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The recognition of Asplenium loriforme from Asplenium angustum (Aspleniaceae)
based on morphology and distribution
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Abstract

We review the identification of Asplenium angustum, its type locality, and its occurrence as an endemic species from
the Atlantic Forest of Brazil. To assess these matters, the itinerary of the Freyreiss expeditions through Brazil in 1814 is
discussed. Based on the morphology of laminae and spores, we assume the plants from the Amazon Forest as a distinct
species, one that should be recognized under the published name A. loriforme. Lectotypes are designated for A. angustum
and A. serratum var. caudata.

Key words: Amazon Forest, Atlantic Forest, ferns, taxonomy, spores

Introduction

Asplenium angustum Swartz (1817: 66) is widely recognized as a predominantly Amazonian species, commonly
referred as growing on trees of Terra Firme Forests (Morton & Lellinger 1966; Tryon & Stolze 1993; Sylvestre 2001).
This species was described by Swartz (1817) based on a specimen from a series of collections made by Georg Wilhelm
Freyreiss during expeditions to the interior of Brazil in 1814. However, the syntype labels of Asplenium angustum
provide scarce information about locality, indicating only “Brasilia” as provenance. When examining the itinerary
of Freyreiss’ expeditions, as described by Swartz in the protologue and other biographical sources concerning his
passage in Brazil (Moraes ef al. 2014), it is possible to infer a type area for this species, placing it into Atlantic Forest
domains.

Although species of the Asplenium serratum complex present discrete morphological variation, we observed that
the lamina margins and the ornamentation of the perispore are informative characters for distinguishing them (Reis et
al. 2022; Reis et al. 2023). When comparing specimens identified as Asplenium angustum from Amazonia and Atlantic
Forest, based on spores and laminae morphological characters, two different taxonomic entities may be recognized.
Here we attempt to describe the real identity of Asplenium angustum, an endemic species of the Atlantic Forest of
Brazil, and reinstate Asplenium loriforme Hooker (1854: 926), a previously published name that applies for plants from
Amazon Forest.
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A importancia do Parque Nacional da Tijuca, Rio de Janeiro, para a
conservacao de Euphorbiaceae no Brasil
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Resumo: A flora do Brasil ¢ a mais rica do mundo, sendo que Euphorbiaceae estd entre as dez familias mais diversas. Para o
conhecimento desta expressiva diversidade, as colecdes de herbérios sdo os principais repositorios que detém esta
informagéo, enquanto a conservacio da flora esté diretamente relacionada a protecio das espécies in situ, e as unidades
de conservagdo desempenham este papel de forma efetiva. Com base em coletas de campo e estudo das colecdes
herborizadas, foi realizado o levantamento dos taxons de Euphorbiaceae ocorrentes no Parque Nacional da Tijuca,
situado na regido metropolitana da cidade do Rio de Janeiro, Rio de Janeiro, Brasil. Neste estudo, registramos para
o Parque Nacional da Tijuca o segundo maior nimero de taxons de Euphorbiaceae ja documentado em unidades de
conservacio brasileiras, onde foram registrados 385 espécimes, que representam 54 espécies e 28 géneros da familia.
Além disso, os tdxons documentados no Parque Nacional da Tijuca representam 42% dos géneros de Euphorbiaceae
que ocorrem no Brasil e 74% dos géneros que ocorrem no estado do Rio de Janeiro. Das espécies registradas no Parque
Nacional da Tijuca, 52% sao endémicas do Brasil, 40% sao endémicas da Mata Atlantica e 4% sao endémicas do estado.

Palavras-chave: Floristica. Mata Atlantica. Taxonomia. Unidades de conservacao.

Abstract: The Brazilian flora is the richest in the world, where Euphorbiaceae are among the 10 most representative families. For
the knowledge about this expressive diversity, the herbaria collections are the main repositories that hold information.
The conservation of flora is directly related to the protection of species in situ, and the Conservation Units play this role
effectively. Based on field collections and the study of herborized collections, the number of taxa referring to Euphorbiaceae
with occurrence in Tijuca National Park (PNT), located in the metropolitan region of the city of Rio de Janeiro, was
catalogued. In this study, we registered in Tijuca National Park the second largest number of Euphorbiaceae taxa ever
documented in Brazilian conservation units. 385 collections were registered, representing 54 species and 28 genera of
the family. Furthermore, the taxa documented in PNT represent 42% of the Euphorbiaceae genera that occur in Brazil
and 74% of the genera that occur in the state of Rio de Janeiro. Of the species registered in the PNT, 52% are endemic
to Brazil, 40% endemic to the Atlantic Forest, and 4% are endemic to the state of Rio de Janeiro.

Keywords: Floristics. Atlantic Forest. Taxonomy. Conservation Unit.
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ARTICLE INFO ABSTRACT

Edited by: Alessio Papini Ferns have two types of trichomes (i.e., induments of protodermal origin): hairs and scales, which are frequently

found on the surface of stems and leaves. Scales are flattened, not stratified, with different shapes. The presence

Keywords: of glandular cells associated with the margins and apex of the scales has been reported in taxonomic studies, as
;ewndary metabolites for Asplenium spp. (Aspleniaceae), although the structure, secretion and function of these glandular scales is
erns

rarely addressed or unknown. To assess the morphology and histochemistry of Asplenium spp. glandular scales,
induments obtained from fiddlehead apex and stems apex of the following species with different habits were
investigated: Asplenium austrobrasiliense (terricolous), Asplenium coronatum (rupicolous), and Asplenium scandi-
cinum (epiphyte), under stereoscopic microscope, light microscope, and scanning electron microscope (SEM).
Scales were more abundant in the fiddleheads and stem apices, close to young portions. Swollen glandular cells
were observed at the apex and margins of the scales and they can be elevated or not by a stalk with variable
number of cells. Mucilage, pectins, phenolics, essential oils, and essential oils and oleoresins were detected in the
glandular cells. The abundance of scales near young portions and secretion of mucilage and pectins by the
glandular cells may be related to resistance to desiccation, while phenols, essential oils and oleoresins could
provide protection against herbivores and pathogens. Differences were detected between the species, and be-
tween scales of stems and fiddleheads. When compared to A. austrobrasiliense and A. scandicinum, the rupicolous
species A. coronatum presented distinctions in its secretory composition, with only mucilage and pectin detected
in its stems scales marginal glandular cells, which seems to be related to protection against desiccation. Studies
with a greater sample of Asplenium species could indicate whether the distinctions in secretion are usually related
to distinct habits or whether they are phylogenetically determined.

Glandular cells
Induments
Mucilage

1. Introduction

Many fern species are densely covered by trichomes (hairs and
scales), often interpreted as adaptations to prevent water loss or to
protect young structures (Mehltreter, 2008; Baron et al., 2019; Wang
et al., 2021). Scales are induments of protodermal origin, frequently
found on the surface of stems and leaves in ferns (Gardiner and Ito,
1887; Ogura, 1972). The scales may have different shapes and types
(Lellinger, 2002), and are associated with functions such as water ab-
sorption and regulation of transpiration (Gardiner and Ito, 1887; Hevly,
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1963; Mehltreter, 2008). Additionally, scale morphological variations
present taxonomic value in the delimitation of genera and species
(Ogura, 1972).

The scales have a flattened multicellular and unstratified shield
(body) usually elevated by a stalk with two or more cells wide at its base,
while hairs have a non-flattened form, generally filiform, at the apex and
only one cell wide at the base (De Bary, 1884; Ogura, 1972; Mehltreter
et al., 2010). Different types of hairs are frequently found in ferns
(Lellinger, 2002; Neira et al., 2017; Rodriguez et al., 2018). Glandular
hairs secreting mucilage, polysaccharides, pectins, lipids, acid lipids,
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Asplenium atlanticum (Aspleniaceae), a new endemic fern from the Brazilian
Atlantic Forest
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Abstract

Asplenium atlanticum (Aspleniaceae), a new species from the Atlantic Forest of Brazil, is described and compared to similar
species. It is morphologically related to Asplenium martianum, from which it differs by having deltoid to lanceolate laminae,
ovate pinnules with an obtuse apex, elliptic and linear sori, and longer stem scales. It is also similar to Asplenium muel-
lerianum, from which it differs by having longer stem scales, deltoid to lanceolate laminae, and pinnae with an obtuse to
acute apex, and to Asplenium pseudonitidum, from which it differs by having shorter and dull petiole, laminae with dentate
margins, and pinnules always with obtuse apex. Asplenium atlanticum is known from Parand, Rio Grande do Sul, and Santa
Catarina states. The new species is illustrated, and an identification key to its closely related species is provided.

Keywords: Endemism, Hotspot, Leptosporangiate, Spores, Taxonomy

Introduction

Asplenium Linnaeus (1753: 1078) is the most species-rich genus of the leptosporangiate ferns and comprises more than
700 species (PPGI 2016). It has a sub-cosmopolitan distribution, mainly in tropical and subtropical regions (Xu et al.
2020). Asplenium can be easily identified by its ascending to erect stem, clathrate stem scales, indusiate sori along one
side of the veins, and uniseriate sporangium pedicel (Schneider et al. 2004, Rothfels et al. 2012). There are around 75
Asplenium species in Brazil, of which 61 occur in the Atlantic Forest, and 22 are endemic to this vegetation (Sylvestre
et al. 2023).

The Atlantic Forest of Brazil is a biodiversity hotspot of neotropical ferns due to the richness of species and high
levels of endemism (Suissa & Sundue 2020, Suissa et al. 2021), and it is considered an exceptional region for the
speciation and evolution of ferns (Prado & Hirai 2014). Suissa & Sundue (2020) found a species richness with mid-
to upper-clevational peaks in southeastern Brazil but a weak relationship between niche heterogeneity and speciation
rates. The authors point out that this hotspot contains species from lineages with different diversification patterns and
has a complex biogeographic history. For this and other neotropical hotspots, Greater Antilles, Guiana Highlands,
Mesoamerica, Tropical Andes, and Tropical Mexico, they also found patterns of phylogenetic endemism, diversity, and
speciation.

Recent taxonomic studies have found new Asplenium species endemic to the Atlantic Forest (Matos et al. 2009,
Reis et al. 2022), indicating the importance of taxonomy for the genus and affirming the Atlantic Forest as a center of
endemism, with new endemic species to be discovered. During our field expeditions and morphological analysis, we
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Ferns and Lycophytes as new challenges

Taxonomic notes on Asplenium pseudoangustum (Aspleniaceae):
a redescription based on spore morphology and distribution novelties

Atiles Reis'?”, Claudine Massi Mynssen®*, Vanessa Lino”® & Lana da Silva Sylvestre®®

Abstract

Asplenium pseudoangustum is a poorly understood species known from the Peruvian Amazon forests. Due
to morphological similarities with 4. angustum and A. serratum, the position of 4. pseudoangustum among
the called 4. serratum complex was suggested. However, spore ornamentation and scales morphology
indicate that 4. pseudoangustum is more related to the species of the 4. hastatum subclade. Here, we present
aredescription for this species, including scales and spore morphology, and an updated distribution including
records from Brazil and Colombia.

Key words: Amazon Forest, ferns, Neotropical region, South America.

Resumo

Asplenium pseudoangustum ¢ uma espécie pouco conhecida da Floresta Amazonica Peruana. Devido a
similaridades morfolégicas com A. angustum e A. serratum, o posicionamento de 4. pseudoangustum no
complexo A4. serratum era sugerido. No entanto, a ornamentagao dos esporos e a morfologia das escamas
indicam que A. pseudoangustum seja mais relacionada com espécies do subclado 4. hastatum. Aqui,
apresentamos uma redescri¢cdo para esta espécie, incluindo a morfologia de escamas e esporos, ¢ uma
distribui¢@o atualizada com registros do Brasil e da Colombia.

Palavras-chave: Floresta Amazonica, samambaias, regido neotropical, América do Sul.

Representing the most species-rich fern
genus, Asplenium L. (1753: 1078) harbors more
than 700 species occurring worldwide, mainly in
tropical ecosystems (PPGI 2016; Xu et al. 2020).
Although easily recognized by its unilateral sori in
secondary veins and erect to ascending stems with
clathrate scales, the interspecific variation related
to the leaf morphology makes it a taxonomically
challenging genus.

Lineages with undivided laminae evolved
independently several times within the evolutionary

history of Asplenium (Schneider et al. 2004; Xu
et al. 2020). Recent phylogenies point out the
existence of simple-laminae representatives
in five of the eleven clades recovered for
Asplenium s.1. (Phyllitis, Neottopteris, Tarachia,
Schaffneria, and Asplenium s.s) and one within
Hymenasplenium, the other genus of Aspleniaceae
(Xu et al. 2020).

For the Neotropics, three monophyletic
lineages presenting entire, undivided laminae
are recognized in Asplenium: the A. douglasii
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Asplenium coronatum (Aspleniaceae), a new fern species from the Brazilian
Atlantic Forest
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Abstract

A new fern species, Asplenium coronatum (Aspleniaceae), endemic to the Atlantic Forest is described. This species belongs
to the Asplenium serratum complex, which comprises species that have simple, entire laminae with free veins ending near
the margin and no marginal vein. Asplenium coronatum is distinguished from 4. serratum by its large scales, which are often
more than 20 mm long and have regularly thick cell walls, and laminae with an irregular, entire to slightly crenulate margin
and acute to acuminate-caudate apex, commonly bearing a proliferous tip.

Keywords: Asplenium serratum, Neotropics, Pteridophytes, Southeastern Brazil

Introduction

Asplenium L. (1753: 1078) is the most diverse genera of leptosporangiate ferns (ca. 700 species), nearly cosmopolitan,
and mainly tropical (PPGI 2016, Xu et al. 2020). The genus is easily distinguished by its unilateral, indusiate sori
that stretch along the veins (“asplenioid” sori), clathrate scales, and ascending to erect, radial, dictyostelic rhizome
(Schneider et al. 2004, Wetzel et al. 2017).

Monophyletic lineages with high morphological affinity, representing complexes, are common in Asplenium (e.g.,
Wagner 1954, Yatabe et al. 2009, Dyer et al. 2017). Paleotropical and temperate-zone groups have been widely studied
but those from the Neotropics are still poorly understood. This is the case for the Asplenium serratum complex, a
neotropical complexes that comprises species with simple, entire laminae with free veins ending near the margin and
no marginal vein.

The Atlantic Forest is a center of diversity and endemism for neotropical ferns (Prado et al. 2015, Suissa et
al. 2021) and is the most species-rich domain in Brazil for Asplenium, where about 60 species occur (Sylvestre et
al. 2022). During our taxonomic studies of Asplenium from the Atlantic Forest using morphological and molecular
data, we found a new species endemic to this domain belonging the Asplenium serratum complex but differs from all
currently known species of this group by laminae and stem scales morphology. This new species is herein described
and illustrated.

Materials and methods

Specimens of the Asplenium serratum complex from the following herbaria were examined: BHCB, CEPEC, HB, NY,
P, R, RB, RBR, RFA, UPCB, and US (Thiers 2022 [continually updated]). For the perispore ornamentation, spores
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