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Abstract. Carex camposii Boiss. & Reut., endemic to high mountain ranges in Southern Iberian Peninsula (Sierra Nevada,
Sierra de los Filabres and Sierra de Baza), is a morphologically and molecularly well-defined species included in Carex
gr. laevigata (subg. Carex, sect. Spirostachyae). We have discovered a population of a morphologically similar species to
C. camposii in a different mountain range (Sierra de Tejeda), that displayed some deviant morphological characters and was
found in a different habitat from that typical of the species. In order to disentangle the taxonomic status of this population,
we have conducted a phylogenetic analysis using five nuclear (I7S, ETS, G3PDH, CATP and GZF) and three plastid (matK,
rpS16 and 5 trnK intron) DNA regions. In addition, a morphological analysis including the population from Sierra de Tejeda
was carried out. The resulting phylogenetic trees show that the samples of the problematic population are closely related
to C. camposii, while the morphological study revealed that a total of nine morphological features did not match those of
typical C. camposii. Even though the samples from Sierra de Tejeda are genetically not well differentiated from C. camposii,
the morphological and ecological differentiation supports its recognition as a new subspecies, C. camposii subsp. tejedensis.
An assessment of its conservation status using IUCN categories and criteria suggests that it could be critically endangered
(CR).
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Introduction

Carex L. (Cyperaceae), with c¢. 2000 species, is one
of the largest genera of angiosperms (WCSP, 2021;
POWO, 2021; Larridon et al., 2021). Most species occur
in cold-temperate regions of the Northern Hemisphere
(Reznicek, 1990; Martin-Bravo et al., 2019). In Europe
and the Mediterranean basin grow approximately 230
species of this genus (Jiménez-Mejias et al., 2011), of
which almost 100 (Lucefio, 2008; Jiménez Mejias et
al., 2011a; Benitez-Benitez et al., 2017; Maguilla &
Escudero, 2017; Lucefio et al., in prep.) can be found
in the Iberian Peninsula. Among the six recently
recognized subgenera within Carex (Villaverde et al.,
2020: Carex, Euthyceras Peterm., Psyllophorae (Degl.)
Peterm., Siderosticta Waterway, Uncinia (Pers.) Peterm.,
Vignea (P. Beauv. ex T. Lestib.) Heer), Carex (c. 1400
species) is the most species rich subgenus in the Iberian
Peninsula, with 69 species recognized to date (Lucefio,

2008; Jiménez Mejias et al., 2011a; Benitez-Benitez et
al., 2017; Lucefio et al., in prep.).

Within the subgenus Carex, sect. Spirostachyae
Drejer ex L.H. Bailey, with approximately 100 accepted
species, is currently the second largest section of the
genus (Global Carex Group, 2021). According to the most
recent taxonomic and phylogenetic studies of the section
(Escudero et al., 2008, 2009; Escudero & Lucefio, 2009,
2011; Global Carex Group, 2015, 2016, 2021; Martin-
Bravo et al., 2019) the species of sect. Spirostachyae
should be classified in three different groups: (1) subsect.
Spirostachyae, (2) subsect. Elatae (Kiik) Lucefio &
M. Escudero and (3) the Echinochlaenae clade. Species
within the section Spirostachye present a worldwide
disjunct distribution. According to Escudero ez al. (2009),
the ancestral area and the center of differentiation of this
section is located in the Mediterranean-Eurasian region,
from where it has colonized and diversified throughout
the world through mechanisms of vicariance and long-
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distance dispersal. In the Iberian Peninsula a total of nine
species of this section have been reported.

Within subsect. Elatae, Carex camposii Boiss. &
Reut. is endemic to high mountain ranges in Southern
Spain (hitherto known from Sierra Nevada, Sierra de
los Filabres and Sierra de Baza). It is a morphologically
(Lucefio & Escudero, 2008) and phylogenetically
(Escudero & Luceno, 2009) well-defined species that
is grouped in the C. gr. laevigata clade (Escudero
et al., 2013), which is formed by C. laevigata Sm.,
C. binervis Sm., C. paulo-vargasii Luceiio & J.M. Marin
and C. camposii, a group of species occurring in the SW
of the Palearctic region including the Iberian Peninsula.
Concretely, C. binervis is found in heathland, stream
edges, peat bogs margins and wet meadows of Western
Europe (Lucefio & Escudero, 2008). Carex laevigata
shares almost the same geographical area as C. binervis,
but it grows most often in dissimilar habitats, such as
stream edges in riparian forests (Lucefio & Escudero,
2008). Finally, C. paulo-vargasii is an endemic species
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to the Middle Atlas and the Rif Mountain Range (Lucefio
& Marin, 2002), where it grows in edges of streams,
bogs and wet meadows in open areas.

In the course of the numerous collecting campaigns
and herbarium revisions performed in the Iberian
Peninsula as part of different systematic studies of the
genus Carex, we have detected a Carex population in
Sierra de Tejeda (Malaga, S Spain) formed by a few
young, non-flowering individuals and an adult, mature
one (Figure 1). The morphology of these individuals
includes characters that do not match any of the taxa
described so far for the Iberian territory (Lucefio, 2008),
although some of them indicate that this population
should probably be included in sect. Spirostachyae and
that it is a taxon morphologically close to C. camposii.

The aim of the present work is to carry out a
morphological and a molecular study of the problematic
population found in Sierra de Tejeda that help us to
elucidate its taxonomic status within sect. Spirostachyae
and, more concretely, in relation with Carex camposii.

Figure 1. Morphological characters of Carex from Sierra de Tejeda. A,
general view of the plant; B, inflorescence; C, androgynous spike; D, male spikes.

Materials and Methods
Sampling

A total of 14 populations of Carex gr. laevigata have
been sampled: five of C. binervis (three from the Iberian
Peninsula and two from Southwestern Europe), two
of C. laevigata (one from Southern Iberian Peninsula
and other from the Northern Iberian Peninsula), two of
C. paulo-vargasii, four of C. camposii (two from Sierra
Nevada, one from Sierra de Los Filabres and one from

Sierra de Baza) and three individuals (one mature and
two immature) of the problematic population found in
Sierra de Tejeda (Supplementary Material, Table S1). In
addition, two populations of two species belonging to the
subsect. Elatae of sect. Spirostachyae (C. helodes Link
and C. catharinensis Boeck.) were included as outgroup.
All samples were obtained from field collections, from
herbarium materials belonging to the UPOS herbarium
and from previous molecular studies (Global Carex
Group, 2016; Martin-Bravo et al., 2019) via the GenBank
database (Supplementary Material, Table S1).
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Morphological study

We have examined a total of 20 quantitative and 28
qualitative morphological characters of the only two
mature known individuals of the Sierra de Tejeda plant,
one collected by the authors in 2021 (UPOS-14126; see
Supplementary Material, Table S2) and the other one
collected by B. Cabezudo et al. in 2003 (MGC-58571). We
have compared them with the already described characters
of Carex camposii. These morphological characters were
chosen based on the most important diagnostic characters
described for section Spirostachyae (Lucefio & Escudero,
2008; Escudero & Lucefio, 2011; Supplementary Material,
Table S4). We used a ruler for larger measurements,
whereas an Olympus SZX16 stereo microscope was used
for utricle, achene, and glume measurements.

Cytogenetic study

One of the non-flowering specimens found in the Sierra
de Tejeda population was collected alive and cultivated
in the research greenhouse of the Pablo de Olavide
University. When it started flowering, anthers were fixed
and stained following the protocol described by Lucefio
(1988), and chromosomes were observed in metaphase |
(MI) of meiosis using a Nikon Eclipse E400 microscope
equipped with a digital camera Nikon DXM1200F.

DNA extraction, amplification and sequencing

From each sample 20-60 mg of dried leaf tissue was
separated. DNA extraction was carried out using the
CTAB method (Doyle & Doyle, 1990) with some
minor modifications. A total of eight DNA regions
were amplified and sequenced: two multi-copy nuclear
regions (/TS and ETS), three single-copy nuclear genes
(G3PDH, CATP and GZF), and three plastid regions
(matK gene, rpsi6 intron and 5 #rnK intron). Procedures
for DNA amplification followed those in Escudero et al.
(2009) for ITS and 5 trnK intron, in Starr et al. (2003) for
ETS, in Maguilla et al. (2018) for G3PDH, in Maguilla
et al. (2015) for CATP and GZF, in Jiménez-Mejias et
al. (2016) for matK, and in Shaw et al. (2005) for rpsi6.
A BioRad T100TM Thermal Cycler was used to perform
the Polymerase Chain Reactions. PCR products were
sent to Macrogen (Seoul, South Korea) for sequencing.

Phylogenetic analysis

The sequences were assembled automatically using
Muscle v.3.8.425 (Edgar, 2004) and revised and edited
with the software Geneious 11.1.2 (https://www.
geneious.com). As a result, a total of three matrices
were generated: (i) a nuclear matrix composed of 18
accessions and 2313 sites, including 18 /7S sequences
(two out of them were from NCBI Genbank), 18 of ETS
(two from NCBI Genbank), 15 of G3PDH, 16 of CATP
and 12 of GZF; (ii) a plastid matrix composed of 18
accessions and 2157 sites, including 18 matK sequences
(two from NCBI Genbank), 16 of rpsi6 and 15 of 5 trnK
intron; and (iii) a final combined matrix resulting from

the concatenation of all the DNA regions composed of
18 accessions and 4470 sites (Supplementary Material,
Table S2). The matrices were analyzed using Bayesian
Inference (BI) with MrBayes software (Ronquist et al.,
2012). The best nucleotide substitution model for each
DNA region was chosen based on the results obtained
in JModelTest v.2.1.10 (Darriba et al., 2012) using AICc
(corrected Akaike Information Criterion; Akaike, 1974)
(Supplementary Material, Table S2). Region /7S was split
in into three regions, /751, 5.8 S and ITS2. We performed
two independent runs of four Metropolis-coupled Markov
chains for five million generations. Sampling was done
every 100 generations. The first 20% of the trees generated
were discarded as burn-in and the majority rule consensus
tree was obtained from the remaining 80% of trees.
Finally, the phylogenetic trees were visualized and edited
using FigTree v.1.4.4 (http://tree.bio.ed.ac.uk/software/
figtree/) and Adobe Illustrator v.14.0 (www.adobe.com).

Haplotype network

The combined plastid DNA sequences of the four
sampled populations of Carex camposii and the three
problematic individuals from Sierra de Tejeda were
analyzed with PopART v.1.7 software (Leigh & Bryant,
2015) in order to visualize the nucleotide changes
between them.

Results

The voucher MGC-58571 from Sierra de Tejeda was
found to be similar to Carex camposii, but with some
deviant morphological characters (see below). This
plant was initially identified as C. riparia Curtis, the
only record of this plant in eastern Andalusia (Salazar
& Quesada, 2011). However, as the specimen does not
belongto this species with certainty, its presence in eastern
Andalusia should be rejected. In a posterior field trip to
Sierra de Tejeda (40 km from the nearest population of
C. camposii), the corresponding population was located
and the habitat where we found it (riverside forest in an
oceanic-influenced environment) was also characterized
as different from that typical of C. camposii (Luceio &
Escudero, 2008). Only one mature individual (Figure 1)
and eleven immature ones were found in the population.

Morphological study

A total of nine morphological features (Table 1) from
the population from Sierra de Tejeda did not match the
morphology described for Carex camposii (Lucefio
& Escudero, 2008). In contrast to C. camposii, the
measured plants from Sierra de Tejeda present longer
ligules, the lowest bract of the inflorescence is longer
than the inflorescence length, it generally has more male
spikes, the intermediate spikes are usually androgynous,
the color of the male and female glumes is yellowish-
brown, it has longer utricles that are narrowly ellipsoid
and gradually attenuated (rarely abruptly contracted)
into the beak, the utricle beak is generally longer and the
achenes are longer (Table 1).


about:blank
about:blank
http://tree.bio.ed.ac.uk/software/figtree/
http://tree.bio.ed.ac.uk/software/figtree/
http://www.adobe.com/

Sanchez-Villegas, R. et al. Mediterranean Botany 44, e80087, 2023

Table 1. Main distinctive characters between Carex individuals from Sierra de Tejeda and C. camposii.

Character Carex from Sierra de Tejeda C. camposii*
Ligule length (mm) (17)21-41 5-20(30)
Lowest bract of the inflorescence Longer than the inflorescence length Shorter than the inflorescence length
Male spikes number 2-3(4) 1-2(3)
11 he 1
Intermediate and lower spikes Usually androgynous, but the lowest one Female

usually female

Color of the glumes Yellowish-brown

Utricle shape

Utricle (Iength x width; mm)
Achene (length x width; mm) 2.5-3.5x(09)1-1.5

Beak length (mm) 0.8-1.9

Narrowly ellipsoid, gradually attenuated,
rarely abruptly contracted, into the beak
(3.5)4.2-53(5.7)x 1.1-1.7

Dark red-brown to purple-brown

Widely ellipsoid, abruptly contracted into
the beak

(2)2.5-3.5(4)x 12

1.4-19x09-14

0.4-1

* Measurements of C. camposii has been taken from Luceno & Escudero (2008), except the presence of three male spikes, a character not reported to
date, that has only been observed in two populations of this species, both in Sierra Nevada, Granada: (UPOS-14127, Balsa del Almiar, Soportujar;

GDAC-40821, Barrio river, Lanteira).
Cytogenetic count

The studied specimen showed a regular pairing with
36" in MI (Figure 2), the same chromosome number

10um

and the most frequent configuration previously
published for Carex camposii (Lucefio & Castroviejo,
1993).

Figure 2. Meiotic configuration of Carex from Sierra de Tejeda (2n = 36" =72).

Phylogenetic study and Haplotype network

Regarding the phylogenetic trees obtained after the
analysis of the molecular matrices, it can be observed
that the resolution shown by the plastid tree (Figure 3B)
is much lower than that of the nuclear (Figure 3A) and
combined trees (Supplementary Material, Figure S1)
due to the lower number of informative characters in the
plastid matrix (Supplementary Material, Table S2).

The species of Carex gr. laevigata are clustered in
a supported clade (0.91-1 pp) in all the trees, except
in the plastid one, where the clade is not supported.
While C. paulo-vargasii is monophyletic in all the
trees obtained, C. binervis and C. laevigata remain
non-monophyletic. The samples of the problematic

population found in Sierra de Tejeda are grouped with
those of C. camposii in a well-supported clade in all
the trees (1 pp) except in the plastid one, where the
samples appear in polytomy in a non-supported clade.
In the nuclear and combined trees, a subclade containing
the samples of C. camposii from Sierra de los Filabres,
Sierra de Baza and one from Sierra Nevada (in addition
of one from the population of Sierra de Tejeda in the
nuclear one) is formed, but none of them are supported.
The rest of samples of C. camposii and the problematic
population from Sierra de Tejeda appear in polytomy.
The analysis of the plastid matrix of the samples
of C. camposii and the problematic individuals from
Sierra de Tejeda has revealed three different haplotypes
(Figure 4). The haplotype 1 is the most represented, as
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it includes all the samples from Sierra de Tejeda and
two samples of C. camposii (one from Sierra Nevada
and one from Sierra de Baza). Haplotypes 2 and 3 are
both found in only one population of C. camposii,

one from Sierra de los Filabres and one from Sierra
Nevada. While haplotype 2 differs from haplotype 1
by six mutations, haplotype 3 differs from haplotype 1
by two mutations.

A)
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Figure 3. Majority-rule consensus trees obtained from the Bayesian analysis of: A, the combined nuclear
(ITS, ETS, G3PDH, CATP and GZF); B, the combined plastid (matK, rpS16 and 5 trnK intron) regions. Node
labels indicate posterior probability of the clades only when it is higher than 0.9. Tip labels indicate species
names and populations (see Supplementary material, Table S1). Scale bar represents substitutions per site.
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C. from Sierra de 1ejeda SPA-ST1, ST2 & ST3

C. camposii SPA-SF

C. camposii SPA-SN1

. C. camposii
' C. from Sierra de Tejeda

Figure 4. Haplotype network obtained from the analysis of the combined plastid sequences of Carex camposii
and the individuals from Sierra de Tejeda. Short black lines represent inferred extinct or not sampled haplotypes.

Discussion

Important morphological differences have been found
between the individuals studied from Sierra Tejeda
and those of the remaining populations of Carex
camposii (Table 1). The description of this species
would have to be substantially modified in case if
such differences were considered within the range of
its morphological variability.

The genetic information provided by the Sanger
sequenced DNA regions used in this study shows
that the samples included from the problematic
population found in Sierra de Tejeda are intermingled
with those of Carex camposii in a well-supported
monophyletic group. In addition, in the haplotype
network the samples of the plant from Sierra Tejeda
share the same haplotype with two other samples of
C. camposii. Although our results do not support that
this population is a different phylogenetic species
(Mishler & Brandon, 1987) from C. camposii, the
morphological study shows that C. camposii and the
population from Sierra de Tejeda exhibited important
morphological differences. Finally, our cytogenetic
results reveal the same chromosome number for the
studied population with respect to the known number
for C. camposii.

Asmentioned above, the Sierra de Tejeda population
shows a different habitat than the known populations of
Carex camposii. The plants from Sierra de Tejeda were
found in a more oceanically-influenced habitat than
those typical for C. camposii (Lucefio & Escudero, 2008;
Salazar & Quesada, 2011), so that these morphological
differences could be due to the phenotypic plasticity
of the species. Alternatively, this population could be
interpreted as a different taxon. It is important to note
that: 1) the greenhouse-grown specimen maintains the
characters of the two mature individuals studied from
the Sierra de Tejeda population; 2) there are already
numerous precedents where the new taxa have been
described based on only one population, e.g. Gadoria
falukei Giiemes & Mota (Giiemes & Mota, 2017),
Rivasmartinezia cazorlana Blanca, Cueto, Benavente
& J. Fuentes (Blanca et al., 2016); and 3) it has been

advocated that some morphologically-differentiated
disjunct populations could benefit from the concept
of  “morphogeographical  compartmentalization”
proposed by Stuessy (1990) to explain morphological
differences between geographically distant populations
and which has been used to justify infraespecific
taxonomic treatments in the genus Carex (Jiménez-
Mejias et al., 2017; Miguez et al., 2018). The absence
of molecular and cytogenetic differentiation of the
newly discovered population could be explained by
a recent migration of C. camposii to Sierra de Tejeda
with subsequent interruption of gene flow that has
led to a rapid morphological change, perhaps due to
the adaptation to a new habitat, without generating
significant genetic differentiation between the plant
from Sierra de Tejeda and the rest of the populations of
C. camposii, at least for the analyzed markers. A similar
process has been reported for C. borbonica Lam.
and C. boryana Schkuhr, two species belonging to
subsect. Elatae of sect. Spirostachyae growing on the
Reunion Island (Escudero & Lucefio, 2011). These
species are morphologically and ecologically well-
delimited (Escudero & Lucefio, 2011), but genetically
and cytogenetically very similar (Escudero et al.,
2009; Marquez-Corro et al., 2018). Moreover, it
is not uncommon to find groups of plants with such
contrasting patterns of morphological-ecological vs
genetic differentiation in the Western Mediterranean
basin and North Africa. In Reseda sect. Glaucoreseda
(Martin-Bravo et al, 2010) and Linaria sect.
Supinae (Blanco-Pastor et al., 2012), species are
morphologically and ecologically very different, but it
is difficult to separate them genetically. For all these
reasons, we think that the second hypothesis is the most
plausible, and therefore the population from Sierra de
Tejeda would belong to a new taxon. Considering the
morphological and ecological differentiation, as well
as the geographic isolation of the population from
Sierra de Tejeda (Figure 5) and pending a genomic
study that sheds more light on the evolutionary history
of this lineage, we believe that the most appropriate is
to consider the plants of Sierra de Tejeda as a different
subspecies of C. camposii.
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Sierra de Tejeda,
Almijara y Alhama

Human observation
Preserved specimen

@ Carex fron Sierra Tejeda
@® C. camposii
---- Provincial boundaries

A G Sierra Nevada

Sierra de Baza

Figure 5. Distribution map of Carex camposii subsp. camposii and Carex from Sierra de Tejeda
(Supplementary Material, Table S3).

Carex camposii subsp. tejedensis R. Sanchez-Villegas,
M. Escudero & Lucefio, subsp. nov.

Diagnosis: Similar to Carex camposii subsp. camposii,
from which it differs by its longer ligules ((17)21-41 mm
in subsp. tejedensis vs 5-20(30) mm in subsp. camposii),
its lowest bract of the inflorescence (longer than the
inflorescence length in subsp. tejedensis vs. shorter than
the inflorescence length in subsp. camposii), its higher
number of male spikes (2-3(4) in subsp. fejedensis
vs 1-2(3) in subsp. camposii), its intermediate spikes
(usually androgynous in subsp. fejedensis vs female
in subsp. camposii), the color of its male and female
glumes (yellowish-brown in subsp. tejedensis vs
dark red-brown to purple-brown in subsp. camposii),
its utricles shape (narrowly ellipsoid and gradually
attenuated (rarely abruptly contracted) into the beak
in subsp. fejedensis vs widely ellipsoid and abruptly
contracted in subsp. camposii), and length ((3.5)4.2—
5.3(5.7) mm in subsp. tejedensis vs (2)2.5-3.5(4) mm
in subsp. camposii), its utricle beak length (0.8—1.9 mm
in subsp. tejedensis vs 0.4—1 mm in subsp. camposii),
and the achenes of the subsp. tejedensis are longer (2.5—
3.5 mm) than in subsp. camposii (1.4—1.9 mm).

Holotype: Spain, Malaga, P.N. Sierra de Tejeda, Almijara
and Alhama, Canillas de Albaida, Nevazo stream,
36°52°55.95”N 03°57°2.81”W, 1381 m.a.s.l., riverside
forests, 13-V-2021, R. Sdnchez-Villegas 65RSV2I,
B. Quirds, S. Martin-Bravo, J. Algarra, C. Salazar &
M. Luceiio (UPOS-14126). Paratype: Spain, Malaga,
Canillas de Albaida, P.N. Sierra de Tejeda, Almijara and
Alhama, Nevazo stream, VF1582, 1000 m.a.s.1., riverside

forests, 30-V-2003, B. Cabezudo, G. Caballero, A.V. Pérez
Latorre & D. Navas R. 1359/03 (I) (MGC-58571).

Rhizome densely caespitose, with short internodes, very
stout, dark-brown. Flowering culms 72-84 cm long,
obtusely trigonous, smooth, leafy up to the upper third
of'its length, (2.1)3.1-4.5 cm wide at the middle. Leaves
(8)10-21(22) mm wide, shorter or longer than the
inflorescence, quite rigid, middle to dark green, plicate
in cross section, scabrous along the edges, at least in the
upper two-thirds; abaxial surface smooth, but scabrous
on the upper third of the midrib; adaxial surface smooth;
ligule (17)21-41 mm long, usually obtuse. Basal
sheaths entire, lowermost bladeless. Lowest bract of
the inflorescence leaf-like, longer than the inflorescence
length. Male spikes 2-3(4), 45-65 x (2.5)3-5 mm the
upper one and 5-30(45) x 1.7-3.1(4) mm the lower
one, fusiform; female spikes 3—4, (35)40-87(91) x 2.9—
5.5 mm, cylindrical, the upper one sessile, the lower ones
pedunculate and sometimes nodding, the intermediate
generally androgynous and the lowest one usually
female. Male glumes 4.3-5.1 x 1.1-1.7 mm, oblong
to oblong-lanceolate, yellowish-brown with a green
central band, shortly mucronate; female glumes 3.1-5
x 1.1-1.6 mm, ovate, yellowish-brown with a green
central band, mucronate. Utricles (3.5)4.2-5.3(5.7) x
1.1-1.7 mm, suberect, narrowly ellipsoid-trigonous,
smooth to very shortly and dispersely aculeolate at the
apex, green to yellowish-brown when mature, with
perceptible veins, although the two lateral ones are
much more prominent, gradually attenuated (rarely
contracted) into a bifid beak up to 0.8—-1.9 mm long.
Achenes 2.5-3.5 x (0.9)1-1.5 mm, ellipsoid-trigonous.
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Figure 6. Analytical drawing of Carex camposii subsp. tejedensis. A, plant size; B, male glume; C, female glume;
D, utricle; E, achene; F, ligule. Drawing by M. Sanchez-Villegas.
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Distribution and habitat: Endemic to Sierra de Tejeda
(Figure 5) in Malaga province (Spain), where it has
only been found in the Nevazo stream, in riverside
forest accompanied by Castanea sativa Mill., Salix
atrocinerea Brot., Rubus ulmifolius Schott, Scrophularia
scorodonia L., Hypericum tetrapterum Fries and
Adiantum capillus-veneris L.

Etymology: This taxon is named after the Sierra de
Tejeda, the only place where this plant has been found
to date.

Iconography: Figure 1 and 6.

Conservation: There is only one known population
of Carex camposii subsp. tejedensis, consisting of
one mature individual and eleven immature ones. The
population is included in a protected area, Sierra de
Tejeda, Almijara and Alhama Natural Park. During the
years 2021 and 2022, numerous surveys of this taxon
have been carried out throughout similar habitats of the
Sierra de Tejeda, Almijara and Alhama Natural Park, but
none has been successful. According to the criterion D
of the IUCN Red List (IUCN, 2012), this taxon should
be categorized as critically endangered (CR) because the
number of mature individuals of the unique population
is less than 50. Therefore, we propose here the category
CR D for C. camposii subsp. tejedensis, applicable at
both national and global level.

Conclusions

The population found in Sierra de Tejeda is closely
related to Carex camposii. However, the remarkable
morphological and ecological differentiation, as well as
the geographical isolation of this population has led us
to describe it as a new subspecies, C. camposii subsp.
tejedensis.
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Figure S1. Majority-rule consensus tree obtained from
the Bayesian analysis of all the combined DNA
regions (ITS, ETS, G3PDH, CATP, GZF, matK, rpS16
and 5#nK intron). Node labels indicate posterior
probability of the clades only when it is higher than
0.9. Tip labels indicate species names and populations
(see Supplementary material, Table S1). Scale bar
represents substitutions per site.

Table S1. Studied material including taxon, population
code, locality, voucher and/or herbarium number, and
NCBI GenBank accession numbers for each molecular
marker (ITS, ETS, G3PDH, CATP, GZF, matK, 5 trnK
intron, rps16).

Table S2. Characteristics of the nuclear, plastid and
combined matrixes.

Table S3. Materials used for the elaboration of the
distribution map of the two subspecies of Carex
camposii. The search for the locations of C. camposii
subsp. camposii has been carried out through the GBIF
(GBIF, 2021) and Anthos (Anthos, 2011) platforms.

Table S4. Morphological characters examined of Carex
camposii (including subsp. tejedensis).
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