Acta Botanica Brasilica, 2025, 39: 20250019
doi: https://doi.org/10.1590/1677-941X-ABB-2025-0019

Original Article

Blechnum rosulatum (Blechnaceae, Polypodiopsida),
a new species of fern from Tocantins, Brazil

Bianca Schindler’ @, Vinicius Antonio de Oliveira Dittrich? ©©, Mauricio Figueira' © ,
Marcelo Fragomeni Simon?® (© , Giesta Maria Olmedo Machado” (2, André Luis de Gasper*

" Universidade de Brasilia, Instituto de Ciéncias Bioldgicas (IB), Departamento de Botanica, Programa de Pds-graduagdo em Boténica,
Brasilia, DF, Brazil.

2 Universidade Federal de Juiz de Fora, Departamento de Botanica, Juiz de Fora, MG, Brazil.

3 Embrapa Recursos Genéticos e Biotecnologia, Parque Estacdo Bioldgica, Brasilia, DF, Brazil.

¢ Universidade Regional de Blumenau, Departamento de Ciéncias Naturais, Blumenau, SC, Brazil.

*Corresponding author: bia.schindler@gmail.com

ABSTRACT

We describe a new species of Blechnum from Tocantins, Brazil: Blechnum rosulatum sp. nov. (Blechnaceae). Information
about its geographical distribution, habitat, phylogenetic placement and comments on conservation status are given, as
well as an updated identification key for Blechnum species in Brazil is provided. Furthermore, a table with morphological
characters comparing the new species with the morphologically similar species B. lanceola is provided. Blechnum rosulatum
is sister to B. longipilosum within a strongly supported clade that also includes Blechnum areolatum, but not B. lanceola.
The new species is known from only two locations, one in a protected area in the Jalapdo region and another in the
central part of the state of Tocantins. This study contributes to the poorly-known fern flora of Tocantins, a state with
high potential for floristic discoveries.
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Introduction

Blechnaceae Newman has a subcosmopolitan distribution
and is organized into three subfamilies with 25 genera and
about 260 species (Gasper et al., 2016; PPG I, 2016; Molino
et al., 2019) with plants predominantly terrestrial, often
rupicolous, occasionally scandent, and rarely epiphytic
(Kramer et al., 1990). In Brazil, the family has 10 genera and
40 species distributed in all the phytogeographic domains
(Dittrich et al., 2025). In Tocantins, there are currently
records of two genera, Blechnum L. and Telmatoblechnum
Perrie, D.J.Ohlsen & Brownsey (Dittrich & Gasper, 2024;
Machado & Gasper, 2024; Dittrich et al., 2025) with one
species each.

Within the subfamily Blechnoideae, Blechnum
comprises 30 species, the majority neotropical, with
a few representatives in southern Africa (Gasper et al,,
2016; Dittrich et al., 2022). The genus is characterized by
stoloniferous rhizomes, monomorphic to subdimorphic
fronds, and finely denticulate pinna margins (Gasper et al.,
2016). The genus is represented by 15 species in Brazil, which
occur throughout all phytogeographic domains, including
seven species reported to the Cerrado (Dittrich & Gasper,
2025). Most species are terrestrial or rupicolous, growing in
various environments, and are frequently found in shaded
and humid areas within forests, as well as on rocky cliffs,
associated or not with watercourses (Kramer et al., 1990;
Dittrich et al., 2007; Gasper et al., 2016; Salino et al., 2017).

Currently, the richness of ferns and lycophytes for the
state of Tocantins is 86 species (Flora e Funga do Brasil
2025). However, a recent survey on ferns and lycophytes
from a protected area revealed 11 new records for the
Tocantins state (Schindler et al., 2023), indicating that
the flora of this large and biodiverse state is still very poorly
known and suggesting a possible significant ‘Wallacean
Shortfall’ in this area (Hortal et al., 2015).

Although this knowledge gap has been filled with the
description of numerous new species of angiosperms (e.g.,
Amorim et al., 2022; Cardoso et al., 2023; Rocha et al.,
2024), no new ferns or lycophytes have been described from

Tocantins in recent years. However, botanical surveys in
underexplored regions of the Neotropics will likely result
in the discovery of new species of ferns, including Blechnum
(Dittrich et al., 2012; 2022; Gasper et al., 2016).

During a series of expeditions that aimed to survey
the flora of the Estacdo Ecolégica Serra Geral do Tocantins
(EESGT), the team of the herbarium of Embrapa Recursos
Genéticos e Biotecnologia (CEN) collected a new species of
fern, which was referred to as Blechnum sp. in Schindler et
al. (2023). This new taxon is described here, along with its
phylogenetic placement in the genus.

Material and methods

Molecular phylogenetic inference

DNA was extracted with DNeasy Plant Mini Kit (Qiagen
Inc., Valencia, CA) using field-collected silica-gel-dried tissue
from sample B. Schindler et al. 361. Amplification follows
Gasper et al. (2017) with the same three genome regions
and methods: rbcL (Haufler & Ranker, 1995), rps4-trnS
(Nadot et al., 1995; Smith & Cranfill, 2002), and trnL-trnF
(Taberlet et al., 1991; Trewick et al., 2002). PCR products
were sequenced on ACTGene (https://actgene.com.br/).
We used the same sequences from Gasper et al. (2017)
and Dittrich et al. (2022) for Blechnum (19 taxa), along
with samples of Cranfillia (two taxa), Austroblechnum (two
taxa), and Icarus filiformis (A. Cunn.) Gasper & Salino as
outgroups. The sequences were aligned with MUSCLE (Edgar,
2004) using MEGA XI (Tamura et al., 2021), with manual
adjustments when necessary, but all sites were retained.
We performed a maximum likelihood (ML) analysis in the
IQ-TREE webserver with default settings (Trifinopoulos et
al., 2016). Best-fit substitution models for each partition
were selected in IQ-TREE using ModelFinder. Node support
was estimated using ultrafast bootstrap support with 1000
replicates. Vouchers are listed in Table 1, and sequences
are available in GenBank (https://www.ncbi.nlm.nih.gov/

genbank/).

Table 1. List of species with voucher information and GenBank accession numbers.

Species Voucher and herbarium rbcL rps4-trnS trnL-trnF
Austroblechnum andinum (Baker) Gasper & V.A.O.Dittrich Salino 15700 (BHCB) KU898604 KU898550 KU925243
Austroblechnum penna-marina (Poir.) Gasper & V.A.O.Dittrich Gasper 3039 (FURB) KU898609 KU898554 KU898668
Blechnum appendiculatum Willd. Salino 15454 (BHCB) KU898613 KU898558 KU898672
Blechnum areolatum V.A.O.Dittrich & Salino Salino 15184 (BHCB) KU898614 KU898559 KU898673
Blechnum asplenioides Sw. Salino 14449 (BHCB) KU898615 KU898560 KU898674
Blechnum auriculatum Cav. Funez 2162 (FURB) KU898616 KU898561 KU898675
Blechnum australe L. Prada s.n. (MA) AB040557 JQ907366
Blechnum austrobrasilianum de la Sota Almeida 3372 (BHCB) KU898617 KU898562 KU898676
Blechnum gracile Kaulf. Jimenez 1051 (LPB) KU898620 KU898565 KU898678
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Table 1. Cont.

Species Voucher and herbarium rbcl rps4-trnS trnL-trnF

Blechnum gracilipes (Rosenst.) M.Kessler & A.R.Sm. Jimenez 1485 (LPB) KU898679
Blechnum hastatum Kaulf. Zuloaga 11322 (SI) KU898619 KU898564

Blechnum laevigatum Cav. Canestraro 527 (MBM) KU898621 KU898566

Blechnum lanceola Sw. Laurent 275 (BHCB) KU898622 KU898567 KU898680
Blechnum longipilosum V.A.O.Dittrich & Salino Salino 15570 (BHCB) KU898626 KU898570 KU898683
Blechnum occidentale L. Funez 548 (FURB) KU898623 KU898568 KU898681
Blechnum polypodioides Raddi Salino 15334 (BHCB) KU898624 KU925241 KU925244
Blechnum punctulatum Sw. Parris 12683 (WELT) KF975811 KF975767 DQ683412
Blechnum rivulorum V.A.O.Dittrich & Salino Almeida 2635 (BHCB) ON645313 ON645314 ON645315
Blechnum rosulatum V.A.O.Dittrich, Gasper & B.Schindl. Schindler 361 (CEN) PQ78496 PQ900459 PQ900460
Blechnum x confluens Schltdl. & Cham. Kessler 13457 (LPB) KU898625 KU898569 KU898682
Blechunum x caudatum Cav. Almeida 3371 (BHCB) KU898618 KU898563 KU898677
Cranfillia mucronata (Fée) V.A.O.Dittrich & Gasper Salino 13818 (BHCB) KU898629 KU898572 KU898685
Cranfillia vulcanica (Blume) Gasper & V.A.O.Dittrich Perrie 3461 (WELT) KF975816 KF975771 DQ683416
Icarus filiformis (A.Cunn.) Gasper & Salino Perrie 3459 (WELT) KF975789 KF975745 DQ683385

Morphology

The morphological descriptions were mainly based on
the specimens collected during the expeditions carried out
in 2021 and 2022 at EESGT, which have been deposited
in the CEN, CESJ, and FURB herbaria (https://sweetgum.
nybg.org/science/ih/), and also on high-resolution images
of specimens deposited in HCF and MBM available in
virtual repositories Reflora (https://reflora.jbrj.gov.br/)

and SpeciesLink (https://specieslink.net/). Morphological
terminology follows Lellinger (2002) and Beentje (2010).
The type designation and epithet proposed here follow the
guidelines of the International Code of Nomenclature for
Algae, Fungi, and Plants (Turland et al., 2018). The main
diagnostic characters presented in the comparative table
(Table 2) were prepared based on the literature (Dittrich et
al., 2007,2015, 2025; Silva et al., 2019), and the analysis of
specimens deposited in collections and their labels.

Table 2. Characters distinguishing Blechnum rosulatum sp. nov. from B. lanceola.

Characters Blechnum rosulatum

Blechnum lanceola

Distribution in Brazil

Endemic to Tocantins state

Widespread - DF, ES, GO, MG, MS, MT, PR, RJ, RS, SP

Habitat Rupicolous Rupicolous and terrestrial, sometimes also rheophytic
Habit Rosette-like Erect

Fronds 2.1-8.5 cmlong 4.7-24.5 cm long

Stipe 0.3-4.8 cm long 0.8-12.6 cm long

Blade width 0.5-1.2 cm 1.6-4.6 cm

Blade shape Proximally lobate to pinnatifid, distally entire Entire

Blade texture Membranaceous

Membranaceous or papyraceous

Blade base Cordate, subcordate, or rarely truncate Cuneate or obtuse
Costae Puberulent Glabrous
Venation Undivided, 2-forked up to 4-forked Undivided or 1-2 forked
Sori Occurrlng in .t.wo t).lpes: (1). linear, continuous Linear, continuous
and (ii) reniform, interrupted
Perine granulate Psilate with scarce granules

Spores PD (45.9 pm) PD (22.5-33.5 pm)

ED (29.6 pm) ED (32.5-47.5 pm)

Brazilian states: DF - Distrito Federal; ES - Espirito Santo; GO — Goids; MG — Minas Gerais; MS — Mato Grosso do Sul; MT - Mato
Grosso; PR - Parand; RJ - Rio de Janeiro; RS — Rio Grande do Sul; SP - S4o Paulo. Spores: PD - Polar diameter; ED — Equatorial diameter.

QO
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Spores micromorphology

Spores were analyzed using a scanning electron
microscope (SEM), which were positioned on stubs covered
with adhesive carbon tape and coated with a layer of
pure gold in a Quorum Q150R ES magnetron sputtering
machine. Subsequently, stubs were analyzed and images
were obtained digitally using a Tescan VEGA3 scanning
electron microscope (SEM) at Universidade Regional de
Blumenau (FURB). Spore ornamentation was described
using the terms proposed by Punt et al. (2007).

Results

Phylogenetic analyses

The concatenated matrix consisted of 2,945 characters,
1,181 from rbcL, 919 from rps4-trnS, and 843 from trnL-trnF.
The total alignment included 288 parsimony-informative
sites, 313 singleton sites, and 2344 constant sites. For a

etal

summary of the data matrix and substitution models used in
the analysis, see Table 3. The maximum likelihood analysis
resulted in a well-resolved phylogenetic tree (Fig. 1), with
several clades supported by high bootstrap values. Blechnum
was recovered as monophyletic with strong support (BS =
100 %). Blechnum punctulatum was recovered as sister to all
other Blechnum species. Two main clades were recovered
within Blechnum: one comprising Blechnum occidentale and
related species (BS = 93 %), and the other including the new
species, Blechnum rosulatum (BS = 95 %). The new species
was grouped in a strongly supported (BS = 95 %) clade
alongside B. longipilosum and B. areolatum.

Spore morphology and ornamentation

Spore micromorphology of Blechnum rosulatum,
examined under SEM, revealed prolate spores with monolete
laesurae. The perine surface is granulate, and spores measure
approximately 29.6 pm in equatorial diameter and 45.9 um
in polar diameter (Fig. 2).

Table 3. Number of accessions, character statistics, and selected substitution models for phylogenetic analyses of Blechnum species.

Markers

Parameters Combined

rbcl rps4-trnS trnL-trnF
Number of characters (bp) 1181 920 844 2945
Variable characters 132 211 263 606
Variable characters (%) 11.18% 22.93% 31.16% 20.58%
Constant characters 1049 709 581 2339
Parsimony informative characters 73 92 123 288
Parsimony informative characters (%) 6.18% 10.00% 14.57% 9.78%
Number of accessions (ingroup/outgroup) 18/5 17/5 17/5 19/5
Model selected K2P+1 HKY+F+G4 K3Pu+F+G4

Comments on conservation status

The new species is currently known from only two
populations. However, additional populations of the species
are likely to exist in similar environments in Tocantins,
since the records are recent, and the state lacks botanical
collections. Whereas the population of the Cachoeira da
Fumaga locality lies within the Esta¢io Ecoldgica Serra Geral
do Tocantins (EESGT), a protected area, the population
located in Monte do Carmo is under threat, as the region
is facing the imminent growth of mining activities (Luiz
Gdes-Neto, pers. comm.; Fig. 3). The record of B. rosulatum
in Monte do Carmo was made during environmental
assessment studies associated with the mining licensing
(floristic survey) of this region. Due to the overall lack of
information on the distribution of the species, we, therefore,
suggest the conservation status of B. rosulatum to be Data
Deficient (DD) (IUCN, 2019).

4 | Acta Botanica Brasilica, 2025, 39: e20250019

The geographic range of B. rosulatum coincides with
the region known as MATOPIBA, including the Brazilian
states of Maranhio, Tocantins, Piaui, Bahia, a region of
a quickly expanding agricultural frontier in the Cerrado.
The description of this new taxon adds to the growing list
of newly described species from the MATOPIBA, many of
them endemic to that region (Antar & Sano, 2019; Santana
& Simon, 2022).

Discussion

Blechnum rosulatum emerged within a strongly supported
clade together with B. longipilosum and B. areolatum. From
a morphological perspective, this grouping presents some
interesting divergences, as these closely related species share
distinctive morphological traits that are notably absent in B.
rosulatum. For instance, both B. longipilosum and B. areolatum
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Figure 1. Maximum likelihood phylogenetic inference of Blechnum L. based on three chloroplast regions (rbcL, rps4d-trnS, trnL-trnF),
including the new species, Blechnum rosulatum (highlighted in grey). Maximum likelihood bootstrap support values are indicated near
nodes.

Figure 2. SEM images of the spores of Blechnum rosulatum (B. Schindler et al. 45). A. Distal view. B. Detail of the laesura. C. Proximal
and distal views. Scale bars = 20 pm. Photos by G. M. O. Machado.
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Figure 3. Geographic distribution of Blechnum rosulatum (triangles). EESGT: Esta¢do Ecolégica Serra Geral do Tocantins; Brazilian
states: BA (Bahia), MA (Maranhio), PI (Piaui), TO (Tocantins). Map produced with QGIS version 3.28 Firenze (QGIS Development

Team, 2024).

exhibit partially anastomosing veins (costal areolae) and have
pinnate or pinnatisect fronds. Furthermore, B. longipilosum
is characterized by numerous long trichomes on the abaxial
surface of its laminae, while B. areolatum typically presents
2-3 pairs of pinnae (Dittrich et al., 2012), characters absent in
B. rosulatum. However, when considering their geographical
distribution, this grouping appears more natural: both
species are terrestrial plants, recorded predominantly in
the Brazilian Amazon, specifically in the states of Mato
Grosso and Par3, including enclave areas within the Cerrado
domain (Castro-Aguiar et al., 2025; Dittrich & Gasper, 2025).
However, to date, B. longipilosum and B. areolatum have
not been recorded in Tocantins. Additionally, in the area
where B. rosulatum occurs, no other species of Blechnaceae
have been observed in sympatry. Only Telmatoblechnum
serrulatum (Rich.) Perrie, D.J. Ohlsen & Brownsey was

6 | Acta Botanica Brasilica, 2025, 39: e20250019

recorded in the region, restricted to wet fields (Campo
umido) and Vereda environments (Schindler et al., 2023).
This observation significantly reduces the possibility
that B. rosulatum is a hybrid between representatives of
Blechnaceae - a relatively common phenomenon in ferns
(Wagner Junior, 1969). Moreover, the presence of well-
developed and functionally organized sori in B. rosulatum
(Fig. 2) reinforces its identity as a species. In hybrid taxa, it
is common for sori to be atrophied, deformed, or with low
production of viable spores, which was not observed in this
case (Tejero-Diez et al., 2009). In contrast, B. lanceola, which
is morphologically closer to B. rosulatum (Tab. 2), displays
a broader geographical range (Dittrich et al., 2012, 2025;
Engelsetal., 2016). Surprisingly, despite their morphological
similarity, B. lanceola is not phylogenetically closely related
to B. rosulatum (Fig. 1).
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Taxonomic treatment

Blechnum rosulatum V.A.O.Dittrich, Gasper & B. Schindl,
sp. nov. (Figs. 2-5, Tab. 2)

Type: BRAZIL. TOCANTINS: ESEC Serra Geral do
Tocantins, Ponte Alta do Tocantins, Cachoeira da Fumacga,
rio das Balsas, 11°09'22.4” S, 47°00°44.3” W, 460 m elev., 15
March 2022, B. Schindler et al. 361 (holotype CEN [barcode]
CEN121809!; isotypes, CESJ [barcode] CESJ080584!, FURB
[barcode] FURB73207!, to be sent to: RB!).

Diagnosis: The new species is similar to Blechnum lanceola
Sw., differentiated by the smaller fronds 2.1-8.5 cm long
(vs. 4.7-24.5 cm), shorter stipes up to 4.8 cm long (vs.
12.6 cm), narrower blades 0.5-1.2 cm (vs. 1.6-4.6 cm),
pinnatifid fronds (vs. entire) with cordate, subcordate or
rarely truncate laminae bases (vs. cuneate or obtuse), sori
linear and reniform, continuous (at the distal end of the
lamina) and interrupted (towards the base) along the midrib
(vs. linear, always continuous).

Plants rupicolous; rhizomes 0.2-0.4 ¢m diam., erect,
stoloniferous, blackish, covered with scales 1.1-2.3 x 0.2-0.5
mm, these stramineous to blackish, concolorous, lanceolate
or linear, margin entire, apex caudate; fronds monomorphic,
(1.8-) 2.1-8.5 (-10) cm long, rosette-like; stipes 0.3-3.4
(-4.8) x 0.05 cm, sulcate on adaxial side, puberulent, the
trichomes unicelular and pluricelular, glandular, 0.1 mm
long, with scales (0.5-) 1.1-1.7 x 0.1-0.3 mm, sparse near
the base, similar to those of rhizomes, stramineous with
brownish punctate areas; blades (0.5-) 1.1-6.1 x 0.5-1.2
cm, lanceolate, proximally lobate to pinnatifid, usually up
to the middle, distally entire, membranaceous, glabrous,
base cordate, subcordate, rarely truncate, apex acute,
margin finely denticulate and thickened, bearing scattered
trichomes translucent, unicellular, 0.1 mm long; midrib flat
or slightly raised, stramineous, trichomes similar to those
of stipes; veins free, simple up to 4-forked, conspicuous on
both faces; sori of two types along the lamina, linear and
continuous towards the apex, reniform and interrupted
towards the base usually at the lobate to pinnatifid portion
of lamina; indusia 0.4-0.6 mm wide, stramineous, trichomes
0.04-0.17 mm long, translucent, simple or glandular; spores
monolete, prolate, equatorial diameter 29.6 pum, polar
diameter 45.9 um, perine granulate.

Etymology: The specific epithet refers to the unusual habit
of the species, in which fronds are disposed in a rosette-
like pattern.

Distribution and habitat: Blechnum rosulatum was recorded
exclusively in Tocantins state, Brazil, with occurrences
documented in two localities across the municipalities of

Almas, Monte do Carmo, and Ponte Alta do Tocantins (Fig. 3).
The locality of Cachoeira da Fumaga, rio das Balsas, lies
within the boundaries of the protected area (EESGT). In
this case, the collections made in thislocality have only rio
das Balsas as the municipal boundary between Almas and
Ponte Alta do Tocantins. For this reason, the collection
J. Cordeiro et al. 2640, at Cachoeira da Fumaga, is wrongly
registered for the municipality of Rio da Concei¢io. The
climate is tropical with dry winters, corresponding to Aw
in the Képpen classification. The annual mean temperature
varies between 22-26°C (Alvares et al., 2013), and the
annual rainfall is 1400-1600 mm (Sano et al., 2019).

The known populations were found in wet forests associated
with watercourses, known as Mata Ciliar or Mata de Galeria
(Ribeiro & Walter, 2008), between 460 to 630 m above sea
level (a.s.l.). The flora of these forests includes species typical
of the Amazon Forest that were recorded during our survey
in the EESGT, such as the angiosperms Croton matourensis
Aubl. (M.E. Simon et al. 4220), Zygia cataractae (Kunth) L.Rico
(M.F. Simon et al. 4112), Paullinia cf. capreolata (Aubl.) Radlk.
(M. Figueira et al. 1830), Ruizterania wittrockii (Malme) Marc.-
Berti (M.C. Ferreira et al. 19), Amanoa guianensis Aubl. (M.F.
Simon et al. 3986), Sloanea sinemariensis Aubl. (M.F. Simon
et al. 4149); and lycophytes and ferns such as Selaginella
radiata (Aubl.) Spring (B. Schindler et al. 372) and Danaea
leprieurii Kunze (B. Schindler et al. 367).

Blechnum rosulatum grows on sandstone cliffs, in shaded
and humid places, with other ferns and lycophytes, as well
as dense populations of the bryophyte Octoblepharum sp.
(Fig. 5¢-d). Young leaves of B. rosulatum are yellowish-green
and slightly reddish (Fig. 4b, 5d), a character which might
be associated with the presence of 3-deoxyanthocyanins,
a known chemical defense against herbivores often found
in ferns (Tryon & Tryon, 1982; Zuquim et al., 2008) and
particularly common in the Blechnaceae.

Additional specimens examined (Paratypes): Brazil.
Tocantins: Almas, ESEC Serra Geral do Tocantins, Cachoeira
da Fumaga, rio das Balsas, 11°09°24.18” S, 47°00'42.23” W,
460 m elev., 16 March 2022, B. Schindler et al. 371 (CEN,
CESJ, FURB). Ponte Alta do Tocantins, [incorrectly Rio da
Conceic¢io], Cachoeira da Fumaca, no paredio préximo a
cachoeira, 25 May 2008, J. Cordeiro et al. 2640 (MBM, HCEF);
ESEC Serra Geral do Tocantins, Cachoeira da Fumaga, rio
das Balsas, 11°09'22.22” S, 47°00’43.44” W, 467 m elev.,
2 March 2021, B. Schindler et al. 45 (CEN, CESJ, FURB).

Photographic record: Brazil. Tocantins: Monte do

Carmo, 10°45°12.3” S, 48°04'05.3” W, 630 m elev., January
2022, Luiz Gées-Neto.

Acta Botanica Brasilica, 2025, 39: e20250019 | 7
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Figure 4. Blechnum rosulatum. A-B. Habit. C. Frond abaxial side. D. Sorus detail. E. Rhizome scale. F. Basal portion of blade with
reniform sori. G. Middle portion of blade with linear and reniform sori. H. Stipe detail (B. Schindler et al. 361). Photos were edited
using the software GIMP 2.10.36 (https://www.gimp.org/). Photos by B. Schindler and M. Figueira.
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Figure 5. Location of the type collection of Blechnum rosulatum in the Estacio Ecolégica Serra Geral do Tocantins (EESGT). A. Cachoeira
da Fumaga, rio das Balsas. B. Sandstone cliffs where B. rosulatum grows. C. Population of B. rosulatum (B. Schindler et al. 361), arrow.
D. Blechnum rosulatum surrounded by dense clumps of the bryophyte Octoblepharum sp. (B. Schindler et al. 484). Photos: A, C-D. B.
Schindler and M. Figueira; and B. Valdeci F. Gomes.
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Updated key to Blechnum species of Brazil (after Dittrich & Gasper 2025)

1. Fronds subdimorphic, the fertile ones slightly contracted ..........cocccoecniiininiiniiinciceeee e 2
1’ Fronds monomorphic, the fertile 0nes Not CONTIACLEA ......cc.cerieirieirieiinieieeetee ettt 4
2. Veins partially anastOmOSIIE ......coecurueirierireriiinieenietntets ettt ettt ettt b e b s b et se st seenenee B. heringeri
27 VEINS FTE ..ttt ettt ettt ettt ettt e b ettt b et bbb bRt bbbttt b ettt b bttt bbb bttt b et e e 3

3. Sterile blades at most 6.1 cm wide; sori continuous, rarely some interrupted; proximal pinnae of sterile fronds
gradually reduced, 2.5-5 x shorter than the longest pinnae . .......c.coccccceerreecnneicnneccrreeeneeeenenes B. auriculatum

3’ Sterile blades at least 8 cm wide; sori generally, at least partially, interrupted; proximal pinnae of sterile fronds

slightly reduced, 1.2-2(3) x shorter than the longest pinNae ........c.cccoveecerrreennneernneeeereeeeee B. x leopoldense
4. Veins partially anastOmMOSINE ....c.coeueueirriereueririeieietrtnte ettt ettt et s ettt sa et et se bt ae bt s e b be e se b ne st se s b senennene 5
B VEINIS TTRE ettt ettt ettt b et a e s et et s b et bt b e bt e bt H et b e bt bt h e e a b st bt b et bbbt bbb eneten 6
5. Pinnae 1-2 pairs; blades truncate at DASE ........cccoiecieieiiiiiiieieeee ettt B. areolatum
5’ Pinnae (4-)5-7(-11) pairs; base of blades with one to three reduced pinnae ........cccoeceveeneercccnencnn B. longipilosum
6. Blades SIMPLE, ENTITE ....ouiiiieieieieie ettt ettt sttt s a e st et e st et et et et et et et et et e st enteneeneeneeneeneeneenees B. lanceola
6’ Blades never fully simple and €NtITe ........coociorrieuiinnieieiree ettt ettt 7
7. Blades lobate to pinnatifid, usually up to the middle, distally entire .........ccccoceoeveineineinernennineineenens B. rosulatum
77’ Blades PINNATISECE OF PITITIATE ....eveuiiieieieietet ettt ettt et et et e bt eae e bt et e e besbe et e saesb e te st et et e ssentensenseneensentensententententeneane 8
8. Blades gradually reduced to semicircular lobes or to auricles at the base .........cccccceveeinnnccnnnecnnnccneeceene 9
8’ Blades not reduced or reduced at the base, if so, never gradually reduced to semicircular lobes or auricles ............ 10
9. Median pinnae deltate, strongly ascending; basal pinnae semicircular .........cccocecevecieevirincinerncnnennns B. asplenioides
9’ Median pinnae narrowly triangular, patent or slightly ascending; basal pinnae surcurrent ......c....ccceveveeerrercecnennes
.......................................................................................................................................................................... B. polypodioides
10. Lamina apex conform or subconform, terminal pinna longer than the lateral pinnae .......c.ccccoeevecnenrineinencns 11
10’ Lamina apex pinnatifid or with a more or less caudate segment, not conform or subconform .........c.ceeuevrennnnee 14
11. Lamina apex subconform; distal pINNae SUFCUITENT ....c..c.ccurueriiiirieinieiinieinietet ettt ettt ettt eb s sesaenens 12
11’ Lamina apex conform; distal pinnae NOt SUFCUITENT .....ccccoueiiiiieieieiieeeceteete ettt ettt ettt see e e e saeseeseenaens 13
12. Proximal pinnae pair free from the rachis ......c.cccieoiiiiinierinec e B. x caudatum
12’ Proximal pinnae pair adnate to the rachis ..o B. rivulorum
13. Fertile terminal pinnae cuneate and symmetric at the base, very rarely lobed; 2(3) pinna pairs ......c.cocecccevrvvercecnennes
............................................................................................................................................................................... B. meridense
13’ Fertile terminal pinnae lobed and/or asymmetric at the base; (2)3-5(-8) pinna pairs ........c.cccecevveueccrennnee B. gracile
14. Acroscopic side of the proximal pair of pinnae partially or completely adnate to the rachis ......ccccccceveeerineinncnne 15
14’ Acroscopic side of the proximal pair of pinnae totally free from the rachis .........cccovverecinnneicnnnecrnneecenee 18
15. Basiscopic side of the proximal pair of pinnae totally adnate to the rachis .....c.cccoceceveiineiencinicncnccceene 16
15’ Basiscopic side of the proximal pair of pinnae completely or partially free from the rachis ......ccccceveeriveincnns 17
16. Medial pinnae ascending, generally not more than 30°; stipes 0.9-1.1 mm diam. ......cccccouvrereeernerercnrerecnnneeeenennes
.......................................................................................................................................................................... B. polypodioides

16’ Medial pinnae strongly ascending, generally more than 45°; stipes filiform, less than 0.4 mm diam. ... B. rivulorum

17. Hairs generally abundant on rachis and blade (at the margins, on or between veins, on both sides) .. B. laevigatum
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17’ Hairs, when present, only on rachis, rarely on veins, never at the margins or between veins ... B. austrobrasilianum

18. Basal pinnae proximally without auricles at the acroscopic side .........ccceoeveineinecinecnineeneenceeenee B. occidentale

18’ Basal pinnae proximally auriculate acroscopically ..........
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