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A new species of Trinacrium from submerged leaves from India
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Abstract: Trinacrium indica sp. nov., isolated from
submerged coffee leaves from India, is described and
illustrated. The new taxon is compared with previ-
ously described species of Trinacrium.
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Freshwater hyphomycetes (Ingoldian Hyphomycetes)
constitute an ecologically specialized group of micro-
fungi which grow on fallen and decomposing plant
litter submerged in stream and river waters. The co-
nidia of these fungi are distinctly shaped in that they
are tri- or tetraradiate, branched, sigmoid, curved or
appendaged (Ingold 1975). In the last two decades,
mountain streams and rivers traversing the Western
and Eastern Ghats in southern India and the central
and eastern Himalayas in the northern India have
been surveyed, and efforts made to document the
distribution of these fungi (Subramanian and Bhat
1981, Bhat and Chien 1990, Sridhar et al 1992, Sati
and Tiwari 1997). Nearly one third of the total 318
species of freshwater hyphomycetes recorded from all
over the world are documented from India (Sati and
Tiwari 1997).

During a survey of freshwater hyphomycetes of
Western Ghat forests, triradiate conidia with a re-
curved arm of an aquatic fungus were gathered in
foam and submerged coffee leaves from a stream in
a coffee plantation in Somwarpet, Kodagu District,
Karnataka State, India. The fungus is undescribed.
We describe it here as a new taxon of Trinacrium.

Single conidia of the fungus were transferred to
2% malt extract agar medium supplemented with an-
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tibiotic (Streptomycin sulfate 0.04 g and Penicillin G
0.04 g dissolved in 10 mL of sterile distilled water and
added to 1 L of cooling sterile medium). The fungus
grew slowly on the culture medium but submerging
14-d-old culture strips in sterile distilled water yielded
abundant conidia and conidiogenous structures at
various stages of development within 3—4 d. Leaf lit-
ter of Coffea arabica L., gathered from the same lo-
cality and incubated in sterile distilled water in a ver-
tical glass jar with agitator by a continuous flow of air
from a fish-aerator also yielded abundant conidia af-
ter 2 d. The fungus sporulated in malt extract agar
medium only after 6 wk of incubation.

Trinacrium indica Soosamma, Lekha, Sreekala and
Bhat, sp. nov. Fic. 1

Coloniae tardae crescentes in ME agar, cum marginis cir-
cinatis, albidae ad ochraceae, aequusae, 1.2-1.5 cm diam in
10 ad 12 d inter 25 C. Mycelium immersum ramosum, sep-
tatum, hyalina hyphae 1-3 wm latum. Conidiophora micro-
nematosa, mononematosa, formo lateralia on hyphae, sim-
plicia, hyalina, laevis, 1.5-2.5 X 1.5-2.5 um. Cellulae coni-
diogenae monoblasticae, laeviae, determinatae ad sympodi-
ales, hyalinae, apicalae truncatae. Conidia solitaria,
triradiata, Y-formia, bifurcatus asymetricalae, septata, hyali-
na, laevia, ad leniter constricta ac septata a punctatis bifur-
cata, pallude brunnea in massa, originata in massa 1-10 ab
loci, principalis axis cylindrica, recta vel flexuosa, 1-3-sep-
tata, 28-56 X 1.2-2.5 pm, cum 2 cylindricale ac divergenta
brachium originata synchronous ad apicem principalis axis;
brachia parvus recta vel flexuosa, rotundata in finibus, 1-2-
septata, 23-35 X 1.2-2.5 um; brachia longa 1-3-septata, re-
curvata distincta in medius inter, 46-65 X 1.2-2.5 pm.

Colonies on malt extract agar slow growing, with
circular margin, white to gray, flat, 1.2-1.5 cm diam
in 10-12 d at 25 C. Mycelium mostly immersed, com-
posed of branched, septate, hyaline hyphae 1-3 wm
wide. Conidiophores micronematous, mononematous,
formed laterally on vegetative hyphae, simple, hya-
line, smooth, 1.5-2.5 X 1.5-2.5 um. Conidiogenous
cells monoblastic, simple, determinate to sympodial,
hyaline, truncate at the apex after conidial secession.
Conidia solitary, triradiate, asymetrically Y-shaped,
septate, hyaline, smooth, thin-walled, slightly con-
stricted and septate at bifurcation point, pale brown
in mass, developing in groups of 1-10 from one lo-
cus, with main axis cylindrical, erect or flexuous, 1-
3-septate, 28-56 X 1.2-2.5 pm, with two cylindrical,
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20 um 10 pm

Fic. 1. Trinacrium indica. a. Conidiogenesis (in lower magnification); b. Conidiogenesis (in higher magnification); c.
Conidia; d. Conidiogenous locus (note the holoblastic conidiogenesis).
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synchronously developing and divergent arms at the
apex of the main axis; short arm straight or slightly
flexuous, rounded at the tip, 1-2-septate, 23-35 X
1.2-2.5 pm; long-arm 1-3-septate, distinctly recurved
at midpoint, 46-65 X 1.2-2.5 um.

Specimen examined. INDIA, KARNATAKA: Kodagu, Som-
warpet. On decaying and submerged leaves of Coffea arab-
ica, Nov 1998, IMI 385464 (HOLOTYPE). Soosamma Ma-
thews, GUFCC 168 (ISOTYPE). Dried MEA culture mat es-
tablished from single conidium isolated from decaying and
submerged leaves of Coffea arabica, 18 Nov 1998, Sreekala
Nair, GUFCC 169 (PARATYPE).

The genus Trinacrium Riess, typified by 1. subtile
Riess, is characterized by production of triradiate co-
nidia, consisting of a main axis bearing two divergent
radiate arms (Saccardo 1886). The conidia in general
are hyaline, smooth-walled, septate and Y-shaped. De-
pending upon the species, the main axis and arms of
the conidia may be thin and delicate, clavate or fur-
ther branched. Based on conidiophore and conidi-
ogenous cell morphology and conidium morphology
and ontogeny, seven species of Trinacrium have been
described. These include 7. angamosense Matsushima
(1995), T. gracile Matsushima (1975), T. inaequiram-
iferum Matsushima (1989), T. parvisporum Matsushi-
ma (1987), T. robustum Tzean & Chen (1989), T. sub-
tile Riess (Saccardo 1886, Matsushima 1975) and T.
torulosum Sacc. & Malbr. (Saccardo 1886). Species of
Trinacrium generally inhabit decaying leaf litter (Mat-
sushima 1975, 1987, 1989, 1995) but are also report-
ed as parasitizing oospores of Pythium (Drechsler
1938). Ando (1992) noted that 7. subtile has an affin-
ity for aquatic environments. Tzean and Chen (1989)
compared the species of Trinacrium and concluded
that these can be distinguished by length and width
of main axis and arms, or the shape of the conidia.
The conidium of 7. indica shows some similarity to
T. subtile and T. gracile in its overall dimensions but
differs markedly by its distinctly recurved long arm.
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