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Tres nuevas especies de Dictyonema (Basidiomycota
liquenizados: Hygrophoraceae) de Bolivia

Robert Liickingl, Manuela Dal-Forno?, Karina Wilk® &

James D. Lawrey”

IScience and Education, Integrative Research and Collections (Botany), The
Field Museum. 1400 South Lake Shore Drive, Chicago, Illinois 60605, U.S.A.

2Department of Environmental Science and Policy, George Mason University.
4400 University Drive, Fairfax, VA 22030-4444, U.S.A.

3Laboratory of Lichenology, W. Szafer Institute of Botany, Polish Academy of
Sciences. Lubicz 46, P1.-31-512 Krakéw, Poland

e-mail:rlucking@fieldmuseum.org

Summary: Based on molecular phylogenetic studies and morphological
revision, three new species of Dictyonema are described from Bolivia. Dictyonema
applanatum Licking, Dal-Forno & Wilk is characterized by an appressed
filamentous thallus in which the fibrils are completely horizontally oriented and
partially embedded in a gelatinous matrix formed by the thick generative hyphae
of the mycobiont. Dictyonema hapterifernm Liscking, Dal-Forno & Wilk, also known
from Peru, is a shelf-like species similar in growth to D. sericeun and characterized
by loosely horizontally arranged fibrils and small hymenophores on the underside
that resemble hapteres found in some lichens. Dictyonema discocarpum Liicking, Dal-
Forno & Wilk also resembles D. sericenn in the shelf-like growth and produces
more of less disc-shaped hymenophores with crisp margins.
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Resumen: Sobre la base de estudios filogenéticos moleculares y revision
morfoldgica, se describen tres nuevas especies de Dictyonema de Bolivia. Dictyonema
applanatum Licking, Dal-Forno & Wilk se caracteriza por el talo apresado,
filamentoso con las fibrilas completamente horizontales y parcialmente inmersas
en una matriz gelatinosa formada por las hifas generativas del micobionte.
Dictyonema hapteriferum Licking, Dal-Forno & Wilk, también encontrada en el
Pert, es una especie con crecimiento semicircular semejante a D. sericenm y
caracterizada por las fibrilas laxamente arregladas y los parches pequefios del
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himenéforo en el lado inferior, que se parecen a los hapteres encontrados en
algunas especies de liquenes. Dictyonema discocarpum Liicking, Dal-Forno & Wilk
también se asemeja a D. sericeum por el crecimiento semicircular y la produccién
de parches del himenéforo mas o menos en forma de disco, con el margen
crispo.

Palabras clave: Cora, delimitacion de especies, gen de cédigo de barras ITS

1 Introduction

Although the Basidiomycota comprise close to 40,000 known species, very
few of them are lichenized [6][8]. Most of these belong in the family
Hygrophoraceae in the order Agaricales [3], with the two groups comprising
Lichenomphalia s. lat. and Dictyonema s. lat. In his world monograph, Parmasto [10]
accepted five species in a single genus, Dictyonema C. Agardh ex Kunth, including
two supposedly common and widespread tropical montane species, the foliose D.
Glabratum (Spreng.) D. Hawksw. and the filamentous D. sericenz (Sw.) Berk.
However, taxonomic and phylogenetic studies suggest that both names comprise a
number of different species [1][2][4][5][9][12]. Molecular analyses also show that
Dictyonema 5. lat. can be divided into five genera, Cyphellosterenms D.A. Reid,
Dictyonema s. str., Acantholichen P.M. Jotg., Cora Fr., and Corella 2], which are well-
distinguished morphologically and anatomically [7][8].

As part of our ongoing phylogenetic revision of Dictyonema s. lat. |2][3], with
previous introductions of ten new species [5], here we describe three additional
species as new to science, all based on material from Bolivia, but with one species
also found in Peru. This raises the number of species in this clade known from
Bolivia to six, including also the ones described herein: Cora arachnoidea | .E. Hern. &
Licking, C. aspera Wilk, Liicking & E. Morales, and C. squamiformis Wilk, Liicking &
Yanez-Ayabaca [5]. In contrast, Cora glabrata (Spreng.) Fr. s. str. and Dictyonema
sericenm s. str. are not known from Bolivia, with previous reports [11] corresponding
to misidentifications of other taxa.

2 Methodology

Material for this study was collected during field work in Bolivia and Peru
between 2002 and 2009. In addition, we examined historical type material from
BM, F, G, H, PC, TUR, UPS, and W. Most specimens were studied at The Field
Museum using standard techniques of light microscopy and thin-layer
chromatography [9]. We used a standardized protocol for morphological,
anatomical, and chemical characters to describe each specimen. For each species,
we also cite the ITS barcode sequence.
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3 Results and Discussion

Dictyonema applanatum Liicking, Dal-Forno & Wilk sp. nov. (Fig. 1)

Diagnosis: Differing from Dictyonema metallicum in the lighter, aeruginous fibrils
and the slightly less compact thallus lacking a distinct metallic shimmer.

Type: BOLIVIA, La Paz: Franz Tamayo, Madidi National Park, area of
Tokoaque between Keara and Mojos; 14° 37" S, 68° 57' W, 2,177 m a.s.l; humid
montane forest, on liana; 26 October, 2007, Wik §952 (IKRAM; isotypes: F, LPB).

Mycobank Number: 805543,
ITS barcoding sequence: KF664176.

Description: Thallus epiphytic on bark of branches and lianas, also overgrowing
nearby bryophytes, appressed filamentous, more or less continuous or marginally in
dispersed patches, up to 10 cm across, forming a strongly compressed mat of
horizontal, loosely interwoven, aeruginous fibrils embedded in a gelatinous, white,
slightly shiny prothallus. Thallus in section 30-50 um thick, composed of an
irregular photobiont layer, but lacking a discernible medulla; photobiont layer
composed of numerous cyanobacterial filaments wrapped in a closed hyphal sheath
formed by jigsaw puzzle-shaped cells; cyanobacterial filaments composed of 10—12
um wide and 5-7 um high, aeruginous blue cells penetrated by tubular fungal
hyphae; heterocytes sparse, hyaline, 8—12 pm wide and 4-6 pm high; cells of hyphal
sheath wavy in lateral outline, 3—4 pm thick; hyphae associated with hyphal sheath
straight, hyaline, 4-6 um thick, lacking clamp connections; compacted prothallus
mostly formed by densely arranged empty hyphal sheaths admixed with straight
hyphae. Hymenophore not observed. Chemistry: no substances detected by TLC.

Remarks: This new species is morphologically similar to the recently described
Dictyonema metallicum Licking, Dal-Forno & Lawrey from Ecuador [5]. Although
differing in subtle details, such as the lighter, aeruginous color of the fibrils and the
less compacted thallus lacking a strong metallic shimmer, the two species are not
closely related phylogenetically, suggesting that this phenotype evolved separately.
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Figura 1: Dictyonema applanatum sp. nov. (holotype). A. Thallus. B.
Microscopic view of fibrils. Scale bars A: 5 mm; B:10 pym.

Dictyonema discocarpum Liicking, Dal-Forno & Wilk sp. nov (Figs 2-4)

Diagnosis: Characterized by semicircular, shelf-like, filamentous lobes similar to
Dictyonema sericenm, but forming small, disciform hymenophores.
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Type: BOLIVIA, La Paz: Franz Tamayo, Madidi National Park, area of Camp.
Fuertecillo between Tokoaque and Mojos; 14° 35' S, 68° 55' W, 1,701 m a.sl;
seasonal montane forest; 29 October, 2007, Wilk 9327 (KRAM; isotypes: F, LPB).

Mycobank Number: 805544.
ITS barcoding sequence: KF664175.

Description: Thallus epiphytic on bark of branches, shelf-like filamentous, up to
10 cm across, with single lobes up to 4 cm wide, composed of loosely interwoven,
more or less horizontally arranged, dark aeruginous fibrils leaving interspaces and
bordered by a broad, byssoid, irregularly interwoven, white margin. Thallus in
section 1-1.5 mm thick, composed of an irregular photobiont layer and a thin
medulla forming a white hypothallus; photobiont layer composed of numerous
cyanobacterial filaments wrapped in a closed hyphal sheath formed by jigsaw
puzzle-shaped cells; cyanobacterial filaments composed of 10-13 um wide and 5-7
um high, aeruginous green cells penetrated by tubular fungal hyphae; heterocytes
sparse, hyaline to yellowish, 8-10 pm wide and 4—6 pm high; cells of hyphal sheath
wavy in lateral outline, 3—4 um thick, at the tips of the fibrils verrucose-papillose;
hyphae associated with hyphal sheath straight, hyaline, 4-6 um thick, lacking clamp
connections; hypothallus and white, byssoid margin (prothallus) formed by
interwoven, strongly agglutinate, generative hyphae. Hymenophore developed as
small, rounded to irregular, resupinate patches dispersed on the underside and
resembling apothecial discs, patches 0.3—-0.5 mm diam., with pale yellowish, smooth
surface and yellowish white, minutely tomentose-fuzzy margins; hymenophore in
section 70-120 um thick, composed of a paraplectenchymatous layer resting on
strongly agglutinated, 4-6 um thick, generative hyphae emerging from the
supporting thallus; hymenium composed of numerous, palisade-like basidioles and
scattered basidia; basidioles 25-35 X 5-6 um; basidia 30—40 X 5-7 um, 4-sterigmate;
basidiospores (only a few seen) ellipsoid to narrowly drop-shaped, non-septate,
hyaline, 7-8 X 3—4 um. Chemistry: no substances detected by TLC.

Remartks: In their treatment of Dictyonema s. lat., Liicking et al. [5] indicated that
the phenotype usually identified with the name D. sericeum is a complex of several,
phylogenetically distinct species, differing morphologically in the orientation and
arrangement of the fibrils and in the morphology of the hymenophore. Thus, D.
discocarpum is characterized by more or less horizontally oriented, loosely woven
fibrils leaving interspaces and a broad, white prothallus composed of strongly
agglutinated hyphae. Its hymenophore is composed of disc-shaped patches
resembling the apothecia of a Coenggonium species. Unfortunately, the type of
Hydnum sericenn Sw. from Jamaica is sterile, so the morphology of the hymenophore
cannot be assessed, but the thallus is much more compacted than any of the species
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collected in South America, indicating, along with the geographic range, that D.
sericenm 1s a distinct taxon possibly restricted to the Caribbean.

Figura 2: Dictyonema discocarpum sp. nov. (Wilk 8886). A. Thallus upper
side. B. Fibrils enlarged. Scale bars A: 5 mm; B: 1 mm.

Additional  specimens examined: BOLIVIA, La Paz: Franz Tamayo, Madidi
National Park, area of Tokoaque between Keara and Mojos; 14° 37' S, 68° 57" W,
2,177 m a.s.l; humid montane forest, on branch; 26 October, 2007, Wilk 8886



10+ Liicking R., et al.: Three new species of Dyctionema...

(KRAM; isotypes: F, LPB). Franz Tamayo, Chiriuno, creek 30 km in straight line E
of Apolo, via road to San José; 14° 30' S, 68° 14' W, 1,850 m a.s.l; seasonal humid
forest with Podocarpus oleifolius, Melastomataceae, Rubiaceae, and Lauraceae; 1-12
July, 2002, Fuentes 4788 (KRAM,; isotypes: F, MO, LPB).

Figura 3: Dictyonema discocarpum sp. nov. (holotype). A. Thallus lower
side. B. Thallus with patches of hymenophore enlarged. Scale
bars: 1 mm.
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Figura 4: Dictyonema discocarpum sp. nov. (Wilk 8886). A. Microscopic
view of fibrils showing photobiont filaments and enclosing hyphal
sheath. B. Photobiont enlarged. Scale bars: 10 pm.

Dictyonema hapteriferum Liicking, Dal-Forno & Wilk sp. nov. (Figs 5-6)

Diagnosis: Characterized by semicircular, shelf-like, filamentous lobes similar to
Dictyonema sericenm, but forming small, hapteriform hymenophores.
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Type: BOLIVIA, La Paz: Franz Tamayo, Madidi National Park, area of
Tokoaque between Keara and Mojos; 14° 37" S, 68° 57' W, 2,177 m a.s.l.; humid
montane forest, on branch; 26 October, 2007, Wilk §568 (KRAM; isotypes: F,
LPB).

Mycobank Number: 805545,
ITS barcoding sequence: KF664177.

Description: Thallus epiphytic on bark of branches, shelf-like filamentous, up to
7 cm across, composed of loosely interwoven but compacted, more or less
horizontally arranged, aeruginous fibrils bordered by a narrow, byssoid, white
margin. Thallus in section 0.5-1 mm thick, composed of an irregular photobiont
layer and a thin medulla forming a white hypothallus; photobiont layer composed
of numerous cyanobacterial filaments wrapped in a closed hyphal sheath formed by
jigsaw puzzle-shaped cells; cyanobacterial filaments composed of 10—12 um wide
and 5-6 um high, aeruginous green cells penetrated by tubular fungal hyphae;
heterocytes sparse, hyaline to yellowish, 8~10 um wide and 4-6 pum high; cells of
hyphal sheath wavy in lateral outline, 3—4 pum thick, at the tips of the fibrils
distinctly verrucose-papillose; hyphae associated with hyphal sheath straight,
hyaline, 4-6 um thick, lacking clamp connections; hypothallus and white, byssoid
margin (prothallus) formed by radially projecting, separate, straight generative
hyphae. Hymenophore developed as small, angular to elongate, resupinate patches
dispersed on the underside and resembling attachment hapteres, patches 0.5-2 mm
long and 0.5-1 mm wide, with beige, smooth surface and entire to slightly fissured
margins; hymenophore in section 50-100 um thick, composed of a
paraplectenchymatous layer resting on loose, 4-6 um thick, generative hyphae
emerging from the supporting thallus; hymenium composed of numerous, palisade-
like basidioles and scattered basidia; basidioles 20-30 X 5—6 um; basidia 25-35 X 5—
7 um, 4-sterigmate; basidiospores not observed. Chemistry: no substances detected
by TLC.

Remartks: Dictyonema hapteriferum is characterized by more or less horizontally
oriented, loosely woven fibrils and small, thin, hapteriform hymenophore patches.
It has a more compacted thallus than D. discocarpum but not neatly as compact as D.
sericenm. Also, the hymenophore is morphologically distinct. In addition, while the
hypo- and prothallus is composed of strongly agglutinated hyphae in D. discocarpums,
in D. hapterifernm the hyphae are mostly free and separate.
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Figura 5: Dictyonema hapteriferum sp. nov. (holotype). A. Thallus upper
side. B. Lower side with patches of hymenophore. Scale bars: 5
mm.
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Figura 6: Dictyonema hapteriferum sp. nov. (holotype). A. Fibrils enlarged.
B. Fibrils in microscopic view. Scale bars: A: T mm; B: 10 uym.

Additional specimen  examined: PERU, Cuzco: Aguas Calientes, near Machu
Picchu; August, 2009, Vera s. 7. (F).
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4 Conclusions

Contrary to the only available monographic treatment of Dictyonema, which
applies a very broad taxonomic concept and accepts only five species, the diversity
in this genus is extraordinarily high, with many species remaining to be discovered
in tropical regions. Thus, the description of three additional species is merely a
small contribution to closing the gap in our knowledge of this enigmatic genus. It
also demonstrates that many lichen species remain to be discovered in Bolivia.
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