
Bryoflora Salvadorensis. 2. Fissidens (Fissidentaceae,
Bryophyta), new additions

Authors: Búcaro, Rosa Delia, Bruggeman-Nannenga, Maria Alida, and
Stech, Michael
Source: Lindbergia, 39(4) : 24-28
Published By: Dutch Bryological and Lichenological Society and Nordic
Bryological Society

URL: https://doi.org/10.25227/linbg.01075

BioOne Complete (complete.BioOne.org) is a full-text database of 200 subscribed and open-access titles
in the biological, ecological, and environmental sciences published by nonprofit societies, associations,
museums, institutions, and presses.

Your use of this PDF, the BioOne Complete website, and all posted and associated content indicates your
acceptance of BioOne’s Terms of Use, available at www.bioone.org/terms-of-use.

Usage of BioOne Complete content is strictly limited to personal, educational, and non - commercial use.
Commercial inquiries or rights and permissions requests should be directed to the individual publisher as
copyright holder.

BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit
publishers, academic institutions, research libraries, and research funders in the common goal of maximizing access to
critical research.

Downloaded From: https://bioone.org/journals/Lindbergia on 05 Nov 2024
Terms of Use: https://bioone.org/terms-of-use



24

Lindbergia 39: 24–28, 2016
ISSN 2001-5909

Accepted 1 July 2016

© 2016 The Authors. This is an Open Access article.

This work is licensed under a Creative Commons Attribution 
4.0 International License (CC-BY) <http://creativecommons.
org/licenses/by/4.0/>.

The first reports of the bryoflora of El Salvador are those 
of Calderón and Stanley (1921, 1941). They reported 
11 species of mosses and a list of vascular plants. Despite 
further investigations (Steere and Chapman 1946, Win-
kler 1965, 1967, Menzel 1991), El Salvador remained 
among the bryologically least known countries in Central 
America (Salazar Allen et al. 2006). Recently a series of 
publications was started to increase the knowledge of the 
bryophytes of El Salvador. Part one (Búcaro et al. 2012) 
included an introduction to the status and problems of 
bryological research in the country and additional records 
from different moss families. 

Fissidentaceae are a family of acrocarpous, haplolepi-
deous mosses in the order Dicranales (Frey and Stech 
2009). The family is monotypic with a single genus, 
Fissidens Hedw. Plants of Fissidens are characterized by 
distichous leaves that are differentiated into a vaginant 
lamina consisting of two lamellae that clasp the stem, a 

dorsal lamina (opposite the vaginant lamina), and an api-
cal lamina (above the vaginant lamina). With about 450 
species (Pursell 2007), Fissidens is one of the largest and 
most diverse genera of mosses (Pursell and Bruggeman-
Nannenga 2004), and taxonomically notoriously difficult. 
Based on the available molecular data the genus seems to 
be monophyletic. However, so far only few species have 
been included in phylogenetic reconstructions of hap-
lolepideous mosses (La Farge et al. 2000, Hedderson et 
al. 2004, Cox et al. 2010, Stech et al. 2012, Fedosov et 
al. 2016), and molecular analyses of Fissidens are still rare 
(Werner et al. 2009). 

Fissidens species are predominantly distributed in the 
warm, humid tropics of the world (Pursell 2007). About 
100 species are reported for the Neotropics, mostly from 
shady, moist, rarely aquatic sites. They grow on a variety of 
substrates, e.g. soil, rock, wood and termite mounds, from 
sea level to 4450 m a.s.l. (Pursell 2007). 

Reports of Fissidens species for El Salvador are sum-
marized in Table 1. Steere and Chapman (1946) were the 
first to report Fissidens species from the country. Win-
kler (1965) in a broader study of the bryophytes from El 
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Table 1. List of the Fissidens species reported from El Salvador, including synonyms used in the references cited. Species marked by 
an asterisk (*) are new  reports for El Salvador. The last column includes the number of specimens examined for this study (n = 92).

Steere 
and 
Chapman 
(1946)

Winkler 
(1965)

Menzel 
(1991)

Pursell 
(1994)

Delgadillo 
et al. 
(1995)

Pursell 
(2007)

Búcaro 
et al. 
(2012)

Bruggeman-
Nannenga 
and Pursell 
(2014)

Specimens 
examined

Fissidens angustifolius Sull. 
Syn. F. svihlae E.B. Bartram

x x x 1

Fissidens asplenioides Hedw. 
Syn. F. similiretis Sull. var. 
guadalupensis (Schimp. ex 
Besch.) Grout
Syn. F. lingulatus Müll.Hal.

x x x x x x 5

Fissidens bourgaeanus Besch.
Syn. F. austro-adianthoides 
Müll. Hal.

x x x

Fissidens bryoides Hedw. x 4

Fissidens brevinervis Broth. x 2

*Fissidens costivelatus Brugg.-
Nann.

2

Fissidens crispus Mont.
Syn. F. repandus Wilson

x x x x x 16

Fissidens dissitifolius Sull. x x x x x x 17

Fissidens elegans Brid. x x x 3

Fissidens flaccidus Mitt. 
syn. F. mollis Mitt.

x x x 1

*Fissidens gardneri Mitt. 3

*Fissidens goyazensis Broth. 5

Fissidens hornschuchii Mont. x 1

Fissidens pallidinervis Mitt. 
Syn. F. pusillissimus Steere

x x 8

Fissidens palmatus Hedw.
Syn. Fissidens reticulosus 
(Müll. Hall.) Mitt.

x x x x

Fissidens serratus  Müll. Hal.
Syn. F. donnellii Austin, F. 
vardei Thér.

x x x x

Fissidens pellucidus Hornsch. x 1

Fissidens perfalcatus Broth. x 1

Fissidens polypodioides Hedw. x x x

Fissidens prionodes Mont. x

Fissidens radicans Mont. x x x

*Fissidens santa-clarensis Thér.
Syn. Fissidens allenianus 
Brugg.-Nann. & Pursell

1

Fissidens steerei Grout x x x 7

Fissidens submarginatus Bruch x 2

*Fissidens subulatus Mitt. 1

Fissidens weirii Mitt.
  var. hemicraspedophyllus 
(Cardot) Pursell
  var. weirii

x x
x

x

Fissidens yucatanensis Steere x 8

Fissidens zollingeri Mont.
Syn. F. kegelianus Müll. Hal.

x x x x x 3
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Salvador reported 17 species, the three from Steere and 
Chapman (1946) plus 14 new records. These correspond 
to 13 currently accepted species (Table 1). Menzel (1991) 
reported two more species. Delgadillo et al. (1995), how-
ever, registered only 13, and Pursell (1994, 2007) only 
six species of Fissidens for El Salvador (Table 1). This may 
partly be due to the fact that Menzel (1991) was not cited 
by these authors. Recent updates of the Fissidens flora of 
El Salvador by Búcaro et al. (2012) and Bruggeman-Nan-
nenga and Pursell (2014) added five and one new species, 
respectively (Table 1). Fissidens bryoides Hedw. was in fact 
another species first reported for El Salvador by Búcaro 
et al. (2012) but not designated as such in that publica-
tion, following Menzel (1991) who reported collections 
of F. repandus under F. bryoides instead of under F. crispus 
Mont.

The aim of this study is to increase the knowledge and 
provide an updated list of the species of Fissidens of El Sal-
vador, based on additional collections from the country.

Material and methods

A total of 92 specimens of Fissidens were studied, most of 
which were collected by the first author during three expe-
ditions to El Salvador in the period from 2008 to 2012, and 
a few by Lic. Carlos A. Elías. These collections originated 
from 12 of the 14 departments of the country, were col-
lected on a variety of substrates such as soil, talpetate (vol-
canic ash formation), rock, bricks and cement, tree trunks 
and bark, and spanned an altitudinal range from 129 to 
2335 m a.s.l. Plants were identified morphologically us-
ing a binocular (Wild MSA) and compound microscope 
(Leitz Diaplan, Zeiss Axistar plus). Voucher specimens are 
deposited at ITIC, with some duplicates at L.

Results and discussion

The 92 Fissidens specimens studied included 21 species 
(Table 1). Of these, five are new for El Salvador: Fissidens 
costivelatus Brugg.-Nann., F. gardneri Mitt., F. goyazensis 
Broth., F. santa-clarensis Thér. and F. subulatus Mitt. Fis-
sidens costivelatus is also new to the Neotropics. Details 
on the newly recorded species are given below. With the 
addition of these five, Fissidens is represented in El Sal-
vador by 28 species (Table 1). This number is compa-
rable to that reported from the other Central American 
countries (21−33 Fissidens species reported per country, 
Pursell 2007), except Nicaragua (nine species in Pursell 
2007). The increase in the number of Fissidens species for 
El Salvador may at least partly be explained by our effort 
to collect in different habitats, including several urban or 
disturbed (semi-natural) areas, and may continue when 
collections from more areas and different habitats become 
available. 

Fissidens costivelatus Brugg.-Nann., J. Bryol. 31: 120. 
2009. 
Collections from El Salvador: Department San Salvador: 
Aguilares, bark of Mangifera indica L. (mango tree), 299 
m a.s.l., 14/4/2010, Búcaro 978; Department San Vice-
nte: Parque turístico Tehuacán, bark of Pithecellobium sa-
man (Jacq.) Benth. (carreto tree), 270 m a.s.l., 17/4/2010, 
Búcaro 991. 
Distribution: African-Neotropical; 270−1650 m a.s.l. 
(Bruggeman-Nannenga 2009, present paper).
Remarks: Fissidens costivelatus was described based on a 
corticolous specimen from Kenya collected at 1650 m 
a.s.l. (Bruggeman-Nannenga 2009). The species is char-
acterized by pluripapillose laminal cells and short costae 
(ending 5−20 cells below the apex) that in all or most 
leaves are distally covered by chlorophyllose cells. With 
the key in Pursell (2007), F. costivelatus keys out as F. pal-
lidinervis Mitt. This variable, pantropical species differs 
from F. costivelatus by costae that are not distally covered. 
Other pluripapillose species with costae that are or can 
be distally covered with chlorophyllose cells are the pan-
tropical F. brevinervis Broth. (recognized by costae covered 
over their complete length) and F. gardneri (completely 
open vaginant laminae and costae distally covered or not) 
as well as the Neotropical F. brevipes Besch. (short dorsal 
laminae ending well above the insertion; all leaves, includ-
ing the perichaetial ones, elimbate; cells inconspicuously 
pluripapillose). 

Fissidens gardneri Mitt., J. Linn. Soc., Bot. 12: 593. 
1869. 
Collections from El Salvador: Department Cabañas: 
Ilobasco, Chiraco, bark of Mangifera indica L. (mango 
tree), 750 m a.s.l., 30/11/2008, Búcaro 559; Department 
Ahuachapán: Laguna Cuscachapa, on bark, 720 m a.s.l., 
4/10/2010, Búcaro 968; Department San Salvador: Agui-
lares, Las Delicias, on bark, 299 m a.s.l., 14/4/2010, Bú-
caro 982.
Distribution: Pantropical. Mexico, Central America 
(Costa Rica, El Salvador), South America, Africa, Asia; 
100−1050 m a.s.l. (Pursell 2007, present paper).
Remarks: Fissidens brevinervis was synonymized with F. 
gardneri by Pursell et al. (1993), but later treated as a sepa-
rate species again (Suzuki and Iwatsuki 2010, Bruggeman-
Nannenga and Pursell 2014, Schwarz 2014). After the 
first report of F. brevinervis for El Salvador (Bruggeman-
Nannenga and Pursell 2014), the report of F. gardneri in 
this study shows that both species occur in El Salvador. 

Fissidens goyazensis Broth., Hedwigia 34: 120. 1895. 
Collections from El Salvador: Department Ahuachapán: 
Apaneca, San Ramón, on soil, 1496 m a.s.l., 9/12/2008, 
Búcaro 903; Department Morazán: Chilanga, Quebrada 
Honda, on talpetate, 302 m a.s.l., 9/5/2010, Búcaro 922; 
Chilanga, El Chaparral, on cement, 407 m a.s.l., 9/5/2010, 
Búcaro 975; Department La Paz: Santiago Nonualco, Río 
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Jalponga, on soil, 122 m a.s.l., 22/10/2010, C.A. Elías 
986, 987.
Distribution: Neotropical. Mexico, Central America 
(Costa Rica, El Salvador, Honduras, Nicaragua, Panama), 
Caribbean, South America; 20−1496 m a.s.l. (Pursell 
2007, present paper).
Remarks: Fissidens goyazensis is widespread in the Neo-
tropics (Pursell 1994, 2007). The presence of five speci-
mens from El Salvador indicates a wide distribution also 
within the country. The Salvadoran specimens were found 
on different substrates and at different altitudes, but al-
ways in riparian habitats. The record at the highest al-
titude extends the known upper limit of the altitudinal 
range from 1350 to 1496 m a.s.l. 

Fissidens santa-clarensis Thér., Mem. Soc. Cub. Hist. 
Nat. “Felipe Poey” 13: 209. 1939.
Collections from El Salvador: Department Sonsonate, 
Juayúa, road to La Unión, on rock aside road, 881 m a.s.l., 
1/12/2008, Búcaro 1479.
Distribution: Neotropical. USA (Florida), Mexico, Cen-
tral America (Belize, El Salvador, Guatemala), Caribbean; 
near sea level to 881 m a.s.l. (Pursell 2007, present paper).
Remarks: Fissidens santa-clarensis was reported to grow 
on wood and rock from near sea level up to 600 m a.s.l. 
(Bruggeman-Nannenga and Pursell 1990, Pursell 1994, 
2007). The specimen from El Salvador extends the altitu-
dinal range by almost 300 m.

Fissidens subulatus Mitt., J. Linn. Soc., Bot. 12: 589. 
1869.
Collections from El Salvador: Department Cabañas, Ilo-
basco, Quebrada Chiraco, on talpetate in a riparian habi-
tat, 749 m a.s.l., 30/11/2008, Búcaro 554.
Distribution: Neotropical. Central America (El Salvador, 
Panama), South America; 100−800 m a.s.l. (Pursell 2007, 
present paper).
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