬂ’ai exign e ”uutti iength, width,
Bmae&i ‘was Hong Kong: nva and lateral thick afits o ia are equal to the minimum
3 - of each respective dimension of those C. caribense collec-

\ h \& Mercado) Nawawi &
: 89
Figs. 16-22, 61-63

he ca;’*ais a*e E}‘i&ﬁ éh-lsai‘ to'seein mr*ag,s S
pigm 3 = A, north Queensland,
lateral view {F?ﬁs 10:83,.55) ﬁi}ﬁi ofthe. o herton Tat}ieiams fake Barrine on's ged wood, 24
ious i':asziL ies ‘ﬁaﬁ ﬁse rows of ?fan\vfsrw - i g(}%& g;:?:; Q}gg aﬁg ‘Q f§ 335 ree k {M} 37 §2:

Eﬁ *‘ai}% ?S?‘%é, M. Wong and KD; ﬁy@eﬁ

: g&ias&mg of C prilchrum
My es;z&m ex m’ghs ;3@&:}3’\& ”"; he conidia of the Brunei
csmpcsﬁhm Conidiophora usque 25 pm {:Guvcﬁg:z {5—; M. ares y larger and the species

,‘Gﬁlﬁl S%sssi& riﬂemiyi' \ ’ nsions, zrciacmg number

B85 5-8 um, mm Ca}m mpor \ f‘zbense
sed parviora. \ : NEIAE
RALIA north Oy % nd, Atherton Ta- ~  sPECIM XA +BRUNEL Temburong, Batu Apoi For-
rrine, on subr ;srgeﬁ ood, 24 Apr. 1996, servy S ;gs.z Beiai&%. Kuala Eeiaisﬁg Field Studies

E&?ﬁi HEUR *5»/55’3 - ‘éntre; Sitam/ on ged. W 24 Oct. §9§5

ibid., Ashion’s frail, on'a iﬁf&m‘ﬁ% iezﬁ of rfe@fs;ﬁefa sp., E—i
Qct. 1995, S.R. Whitt E?K {M% 4?5}1

(IMI 326603, Nawawi &ﬁuﬁmm an;gﬁs&i three collections

Iasczcsia‘{es H g?e or Sg;as:gséy branched,
e, up to 25 pmiong, 2-3.5 um were obtained from Brunei, two on submerged E&e{‘*é and the
diogenous celis integrated, terminal, determinate, other from a decaying leaf of Freyeinetia sp. (Table 3). The

© 1998 NRC Canada
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Figs. 16-22. Canalisporium pulchrum: Figs. 16-18. Collection from Brunei (HKU{M) 2911): Fig. 16. Sporodochia on submerged wood.

Fzg 17. Squash mount of a young sporochium showing fascicle of conidiogenous hyphae with swollen cells. Fig 18. Conidia. Figs. 19, 20.
om Australia (J fﬂ‘;@:’ M} 3192). Conidia. Note that banding in the septa is thinner in this collection and canals are visible in Fig.
ave 8 rows of cells from this collection. Fig. 22. High

553
<

0 2911, 4;3 idia. Note that the Ca}md}a%
arrowed) at the basal cell resulting from rhexolytic conidial secession.

291 1) showing minute frill {
19=20pm; F iﬁsi 17,18,20-22 = 10 pm.
1 £ H

i

M

7
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1 23-31. Canalisporium elegans. Collection from Brunei (HKU(M) 2922). Fig: 23. Sporodochia on submerged wood. Fig. 24. A conidium -
| \with & degenerated, vesiculate conidiogenous hypha attached to the base. Figs. 25,26. Two conidia with vesiculate cells attached at the base. .
i 30. Higher magnification of a conidium showing canals in the septa, Note that the majority of the canals are in the
nagnification’'of 2 conidium showing minute fill (arrowed) at the basal cell resulting from rhexolytic conidial

23 =200 pm; Figs. 24-31 = 16 um.

v50 27-29. Coni

L
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Figs. 32-41. Canalisporium kenyense (IMI 285428a, holotype, Kenya). Figs. 32, 33. Sporodochia on rotten wood. Fig. 34. Squash mount of
two sporodochia with mature conidia. Figs. 35-40. Conidia. Note that each csﬁidium has three small cells in a row at the base and a single cell
at the apex. Fig: 41. A conidiun in lateral view. Scale bars for Figs. 32, 33 = 200 pumy; Fig. 34 = 50 pm; Figs. 35, 36 = 20 pny; Figs. 3741 = 10 um.
Figs. 42-48. Canalisporium pallidum (HKU(M) 5903, holotype, Hong Kong). Fig. 42. Spor siccm on submerged wood. Fig. 43. Squash
mount of a portion ofa a sporodochium showing conidia. Note that some of the conidia have an additional septa. E-ACA 44. A mass of conidia with
septa in focus. Fig. 45. The same mass of conidia with canals in focus. Note that each vertical septum is perforated by a canal, whereas only t
SS?»?“ a% the concave side of the conidia possess canals. Fig. 46. Three conidia, one in lateral view showing dmm}cf canals. Note tha

5

H

fransves

K

cies are pale and the sepia are not banded. Figs. 47, 48. Conidiogenous
é v eiapmg conidium (arrowed}.- Scale bars for Fig. 42 = 200 pon: Fig 43 = 20 pm; Pigs, 4448

hyphae bearing mature conidia and 2 young

conidia of these collections are all iéﬁﬁiicﬁ in ms@%a‘{)g}-’
The canals that hink the cell lumens are fairly distinet {% ig. 30},
although the septa are darkiy pigmented. Each vertical septum
has a single canal, whereas along the transverse sepia, canals
are only presentin the middle s@ia?mg of cells: Under the Hght
mgai}sg@ps these canals resemble the dolipore septa of many
basidiomycetes.

Canalisporinm kenyense Goh, W H. Ho & K.D. Hyde, sp.nov.
Figs: 32-41, 59

= Berkleasmium pulchrum Hol,-Jech & Mercado sensu P.M.

Kirk, Mycotaxon, 23: 313,1985 .°

ETYMOLOGY: kenyense: in rsferem@ tﬂ the type locality in
Kenya.

Sporodochia-in s.ubst«ats naturali fé§s;§srgag punctiformia,
pulvinata, atra, 100-140 im diam. Mycelium in substrato im-
mersum, ex hyphis ramiosis, septatis, laevibus, subhyalinis vel
pallide brunneis, 2—3 yn latis compositum: Conidiophora mi-
cronemata vel semi-macronemata, mononemata, fasciculata,
sém;ﬁcia vel inferdum ramosa, septata, hyaling vel pallidis-
sime brunnea; laevia, usque 25 ‘pm longa; 2-4 um lata.
Conidia acrogena, solitaria, complanata; in conspectis superfi-

cialibus late ellipsoidea vel pyriformia, in conspectis laterali-
bus anguste ellipscidea wel clavaia, 3456 % 24-34 x
1418 pm, laevia, crassin iﬁw‘{a, rubrobrunnea vel atrobrun-
nea, muriformia, cum seplis longitudinalibus biserialis et
(3—)4-5(—7) septis transversis i ordinem, atris, crassis prae-
dita, lumina cellularum canaliculis connexa sed obscura, ad
apicem umi wi&ia (915 x'5-7 “ﬂ}; termunaliter praedita, ad
b&sﬁm fricellu e parvae (2=3%1.5-2 um) in ordinem prae-
dita, conidiorum secessio rhexolytica,

HOLOTYPUS: KENY% Mt Kenya, Castle Forest, on rotten
wood, 25 Jan. 1984, P.M. Kirk, 7/593a, IMI 285428a.

isotypus: HKU(M) 3350, slides. -

Sporodochia on natural substrate scattered puncuferm
pulvinate, black, 100-140 pm in diameter. Mycelium im-
mersed in the substrate, composed of ‘branched, septate,
sm@efh subhyaline to pale brown, 23 yim wide hyphae. Coni-

liophores micronematous or semi-macronematons, monone-
matous, fasciculate, simple or sometimes branched, septate,
hyaline to very pale brown; smooth, up to 25 um long, 24 um
wide. Conidial secession thexolvtic. Conidia acrogenous, soli-
tary, flattened, one cell thick, broadly tﬁgz:}ééaé or ??’Eﬁfﬁm
m surface view, narrowly ellipsoidal to ia% ate in lateral view,
34-56 X 24-34 x 14-18 pm, -smooth, thick-walled, reddish
brown to dark browsn, muriform, with 2 straight columns of
vertical septa and (3-34-5(-7) rows of transverse sepis,

slightly constricted at *E‘if} septa, apical rows of cells darker than
the basal rows, dark and thickly banded atthe septa, canals in
the septa obscured by dark pigmentation, apex comprising a

tim), base QGmﬁﬂb}Eg three thin-
x1.5-2 um} in a row.

ecies are the darkest amongst all
Kamm species of Qﬁh 2 Syﬂmsm The species is unigue in hav-
ing conidia with three small cells in a row at the base.

Goh, W.H. Ho & K.D. Hyde, sp.nov.
Figs, 42-48, 58

ETYMOLOGY: palliduny; in reference to the pale color of the
conidia, compared with other known ‘species, which normally
have darkly pigmented conidia.

Spﬂmdachia :in- substrato- naturali’ punctiformia, dispersa,
granulata, atrogrisea, usque 200 um lata. Mycelium
plerumgue in substrato immersum, ex hyphis ramosis, septatis,
5;1%5;'}}'&}_--35, 1.5-2.5 ym latis, laevibus, compositum. Conidio-
phora micronemata vel semi-macronemata, mononemata, fas-
ciculata, simplicia vel- sparse ramosa, laevia, hyalina vel
subhyalina, usque 25 pm longa, 2-3 um lata, Cellulae coni-
diogende in conidiophoris incorporatae, terminales, determi-
natae, cylindricas vel leniter vesiculosae. Conidia 25-39 X
{(15)16-20(-22} x 8-10 um, acrogena, s&g,aﬁa, complanata,

Canalisporium pailidum

Iaevia, in conspectis s&;ﬁeﬁmaﬂ%m plus minusve ellipsoidea

vel oboveidea, leniter curvata, in conspectis lateralibus oylin-
drica-vel late clavata, pallide olivacea vel pallidissime
olivaceobrunnea, muriformia, plerumgue cum septis longitu-
dinalibus uniserialis ef 4-5 seplis fransversis in ordinem, non
vittatis, tenuis praedita, interdum cum 1-2 septis verticalis ad-
ditis praedita, lumina cellularum canalicnlis conspicue con-
nexa, cellula basali cuneiformia, susiij;a ina, tenuitunicata,
2.5-3.5 yum lata, conidioram secessio rhexolytica

Hororypus: HONG KONG, New Territories, Tai Po, Tai Po
Kau Country Park, on submerged wood, 29 Dec. 1996, W.H.
Ho, HKU{(M) 5903.

Sporodochia on natural subsirate punctiform, scattered.
granular, dark grey, up to 200 pm wide. Mycelium mostly im-
mersed in the substrate, composed of branched, septate, sub-
hyaline, 1.5-2.5 ym wide, smooth hyphae. Conidiophores
micronematous or semi-macronematous, mononematous, fas-
céaﬁate %i?ﬁ§§€ sr sparsely branched, smooth, hyaline or sub-
hyaline, up to 25 um long and 2-3 pim wide. Conidiogenous
cells ﬁ*isg%fs termainal, deferminate, cylindrical or slightly
vesiculate. Conidi § secession ﬁaxmyzc Conidia 25-39 %
(15316-20(-22) x 8-10 um, acrogenous, solitary, one-¢

20—
f"Lek and flattened, smooth, more.or less ellipsoidal or obov

PE surface view, slightly ‘ﬁvbé cylindrical or broadly clavat
i lateral view p le olivaceous or very pale olivaceous brov
muriform, n r with a slightly curved column of vertics

septa and f§~~ WS Qf transverse septa, occasionally one or
of the central rows of cells may have additional 1-2 verti

© 1998 NRC Can
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septa, septa unpigmented, thin and canals clearly visible, basal
cell cuneiform, subhyaline, 2.5-3.5 pum wide, thin-walled.
KNOWN DisTRIBUTION: Hong Kong.
note: The conidia of this Sgﬁ‘ss arethe paiﬁsi amongst all
known species of Canalisporium. The species isunique in hav-
ing conidia with additional vertical sepia besides the single,
central column of septa. Bach vertical septum is perforated by

a canal. Along the rows of transverse septa, only those on the
concave side of the conidia possess canals; those on the.convex

side are not perforated (Figs. 45-48).

Biscussion

Nawawi and Kuthubutheen {g- 989} introduced Canali fﬁ;{*@?jﬁm
based on C. caribense, C. pulehrum, and C. elégans, species
that have several common characters: They are all ipnicolous
with black, punctiform, nonstromatic sporodochia, which con-
tain muriform conidia that are complanate, generally brown,
and have longitudinal and horizontal rows of septa that are
darkly pigmented. They have a single basal cell that is delim-
ited from the conidial body in pigmsmatmﬁ size, and wall
thickness. We have found further features that broaden the
generic concept of Canalisporium and Some of these features
are noted below.

1. Species of Canalisporium are not restricted to a lignicol-
ous habitat because they also cceur on decaying parts of the
monocotyledons, such as bamboe culms, gaim
leaves of Freycinetia and Pandanus. 118 unknown if they also
occur on fallen dicotyledonous leaves.

2. The sepia in the conidia of most Canalisporium species
are generally thickly banded and the canals are frequently
obscured by this heavy pw‘ﬁgﬁgaauﬁ This is not the case’in
C. pallidum, because the conidia are pale with clear septation
and conspicuous canals.

3

3
and the presence of septal canals in all Canalisporium species

1

103399q), the conidia of which are composed of three-seriate

cells (Ellis 1976) and similar to those of C. pulchrum. Bevk-
leasmium leonense, however, is not a Canalisporium because -

Key to species of Caﬁgiispaxieém

‘ﬁiﬁes, and -

‘these vesiculate celis may still be a

. The ordered arrangemient of se 33 2'in the comidial body -

is unique amongst faxa of %}«'ﬁ:}ﬁ@ﬁyceieg We have examined
the type n&tﬁrﬁi of Berldeasmium feonense MLB. Eliis {T M

Can. J. Bot. Vol. 76, 1998

its conidia lack septal canals, although the conidia are pale with
thin, unpigmented septa.

4. The three smaller cells at the base
C. kenyense are extraordinary, because most species
single basal cell.

5. Nawawi and Kuthubutheen {1989} noted that conidial
secession in Canalisporium was Qbthbi}’ﬁ{, and z}rgzgeseé this
as one of the criteria separating {’&fzg&sp&?mﬁz 5@6&% from
Berkleasminm; which apparentty has 1
cession. We have observed s{}ﬁiéiai S%‘VSSS_{QE} in Cam is-
porium to be thexolytic because minute frills of fwall remnants
are seen at the base of the conidia (Figs. 11, 22, 31). This
mechanism is also seen in Berkieasmium Jeonese. In this case,
the mechanism of conidial secession is no longer a separating

of the conidia in
s have a

feature between Canalisporium and Berkleasmium.

6. The conidiophores in Canalisporium are described by
Nawawiand Kuthubutheen (1989) as semi-macronematous o
macronematous. We have observed the conidiophores to be
hypha-like (micronematous) or barely distinguishable from
vegetative nysﬁae {Qeﬁm«?ﬁacrahﬁramag ). They are normally
aggregated in a loose fascicle (Fig. 17). ”“he conidiophores ar
mxtiaﬁy miore or less cyim@ma} (Figs. 47, 48) and eventually
give rise to a single crop of conidia. Conidium ontogeny and
maturation are syfichronous so that conidia from each sporo-
dochium are more or less the same in terms of size, number of

ells, and pigmentation. Developing conidia are n{}fmaﬂy em
bedded in a hyaline gelatinous sheath that may i}ﬁrS!Si when
the conidia maturs; No prolifesation is seen in the conidio-
phores.-When the conidia mature, -the h&@ha»sm co “Edﬁé}»
phores swelland the cells become vesiculate (Figs. 2, 5, 7, 24).
These awollen cells eventually disintegrate and the crop of
mature conidia are released. Occasionally, one or more of
ttached @3 the base of the
conidia after conidial secession f(? igs. 3, 6, 25, 26). This phe-
nomenon, however, is more frequently encountered mm (.

‘caribense, Detached conidia that occasionally or consistently

bear one of more vesiculate cells at the baae are also seen in
other hvphomyeetes, e.g.;  Berkleasmivm corticola (Karst.}
Moore (Sharma 1980, Dictvosporinm gazntii Bhat and Sutton
(1985, Monodictys paradoxa {Corda) S.-Hughes (Hughes
1951}, and Oncopodium artoriae Sace. (Ellis 1971). Whether
this character is the result of conidiogenesis and conidial se-

la. Conidia with three dlstmct small cells i tn a row at the base and a smgls cell at the apex . i C. kenyense
1b. Conidia with a smgle basa% cell and one (rarely), two or more cells in 8 TOW 8t the 8PEX ...t 2

2a. Conidiawitha Si?gié column of verfical septa but occasionally wﬁfi a few additi onal, scattered, vertical septa, pale,
olivaceous with clearly visible septa and canals, septa thin a*ﬁ notbanded.. i e C. pallidum

)
Sh

Conidia with a single, double, or 4-5 colummn(s) of

ertical septa, pale brown to dark brown, se

pza usually thick

and darkly banded, canals obscured or not readily VISIBIE ..o 3
3a. Conidia with a single cohumm of vertical Sepia....in i i e .4
3b. Conidia with two or more columns of vertical xas;a .......................................................................................... 5
4a. Conidia 24-51 X 15-29 x X {8-}10-16 yum, with 3-6(-7} rows o f%: TAnNSvVerse septa oooornnieveennnen. O caribense
4b. Conidia 18-25 x 13-15 x 5-8 um, with 2-3(—4) rows of transverse sepla . exig
5aq. Conidia regularly with 2 columns of vertical septa, 25-63 x (16-)20-32 I
55. Conidia rregularly w 'iﬁ 4-5 columns of vertical septa, 32— S% X25-38x 10-13 um C. elegans

o)
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. 49-63. Conidia of Canalisporium spp. drawn at the same scale for comparison; scale bar =20 ym. Figs. 49-56. Canalisporium caribense
i various collections. Fig. 49. Brunei (HKU{M) 2910), on submerged wood. Fig. 50. ‘Brunei (HKUMD 49@2), on Freycmetea sp. Fig. 5L

i (HKU(M) 4904), on Pandanus sp, Fig, 52, Hong Kong (HKU(M) 3342),.on submerged-wood. Fig.53. Hong Kong (HKUM) 3407), on
boo culm. Fig. 54, Malaysia (HKU{M) 2883), on san?ner ed wood. Fig. 55. Philippines (HKTY M) 49086), on Freycinetia mulfiploa. Fig. 56.

uatn (HKU(M} 49013, on Pandanus teciorius. Fig. 57. Canalisporium exiguum (HKU(M) 3349, holotype), .on submerged wood from

lote that the size of the conidia is distinctly smaller when compared with those of O caribense and other Cannlisporitm species
collections. Fig. 58. Canalisporium pallichm (HKU{A) 5903, holotype), on submerged wood from Heng Keng. Fig. 59:

m kenvense (HKU(M) 3350, isotypey onvotten wood from Kenya. Fig. 60, Canalisporium elegans (HKUM) 4907 0on

jasp. from Brunel. Figs. 61-63. Canalisporisim pulchrim from various collections. Fig. 61. Australia (HKU/A4) 3792), on submerged
g. 62. Brunel (HKU(A) 2917}, on submerged wood. Note that this collection has a wide range of conidial size. Fig 63, *?ﬂng Keong
W43 4741, on submerged wood. ) o g




cession similar to that found in Canalisporium species awaits
further observations.

7. Species of Canalisporiunt have been successfully grown
i pure culture (Matsushima 1987; Nawawi and Kmhhaf‘mass
1989). We have also obtained several isolates of C. caribense
from our collections. The colonies are slow-gr: bwwmgi dark
brown, effuse, lacking aerial mycelium na comprise septate
straight, moderately branched, éfﬁr vaceous, ﬁzaez& E:\f-
Bhae Chlamydospores in culture have %; eporfed by Mat-

ushima (1987). Neither clamp connections nor septal canalg
ave been observed in the mycelium.

8. Fossilized spores of Pfe@sp@s a fariowiana Rehm and an
unn ‘s@é fossilize d fungus are il lustrated by Pirozynski and
Weresub {1979} These spores.are fossilized con i; charac-
iez‘is% ¢ of C. caribense. ? his indicates that species.of Canalis-

. An-né l-»

!Z&

S

Grﬁwg of ancient Tungi that were ecologically significant as
saprobes on:decaying plant ma gﬁi&%. :

Based on the above infon zc;& the. generic concept of
Canalisporium is hereby emended as follows:

Canalisporinm Nawawi & Kuthub. emend Goh & K.D. Hyde.
Mycotaxon, 34: 477. 1989

Habitat on decaying plant material. Spdmdc}chia on natural
substrates scattered, punctiform, pulvinate, eranular, black,
glistening. Mycelium immersed in the substrata, camsesed of
branched, septate, smooth-walled, g}ais to brown hyphae. Stro-
mata none of rudimentary, {ﬁsmﬁ ophores micronematous to
Semi-macror emat@ﬁs ioosely fasciculate, simple or sparsely
branched, subhyaline or Ii / pi igmented, smooth-walled,
septate, becoming vesicula d disintegrating as conidia ma-
ture. Conidiogenous cells infegrated, terminal, determinate,
giving rise to a single crop of conidia that matures synchro-
nously. Conidial -secession th}iﬁf%yt;ﬁ Conidia acrogenous,
holoblastic, éswsk;mg 1.8 hyaline gelatinous sheath, solitary,
pale or pigmented,; smooth-wailed, muriform, wﬁh ordered ar-
}Eﬂiﬁﬁr‘ﬁfﬂi of vertical and transverse septa, one-cell layer thick
and flattened dorsiventrally, usually with a sin gig basal cell,

ightly pig
ie an

rium may have exi ‘Eﬁ d since the Miocene and ?a:pz‘egeﬁin‘

Can. J. Bot. Vol. 76, 1698

but one with three'small 'cells at the base. Cell lumen connected
by ‘septal canals that are normally barrel shaped and pig-
mented.
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