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ABSTRACT

The heterobasidiomycete fungus Eocronartium muscicola is an obligate parasite recorded on about 21 moss species,
mainly from the Northern Hemisphere. It interacts with its hosts mainly by replacing the sporophyte and obtaining water
and nutrients from the gametophyte through specialized tissues. This work reports for the first time E. muscicola on the
native mosses Eurhynchium corralense and Eurhynchiella acanthophylla in central and southern Chile, in different forest
formations. Also, associations between fungi and bryophytes as well as the taxonomic status of Chilean host mosses and its
relationship with E. muscicola are discussed.

Keyworps: Pucciniomycetes, Eurhynchiella acanthophylla, Eurhynchium corralense, moss parasite, Chilean Mycobiota.

RESUMEN

El hongo heterobasidiomycete Eocronartium muscicola es un parasito obligado registrado en alrededor de 21 especies
de musgos, principalmente del hemisferio norte. Interactiia con los musgos reemplazando el esporofito y de esta forma
aprovechando el flujo de agua y nutrientes que va desde el gametofito a través de tejidos especializados. Este trabajo reporta
E. muscicola por primera vez en Chile central y sur con los musgos nativos Eurhynchium corralense y Eurhynchiella
acanthophylla en diferentes tipos de formaciones boscosas. Ademas, se comentan los tipos de relaciones entre hongos y
briofitas y se discute el estatus taxondmico de los musgos chilenos hospedantes y su relacion con E. muscicola.

PALABRAS cLAVE: Pucciniomycetes, Eurhynchiella acanthophylla, Eurhynchium corralense, parasito de musgos, micobiota

chilena.

INTRODUCTION

During floristic surveys in central and southern Chile,
whitish, club-shaped sporophores of a basidiomycete
were observed growing on the ramifications of different
pleurocarpic moss species. Bryophylous fungi are common
on mosses, liverworts and hornworts. Taxonomically diverse
fungi are found in this associations, especially ascomycetes
(Dobbeler 1997, 2002) but also zygomycetes (Thormann
et al. 2001), and basidiomycetes such as FEocronartium
muscicola (Pers.) Fitzp., Naucoria sphagneti P.D. Orton
and Arrhenia retiruga (Bull.) Redhead (Kost 1988). A
relationship among lichenized fungi and bryophytes has
also been observed, with the lichen Ochrolechia androgyna
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(Hoffm.) causing the death of an individual of the moss
Hypnum cupressiforme Hedw. (Faegri 1980). Many genera
of these fungi are obligate parasites with most of them
belonging to the Pezizomycotina (Ddbbeler 1997, 2002;
Frieders & McLaughlin 2001). Others live in a symbiotic
association similar to the arbuscular mycorrhiza (Schiissler
2000). Nevertheless, the associations between fungi and
bryophytes have been scarcely studied from the point of
view of morphology, function and ecology (Davey & Currah
2006) and to date, there have been no reports of bryophylic
fungi in Chile. In this study we report for the first time E.
muscicola in Chile, with a characterization of the native
mosses associated.
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MATERIAL AND METHODS

SAMPLE IDENTIFICATION

The samples were collected and processed according to
Rossman et al. (1998) and were documented in sifu and in
laboratory with a Nikon Coolpix L1, P8 and D90 camera
(Nikon, Japan). KOH 3% and lactophenol blue solution
were used for the microscopic characterization through
a phase contrast microscope (Axiostar plus, Carl Zeiss,
Germany). Fungal taxonomy was based on Kirk et al.
(2008), following the nomenclature of Index Fungorum
(http://www.indexfungorum.org/Names/Names.asp, access
date: May 2011). The data bases for Chilean fungi of Mujica
et al. (1980) and Minter & Peredo (2006) were reviewed.
The species of mosses were determined by comparison
with herbarium material and following nomenclature of
the data base of TROPICOS from the Missouri Botanical
Garden (http://www.tropicos.org, access date: May 2011).
The specimens collected were deposited in the herbaria of
Museo Nacional de Historia Natural in Santiago (SGO).
Herbarium abbreviations follow Thiers (2011).

RESULTS

TAXONOMY AND DESCRIPTION
Eocronartium muscicola (Pers.) Fitzp., Phytopathology 8:
197 (1918).
(Synonyms, see Index Fungorum)
Type location: Sweden.
Chilean specimens, described as follows, correspond
well to the descriptions given by Atkinson (1902), Lowy
(1971) and Rockett & Kramer (1973) with simple and erect
basidiomata, club-shaped to filiform, white to pale cream
colored, with a thin and waxy to sub-fleshy appearance,
darkening towards the apex, up to 20 mm tall and 0.5 mm
diameter (Fig. la, 1c); hymenium amphigenous, sterile at
the base; heterobasidia differentiating in clavate probasidia
and curved metabasidia, becoming transversally triseptate,
65 x 6 pm; sterigmata sub-cylindrical to subulate 13 x 3.5
um; basiodiospores falcate, 22-30 x 4-7 pm, generating
secondary spores or germinating by a germ tube (Fig. 1b).
E. muscicola has a wide distribution in both hemispheres,
with most records from Northern Hemisphere within Europe
and North America (Kirk et al. 2008), although also there
are records from Costa Rica (Frieders & McLaughlin 2001),
Argentina, Brazil and Colombia (Lowy 1971, Wright &
Wright 2005).

CHILEAN MOSSES AS HOSTS OF EOCRONARTIUM MUSCICOLA
E. muscicola was found parasitizing two different
pleurocarpic moss species, Eurhynchiella acanthophylla

(Mont.) M.Fleisch. (Fig. Lc, 1d) and Eurhynchium corralense
(Lorentz) A.Jaeger (Fig. la), both species placed in the
Brachytheciaceae. It should be mention that the collection
from comuna de Chaitén was named Eurhynchium cf.
corralense, since it has markedly more cordate leaves than
the rest of the collections examined. However there is not
enough information about the variability of this taxon, and
a revision of the genus Eurhynchium in southern South
America would be needed for taking further taxonomic
conclusions.

SpeciMENS EXAMINED. CHILE, Region Metropolitana, Maipu,
Rinconada de Maipti, Quebrada de la Plata. Parasitizing
Eurhynchiella acanthophylla (det. Juan Larrain) on a
rock within a forest of Cryptocarya alba (Molina) Looser
(‘Peumo’) and Quillaja saponaria Molina (‘Quillay”), lat.
33°29°53.89”S, long. 70°55°05.05”0, 765 m s.n.m., leg.
L. Fatndez, J.L. Henriquez and P. Sandoval, det. Pablo
Sandoval, 24-1X-2009 (SGO 159989). Region de Los Rios,
Futrono, around lake Maihue, parasitizing Eurhynchium
corralense (det. Juan Larrain) on a fallen tree in a forest
composed mainly of Nothofagus obliqua (Mirb.) Oerst.
(‘Roble’), lat. 40°09°5.76”S, long. 71°59°15.36”0, 314
m s.n.m., leg. P. Sandoval, det. Pablo Sandoval, 5-V-
2010 (SGO 159990); Mafil, near of route 5, parasitizing
Eurrhynchium corralense (det. Juan Larrain) on living tree
of Myrtaceae species within a Blepharocalyx cruckshanksii
(Hook. & Arm.) Nied. (‘temu’) forest, lat. 39°44°51.91”'S,
long. 72°53°5.92”W, 96 m s.n.m., leg. P. Sandoval, det.
Pablo Sandoval, 12-IX-2011 (SGO 160800). Chaitén,
side of Austral road, near the lake Yelcho, parasitizing
Eurrhynchium cf. corralense (det. Juan Larrain) growing
on living plant of Fuchsia magellanica Lam. (‘chilco’),
within a Laureliopsis philippiana (Looser) Schodde (‘tepa’)
with Nothofagus dombeyi (Mirb.) Oerst. (‘coihue’) forest,
lat. 43° 8°15.31”S, long. 72°26°41.39”W, 156 m s.n.m.,
leg. P. Sandoval, det. Pablo Sandoval, 25-VIII-2011 (SGO
160801).

DISCUSSION

EoCcrRONARTIUM MUSCICOLA IN CHILE

The examination of the specimens allowed us to identify
the fungus as Eocronartium muscicola (Pers.) Fitzp. and
although Spegazzini (1887) reported Anthina muscigena
Speg. growing on mosses in Puerto Hambre (“Port Famine™)
near Punta Arenas, Magallanes, which is a basionym of
Atractiella muscigena (Speg.) Speg., considered by Lowy
(1971) as a synonym of E. muscicola, Spegazzini point out
there are not reproductive structures in his collections and
he considered it as Mycelia Sterilia. Therefore, we consider
this work as the first report of E. muscicola in Chile.
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FiGure 1. Eocronartium muscicola: a. General view of basidiomata on Eurhynchium corralense (SGO 159990); b. Basidiospores. Formation
of secondary spore (arrow) (SGO 159990); c. General view of basidiomata on Eurhynchiella acanthophylla (SGO 159989); d. Detailed
view of the insertion point of the basidiomata on perichaetium of Eurhynchiella acanthophylla (arrow) (SGO 159989).

Ficura 1. Eocronartium muscicola: a. Vista general de los basidiomas sobre Eurhynchium corralense (SGO 159990); b. Basidiosporas.
Formacion de espora secundaria (flecha) (SGO 159990); c. Vista general de los basidiomas sobre Eurhynchiella acanthophylla (SGO
159989); d. Detalle del punto en que se inserta el basidioma sobre el periquecio de Eurhynchiella acanthophylla (flecha) (SGO 159989).

TAXONOMY AND BIOLOGY OF EOCRONARTIUM MUSCICOLA
E. muscicola is an obligate parasite of some 21 species
of mosses from different genera and families (Boehm
& McLaughlin 1988). It was originally described by
Fitzpatrick (1918) growing on ramifications of Climacium
americanum Brid. It belongs to the Eocronartiaceae Jiilich
(Kirk et al. 2008), order Platygloeales, created to separate
those genera with simple pore septa from the Auriculariales
(Moore 1990). The order contains mainly phytoparasitic
genera including Jola, another moss parasite. The similarity
of the basidiomata to those of the genus Cronartium
made Atkinson (1902) believe in a close relationship of
Eocronartium with rust fungi, which has been recently
supported by molecular studies, allowing the placement of
Eocronartium in the Pucciniomycetes (Aime et al. 2007).
Boehm and McLaughlin (1988) point out that E.
muscicola has a unique way of nutrition, as the fungus
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exploits the nutritive flow passing through the transfer cells
of'the moss. Also, they observed different levels of biotrophy
that could be explained by the diversity of physiological
races of the fungus or by genetic differences in the host. The
phenology of infection depends on the ability of the moss
to generate sporophytes, which can be completely replaced
in an earlier stage of development, or the fungus may grow
in the apexes of the vegetative ramifications in the case of
mosses which rarely form sporophytes.

The parasitized mosses studied presented basidiomata
of E. muscicola growing from the perichaetium (Fig. 1d),
replacing the sporophyte. Boehm & McLaughlin (1988),
reported a similar association on mosses from the Northern
Hemisphere. The fungi of the genus Jola also exploit the
transfer cells, but indirectly, being restricted to the capsule
of the sporophyte of tropical mosses without replacing it
(Boehm & McLaughlin 1988).
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CHARACTERIZATION AND TAXONOMICAL STATUS OF THE HOST
MOSSES

The present study is the first record of E. muscicola
parasitizing Eurhynchiella acanthophylla and Eurhynchium
corralense, two endemic Chilean mosses. Eurhynchiella
acanthophylla is a poorly known species that requires
additional studies to clarify its taxonomical status (Crosby
et al. 2000). It is common in the lowland forests in central
and southern Chile from Choapa to Aysén (Miiller 2009,
Seki 1974), growing in shady understory on the base
of tree trunks and rocks. It was originally described by
Montagne (1845) as Hypnum acanthophyllum based on
a specimen with unknown collection site collected by
Claudio Gay, but later transferred by Fleischer (1923) to
the genus Eurhynchiella, characterized by a monoicous
sexual condition, creeping stems, straight ovate-lanceolate
slightly serrulate leaves, the costa ending at midleaf, and
smooth setae. Theriot (1917), when describing the variety
robusta, for Rhynchostegiella acanthophylla (Mont.) Broth.
(=Eurhynchiella acanthophylla), noted major variability in
its size, and in the shape of its leaves and capsules. This
strong variability in morphological traits makes it difficult
to delimit the taxon, and underlines the current need of a
taxonomical revision of this species.

Eurhynchium corralense is a species not present in the
mosses checklist of Crosby et al. (2000) and is referred
in the literature as Oxyrrhynchium corralense (Lorentz)
M. Fleisch. ex Reimers, Rhynchostegium subsquarrosum
Herzog or Eurhynchium confusum Thér. (Van der Wijk et
al. 1962). All these names are believed to refer to the same
species, and due to the lack of a taxonomical monograph
of this group for southern South America, we preferred to
be conservative and to keep the name E. corralense, also
because major variation was observed in the specimens
examined from the CONC herbarium and in the collected
material parasitized by E. muscicola. This taxon has been
reported from Limari to Osorno (Miiller 2009), the records
of this taxon, found in “Fuegia australis” (Dusen 1905),
correspond to the type species of Sciaromium flavidulum
Dusén, actually a synonym of Eurhynchium fuegianum
Cardot [fide Matteri & Ochyra 1989], and notto E. corralense
as indicated by Miiller. The taxonomy of this genus is also
in need of more profound studies.
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