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The genus Diplococcium is reviewed, together with a synopsis of 21 accepted species and a
composite diagram of their conidial morphology. A further 11 species which have either been
synonymised, transferred to other genera, or are questionably placed in Diplococcium, are
discussed. Probable teleomorphic states in the genera Helminthosphaeria and Otthia are
briefly discussed. Diplococcium varieseptatum sp. nov. is proposed for the presumed
anamorph of Helminthosphaeria corticiorum. A key to accepted species is provided.

Introduction

The hyphomycete genera Spadicoides S. Hughes and Diplococcium Grove
produce conidia from polytretic conidiogenous cells (Ellis, 1971b; Holubova-
Jechova, 1982). When conidia detach, pores are clearly visible on the
conidiogenous cells. Both genera produce conidia which are unicellular or have
up to 7-eusepta. In many species, the septa are thick and darkly pigmented. The
generic concepts of these genera have been revised by Sinclair, Eicker and Bhat
(1985), and branching of conidiophores is not considered an important criterion
separating them. Catenation of conidia is currently the sole diagnostic character
separating Diplococcium from Spadicoides.

There are presently thirty binomial names in Diplococcium (Hughes, 1953,
1958; Ellis, 1963, 1971a, 1971b, 1976; Pirozynski, 1972; Sutton, 1973;
Holubova-Jechova, 1982; Wang and Sutton, 1982; Sinclair er al., 1985;
Subramanian and Sekar, 1989; Castafieda Ruiz and Kendrick, 1991,
Matsushima, 1993; Goh, Hyde and Umali, 1998), some of which have been
transferred to other genera (Hughes, 1958; Ellis, 1971b, 1976; Sinclair ef al.,
1985). The genus Spadicoides has been reviewed by Goh and Hyde (1996). In
the present paper, we present a bibliographic reflection on the genus
Diplococcium. Brief notes are provided with respect to the validity in
nomenclature, current taxonomic status, outstanding features, and geographical
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distribution of each of the 30 Diplococcium names. We also examined isotype
material of Diplococcium asperum Piroz. (DAOM 133941c) and D. capitatum
Piroz. (DAOM 133945), and their taxonomic status are discussed. Authentic
material of Diplococcium species in association with Helminthosphaeria species

(Herb. BPI) were examined, and the presumed anamorph-teleomorph
connections of these fungi (Samuels, Candoussau and Magni, 1997) are briefly
discussed. Based on the literature and examination of available authentical
material, we consider 21 species as acceptable in Diplococcium, while 6 species
are regarded as doubtful because of insufficient information. To facilitate
identification, some diagnostic characters of the accepted species are presented
in Table 1, their conidia are illustrated (Figs. 1-21), and a key is provided.

Taxonomy
Species accepted in Diplococcium
Key to accepted species of Diplococcium
1. Conidia verrucose, ellipsoidal to obclavate, 1-septate, 15-20 x 6-7 pm;
conidiophores unbranched; on decaying palm rachides ........... .. D. asperum
I Condaumnogn - .. ..o iamias o0y PTG 2

2. Conidia versicolored, with one or more cells distinctly darker than the other

......................... S isamnra s s s R R K L TSRy e O ]
2. Conidia concolorous, with all the cells of the same color........................ 11
3. Lomdiopbores branched.........coosbmbin s it s nh 4
3. - Comtdipphores UNDTANCHed ... ..o conmibbiieinosise e tisntilas inisns ssnitonis 7

4. Mature conidia nonseptate, ovate to obpyriform, 8.5-13 x 5.5-8 pum;

conidiophores 3-6 pm Wide ..............icmiieininineniissiseerneins D. parcum
4. Mature conidia uniseptate, ellipsoidal, clavate, obclavate or lageniform, 4-6
poade; conidiophores 2.5-4 NI WAGE - -, it issimmsvsis tissiitiss 5

5. Conidiophores dichotomously branched; conidia ellipsoidal, obovoid or

clavate, 9-16.5% 4.5-6 0 .oooiioin i st Site D. lawrencei
5. Conidiophores irregularly branched; conidia pyriform, obclavate, or
T e SRRRT L SR % 1 L0 PSRt - LERTRENIIR WERe -« A0 6

6. Conidia obclavate to lageniform, septum closer to the apex, not constricted
at the septum, basal cell darker than apical cell, 11-20 x 4.5-5 um
................................................................................................... D. bicolor
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10.

10k

1L

11.

12

22

13.

I3

Conidia pyriform to ellipsoidal, septum closer to the base, constricted at the
septum, apical cell darker than the basal cell, 5-13 x 4-5 pm
.............................................................................................. D. aquaticum

Mature conidia l-septate, 11-15 x 3-45 um; on dead grass culms
...................................................................................... D. graminearum
Mature conidia 2 or 3-septate, 9.5-40 pm long, 7-13 um wide; on dead
leaves or rotlensvoed ) L0 20t aidans | S snnos Sunelhd | 2 8

Conidiophores 3-4 pm wide; mature conidia 2-septate, constricted at septa,
subellipsoidal, central cell larger and darker than end cells, 17-25 x 7-9 um,
borne in acropetal chains; occurring on dead leaves ........... D. laxusporum
Conidiophores 3.5-8 pm wide; mature conidia 2- or 3-septate, of other
shapes or combination of conidial characters not as above; occurring on
PORLER WoplyiGraaiiuecs. aheli misn ool nodmsd. o S0 0000ty 9

Mature conidia 2-septate, base broader than the apex (broadly obclavate,

cylindric-obclavate, ovate or ellipsoidal) ............................... D. insolitum
Mature conidia mostly 3-septate, apex broader than the base (clavate or
ol | RTINS TRR TSP R T 10
Conidiophores 6-7.5 um wide; conidia 20-40 x 8-10 um, constricted at the
<17 e N R U = T SO e it D. constrictum
Conidiophores 3.5-6 um wide; conidia 16-26 x 8-13 um, not constricted or
rarely slightly constricted at thewepta ©. L .0 L sl nlbila D. grovei
Conidiophores branched............ hizan wloaond . lehigeg siin.ponldo. S 12
Comidiophoressmple......................... e AERER N rlRE T 17

Mature conidia clavate, obclavate, ellipsoidal or subcylindrical, 5.6-15 pm

wide; occurring on fruit bodies of Basidiomycetes ................................. 13
Mature conidia, oblong, elliptical or cylindrical, 3-7.5 um; occurring on
wood or leaves.............. ~aanEnnl om0 0] LW JOORE 3 S T[T 15

Mature conidia 0-1-septate, 13-29 x 6-9 um; overgrowing carpophores of

Clevamiaceanty. oo L bot abekl O3 dot) wmusniissen i D. clavariarum
Mature conidia with 2-3 or more septa overgrowing carpophores of
Camieeede .. .t e S G 14
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14.

14.

13,
15.

16.
16.

155

17.

18.

18.

19.

19

20.

20.

Conidia (11-)19-42(-55) x (5-)7-11(-15) pm, with 1-5 septa, cylindrical to

S | RN LR Wil 111+ Sl IR ot D. varieseptatum
Conidia 16-32 x 5.6-9 pum mostly 3-septate, ellipsoidal, obclavate or
060 7 1 L RS I 8. & 7] SCEARRIS ;5. 1 D. clarkii
Mature conidia mostly 0-septate, occasionally 1-3-septate, 8-40 x 4.5-0 um;
occurring on living leaves of Pandanus ............................... D. pandani
Mature conidia mostly 1-septate, occurring on rotten wood ................... 16
Conidiat-0 X 3L [N .........000 b iaatan vnem dhe RN D. spicatum
COniR 1230 551,53 il v..iniibi SRR R L 5RO D. pulneyense
Occurring on stromata of Diatrype; conidiophores 3-3.5 um wide; conidia
0=1-septate; 4:510 x 2. 54 i SRR Lo dnibaaiis D. heterosporum
Occurring on bamboo culms or palm material; conidiophores 3.5-9 um wide

18

Mature conidia 0-septate, 7.5-12 x 2.5-5.5 pum; conidiophores 3.5-4 pm
wide, with conidiogenous pores confined to swollen terminal cell
......................................................................................... D. capitatum
Mature conidia 1-7- septate 12-34 x 6-10.5 pm conidiophores 4-9 pm
wide, conidiogenous pores not as above.............. e T 5 s 19

Mature conidia (1-2-)3-7-septate, constricted, not darkly pigmented at the

septa, cylindro-obclavate, 14-33 X 6-O um ... D. stoveri
Mature conidia 1(-2)-septate, not constricted, darkly pigmented at the
septa, oblong, ellipsoidal, broadly fusiform or ovate ............................. 20

Conidiophores subulate, 7.5-12 pm wide; mature conidia oblong or
ellipsoidal, 12-22 x 6-9 pm; occurring on decaying bamboo culms
......................................................................................... D. dendrocalami
Conidiophores cylindrical, 4-6 pm wide; mature conidia broadly fusiform or
ovate, 12-34 x 7-10.5 um; occurring on rotten palm petioles
...................................................... e A POE UG Z ORIy

Diplococcium aquaticum Goh, K.D. Hyde and Umali, Mycologia 90: 514
(1998). (Fig. 1)

This species is unique in the genus in having slender (2.5-3 um wide)

conidiophores and pyriform conidia. It is comparable to D. graminearum which
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Table 1. Synopsis of accepted species of Diplococcium.

Species Conidiophores Conidia Habitat
branching/sizeEl shape wall colour septation size”
D. aquaticum \'/80-140 x 2.5-3 ellipsoid, pyriform smooth versi- 1, constricted, banded 5-13 x 4-5 submerged wood
D. asperum X /[-250 x 4-5 ellipsoid, obclavate rough con- 1, constricted, not 15-20 x 5.5-7 rotten palm
banded rachides
D, bicolor \'/90-400 x 2.5-4 obclavate, lageniform  smooth versi- 1, not constricted, 11-20 x 4-5.5 rotten wood
banded
D. capitatum X /-180 x 3.5-4  short cylindric, broadly smooth con- 0 7.5-12 x 2.5- rotten palm
ellipsoid 5.5 rachides
D. clarkii V/70-200 x 4-8 ellipsoid, subcylindric, smooth con- 1-3, not constricted, 16-32 x 5.6-9 basidiomata
obclavate banded (Stereales)
D. clavariarum N/ 50-120 x 3-5 ellipsoid, clavate, smooth con- 0-1, not constricted, 13-29 x 6-9 basidiomata
obclavate banded (Clavaria)
D. constrictum X/ 100-360 x 6-7.5 obovoid, clavate smooth versi- 2-3, constricted, 20-40 x 8-10 rotten wood
banded
D. dendrocalami X /120-280 x 7.5- oblong, ellipsoid smooth con- 1-2, not constricted, 12-17 x 6-9  rotten bamboo
12 banded culms
D. graminearum X [ -300 x 3-4 narrowly obpyriform,  smooth versi- 1, constricted, not 11-15 x 3-4.5 dead grass stem
obclavate banded
D. grovei X /-350 x 3.5-6  obovate, clavate smooth versi- 3, not constricted, 16-26 x 8-13 rotten wood
banded
D. heterosporum X / 150-200 x 3-3.5 elliptical, obovate smooth con- 0-1, constricted, not  4.5-10 x 2.5-4 stromata of
banded Diatrype
D. insolitum X /40-120 x 3.5-8 broadly obclavate, smooth versi- 2, not constricted, 9.5-22 x 8-11 rotten wood
ellipsoid banded
D. lawrencei '/ 120-320 x 2-3 .5 ellipsoid, clavate smooth versi- 1, not constricted, 9-16.5 x 4.5-6 rotten wood

banded




Table 1. (continued).

Species Conidiophores Conidia Habitat
branching/size” shape wall colour septation size”
D. laxusporum X /170-250 x 3-4 subellipsoid smooth versi- 2, constricted, banded 17-25 x 7-9 dead leaves
D. pandani N /-400 x 4-5 ellipsoid, cylindric smooth con- 0, occasionally 1-3 8-40 x 4.5-6  living Pandanus
leaves
D. parcum v /70-300 x 3-6  ovate, ellipsoid, smooth versi- 0 8.5-13 x 5.5-8 rotten wood
obpyriform

D. X / 130-500 x 4-6 broadly fusiform, ovate smooth con- 1-2, not constricted, 12-34 x 7-10.5 dead palm petiole

peruamazonicum banded

D. pulneyense \/-300 x 3-5.5 elliptic, subcylindric smooth con- 1-2, constricted, not 12-30 x 5-7.5 dead wood
banded

D. spicatum v/ 200-400 x 2.5-4 oblong, ends rounded  smooth con- 1, constricted, not 6-9 x 3-4 rotten wood
banded

D. stoveri X /-550 x 5-8 cylindric, obclavate smooth con- 1-7, constricted, not 14-33 x 6-9 living Elaeis leaves
banded

D. varieseptatum [ -250 x 4-6 cylindric, ellipsoid smooth con- 1-5, constricted, 11-55 x 5-15  basidiomata
banded (Corticiaceae)

\/ = branched;
X = unbranched;

versi- = conidial cells differ in pigmentation; 4 = Measurements in pum.

con- = conidial cells of the same pigmentation.
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Figs. 1-21. Conidia of Diplococcium spp. 1. D. aquaticum. 2. D. asperum. 3. D. bicolor. 4. D.
capitatum. 5. D. clarkii. 6. D. clavariarum. 7. D. constrictum. 8. D. dendrocalami. 9. D.
graminearum. 10. D. grovei. 11. D. heterosporum. 12. D. insolitum. 13. D. lawrencei. 14. D.
laxusporum. 15. D. pandani. 16. D. parcum. 17. D. peruamazonicum. 18. D. pulneyense. 19.
D. spicatum. 20. D. stoveri. 21. D. varieseptatum. Bars = 10 um.
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also produces uniseptate, versicolored conidia. The latter, however, differs in its
unbranched conidiophores, obpyriform conidia with a central septum, and darker
basal cell.

2. Diplococcium asperum Piroz., Mycological Papers 129: 14 (1972).
(Figs. 2, 22-26)
= Spadicoides aspera (Piroz.) C.J. K. Wang and B. Sutton, Mycologia 74: 498 (1982).
Material examined: BRUNEI DARUSSALAM, Temburong, Kuala Belalong, path to
Ruth’s Plot, on dead petioles of Licuala sp., 26 Dec. 1993, J. Frohlich LI40 (HKU(M)
JL/L140); TANZANIA, Kigoma, Mkenke, on dead fallen rachides of Elaeis guineensis, 13
Mar. 1964, K. A. Pirozynski M780d (DAOM 13394 Ic, isotype).

This species described from palms is unique in having verrucose, uniseptate
conidia (Pirozynski, 1972). It was transferred to Spadicoides on the basis of
unbranched conidiophores (Wang and Sutton, 1982), but the transfer was not
accepted by Sinclair ef al. (1985) because of its catenate comdia. Holubova-
Jechova (1982) proposed the exclusion of this species from Diplococcium on

the basis of her observation of “atypical” conidiogenous pores. Based on our
examination of the holotype, in which conidiogenous pores typical of
Diplococcium were apparent (Figs. 23-25), we consider this an acceptable
species.

3. Diplococcium bicolor Hol.-Jech., Folia Geobotanica et Phytotaxonomica,
Praha 17: 317 (1982). (Fig. 3)

This species produces lageniform to obclavate, uniseptate, versicolored
conidia. It is unique in that the conidia occur in branched chains and are often
aggregated in whorls around the conidiogenous cells. It is known only from the
type locality (Czechoslovakia).

4.  Diplococcium capitatum Piroz., Mycological Papers 129: 14 (1972).
(Figs. 4, 27-31)

Material examined. TANZANIA, Kigoma, Kakombe, on dead fallen rachides of Elaeis
guineensis, 19 July 1963, K. A. Pirozynski M21b (DAOM 133945, isotype).

This species described from palms is unique in having unbranched
conidiophores which bear terminal, irregularly swollen or bulbous, polytretic
conidiogenous cells. Percurrent regeneration of the condiophores has been noted
(Pirozynski, 1972). Holubova-Jechova (1982) considered the conidiogenous
cells in this species “atypical” and proposed its exclusion from Diplococcium.
We consider D. capitatum an acceptable species because conidiogenous pores
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Figs. 22-26. Diplococcium asperum (from isotype, DAOM 133941c). 22. Colony on natural
substratum. 23. A conidiophore bearing a conidium. 24, 25. Apical and central portions of
conidiophores, respectively. 26. Apical portion of a conidiophore with two rough-walled
conidia in a chain. Figs. 27-31. Diplococcium capitatum (from isotype, DAOM 133945). 27,
28. Colonies on natural substratum. 29, 30. Conidiophores bearing conidia at the swollen
apex. 31. Conidiophore bearing chains of uniseptate conidia at the swollen apex. Bars: 22, 27,
28 = 100 pm; 23-26, 29, 30 = 10 um; 31 = 20 um. Arrow heads indicate conidiogenous pores.
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typical of Diplococcium are clearly visible (Figs. 29, 30) in the type material
(DAOM). 1t is known only from the type locality (Tanzania).

5. Diplococcium clarkii M B. Ellis, More Dematiaceous Hyphomycetes, 391
(1976). (Fig. 5)
Teleomorph: presumably Helminthosphaeria odontiae Hohn., Sitzungsber. Akad. Wiss.

Wien Math. Naturwiss. KI1. Abt. I, 116: 109 (1907).

Material examined : FRANCE, Hautes Pyrénéés, Capvern, on Corticiaceae, 4 Sep. 1994,

F. Candoussau FC300 (BPI 749440); ibid., Bois de Amou, on Corticiaceae on Alnus sp., 25

Aug. 1986, F. Candoussau FC350 (BPI 749456); ibid. Pyrénéés Atlantique, Bois de Pau, on

Corticiaceae, 30 July 1995, F. Candoussau FC381 (BPI 749425). SWITZERLAND, Kt.

Thurgau, Grutried, near Wangi, on decorticated wood of Alnus glutinosa, 23 June 1974, W.

Matheis FC376 (BPI 749448).

This species has been reported from living basidiomata of Cristella
confinis, Hyphoderma praetermissum, and other corticiaceous basidiomycetes
(Ellis, 1976; Holubova-Jechova, 1982; White and Ginns, 1984). Based on
examination of material from BPI, we consider the Diplococcium species which
has been frequently found in association with Helminthosphaeria odontiae
(Samuels ef al., 1997) is conspecific with D. clarkii. The distribution of D.
clarkii now includes Canada, Czechoslovakia, France, Sweden, Switzerland, and
the United Kingdom

6. Diplococcium clavariarum (Desm.) Hol.-Jech.,, Folia Geobotanica et
Phytotaxonomica, Praha 17: 324 (1982). (Fig. 6)
= Helminthosporium clavariarum Desm., Ann. Sci. nat. Sér. 2. 2: 70 (1834),
= Scolecotrichum clavariarum (Desm.) Sacc., Sylloge Fungorum 4: 349 (1886).
= Cladotrichum clavariarum (Desm.) Hohn., Zentralbl. Bakt. Abt. 2, 60: 9 (1923).

= Spadicoides clavariarum (Desm.) S. Hughes, Canadian Journal of Botany 36: 806
(1958).

Teleomorph: presumably Helminthosphaeria clavariarum (Tul.) Fuckel, Symb. Mycol.:
166 (1870).

This well documented species is known to occur on aphyllophoraceous
basidiomata of the Clavariaceae (Ellis, 1963; Holubova-Jechové,1982; Samuels
etal., 1997).

7. Diplococcium constrictum (C.JK. Wang and B. Sutton) R.C. Sinclair,
Eicker and Bhat, Transactions of the British Mycological Society 85: 736
(1985). (Fig. 7)
= Spadicoides constricta C.J.LK. Wang and B. Sutton, Mycologia 74: 498 (1982).
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