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Abstract

O. laevimarginata is here described as a new species, and also its asexual morph could not be assigned to an existing taxon.
Anamorphic strains were obtained from three teleomorph specimens which were collected at different sites and dates. The
anamorph is characterized by cylindric-ellipsoid to oblong conidia, mainly 1-septate, growing either singly or mostly from
2-10 denticles in a capitate arrangement on the tip of conidiophores. These morphological characters are similar to those of
the nematophagous anamorph genus Arthrobotrys, but the present isolates lack the ability to produce any trapping devices
when contacting with nematodes. Phylogenetic analysis inferred from ITS rDNA sequences on different groups within Or-
bilia showed that the isolates of O. laevimarginata clustered together in a clade separate from Orbilia crenatomarginata (=
Hyalinia crystallina). The two species are close to O. scolecospora and an undescribed species, which all have a crenulate
to dentate apothecial margin composed of solid glassy processes. The group clustered distant from those species identified
within the nematode-trapping anamorph genera Arthrobotrys, Dactylellina and Drechslerella, but also distant from the non-
predacious anamorph genus Dactylella. By combining morphological and phylogenetic analysis, we conclude that the three
isolates belong to a single undescribed holomorph species. The morphological differences among the three isolated anamor-
phic strains, and phylogenetic divergence of nematode-trapping fungi and related species are discussed.

Key words: anamorph-teleomorph connection, non-predacious fungi, phylogenetic relationships

Introduction

The family Orbiliaceae Nannf. was originally recognized as one of the smallest families in the order Helotiales (Spooner
1987), which was characterized by small, waxy, often translucent apothecia with an ectal excipulum composed of
round to angular or prismatic cells, furcate ascus bases, and swollen paraphysis apices. Traditionally, Hyalinia Boud.,
Habrostictis Fuckel and Orbiliaster Dennis have been accepted in the Orbiliaceae (Nannfeldt 1932). However, Baral
(1994) regarded these genera as synonyms of Orbilia Fr. Based on combined analysis of morphological characters and
existing rDNA data, Eriksson et al. (2003) established a new order Orbiliales and a new class Orbiliomycetes including
only one family Orbiliaceae with two genera, Orbilia and Hyalorbilia Baral & G. Marson. A third genus Pseudorbilia
Zhang et al. with morphological characteristics intermediate between these two accepted genera has been reported
later (Zhang et al. 2007).

The family Orbiliaceae had not been known as nematophagous until Pfister (1994) reported that a collection
of Orbilia fimicola Jeng & Krug produced an anamorph of the form genus Arthrobotrys Corda (4. superba Corda).
Orbiliaceous fungi have received more and more attention in recent years. Up to now, at least nine anamorphic genera
were found to be connected with Orbiliaceae, including Anguillospora Ingold, Arthrobotrys Corda, Dactylella Grove,
Dactylellina M. Morelet, Dicranidion Harkn., Drechslerella Subram., Dwayaangam Subram., Trinacrium Riess, and
Pseudotripoconidium Z.F. Yu & K.Q. Zhang (Pfister 1997, Eriksson et al. 2003, Yu et al. 2011).

Orbilia crenatomarginata (Hohn.) Sacc. & Trotter [= Hyalinia crystallina (Quél.) Boud.), non Orbilia crystallina
Rodway] is one of the widespread species within the Orbiliaceae that are found on woody substrate on the forest floor.
Although several hyphomycetous species were identified as anamorphs of orbiliaceous teleomorphs, the anamorph
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Hyalinia does not seem to be closely related to species of nematode-trapping fungi, though the anamorph of O.
laevimarginata is morphologically somewhat similar to Arthrobotrys superba Corda and A. cladodes Drechsler var.
cladodes in the shape of conidia and the node of the conidiophores. As for its inability to trap nematodes, we also
tried to find a similar anamorph species in the genus Dactylella, but the one with the shortest conidia is D. polyctona
(12.7-21 x 2.3-2.8 um), which is longer and narrower than in O. laevimarginata.

For one member of clade C (O. vermiformis) a similar conidial state was reported: D. vermiformis Z.F. Yu et al.
(Yu et al. 2007). However, D. vermiformis has distinctly larger conidia (14.5-37 x 4.2—8 pm) than the asexual morph of
0. laevimarginata (7.6—13 x 2.3—4 um). Conidial shape in O. laevimarginata was very similar among the isolates, but
strain YMF1.01869 (from Yuxi) had smaller conidia borne frequently singly at the tip of conidiophores, while the other
two have terminal capitate heads of conidia. Contrary to this difference, the ITS divergences between YMF1.01833
(from Kunming) and the two strains from Yuxi is rather high, while any distinguishing morphological character was
not found between them, so we regard all three strains as a single species. The record from Xishuangbanna deviates by
apothecia with distinct marginal teeth and was originally not included in our concept of O. laevimarginata, also since
it did not form conidia. Mainly because of its sequence we have included it in our description of O. laevimarginata.

Mature apothecia of O. laevimarginata developed from the anamorphic cultures in all three isolates, and the
microscopic characteristics were in accordance with the apothecia collected on the decayed substrate (Fig. 1). The
morphology of teleomorph growing in laboratory conditions validated the anamorph-teleomorph connection.

The highly heterogeneous Dactylella complex was emended based on ITS rDNA phylogeny by Chen et al.
(2007). The authors separated some of the taxa in the new genus Brachyphoris J. Chen et al., one of which was earlier
observed to be the asexual morph of a member of the genus Hyalorbilia, H. brevistipitata Bin Liu et al. (Liu et al.
2005). Our results show that some non-predacious species isolated from Orbilia-like species, i.e., those of clade C, are
phylogenetically still more distant to the other members of form genus Dactylella. The position of clade C which include
members previously assigned to the genus Hyalinia, and is characterized by helicoidally twisted ascospores, could not
be resolved in the present analysis because of too low bootstrap values. The four sequences of the O. luteorubella
complex as represented in clade B concern the recently established anamorphic genus Pseudotripoconidium Z.F.
Yu & Y. Zhang (teleomorph O. sinensis*), in which non-septate triangular conidia with short protuberances emerge
from conidipohores with multiple denticles similar as in O. laevimarginata. Our ITS rDNA phylogeny indicates that
the systematics of non-predacious orbiliaceous fungi should take into account the morphological characters of both
teleomorph and anamorph. More anamorphs need to be detected to improve an overview on a general pattern of
phylogeny of orbiliaceous fungi.

*Orbilia sinensis (Z.F. Yu & K.Q. Zhang) Baral, Z.F. Yu & E. Weber, comb. nov. MycoBank MB809640
Basionym: Pseudotripoconidium sinense Z.F. Yu & K.Q. Zhang, in Yu ef al., Mycologia 103: 168, figs 1-23 (2011). MycoBank MB510512
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