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Stachytarpheta serrana, a new species of
Verbenaceae endemic to the Diamantina Plateau
in Espinhaco Range (Minas Gerais, Brazil),
with palynological and anatomical notes

PEDRO HENRIQUE CARDOSO, FATIMA REGINA G. SALIMENA, ANDREA P. LUIZI-
PONZO, NADIA SOMAVILLA, PAMELA T. PATRICIO & MARCELO TROVO

Abstract: Stachytarpheta serrana, a new Brazilian species from the Serro municipality
in the campos rupestres of the Diamantina Plateau, Minas Gerais state, is described
and illustrated. Like most species of the genus found in this region, S. serrana has
blue corollas and is morphologically related to S. glabra. Its recognition as a distinct
species is supported by morphological, palynological, and anatomical evidence. The
main traits for its recognition are its erect or suberect leaves, amphistomatic, with a
foveolate abaxial surface and hirsute veins forming a reticulate network, flowers with a
calyx 1.3-1.6 cm long and a corolla tube 2.3-2.6 cm long, subprolate pollen grains with
a granulate colpi membrane, and fruits with a short beak at the apex. With a restricted
distribution and known from only two recent collections, S. serrana should be classified
as Data Deficient (DD).
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INTRODUCTION

The Espinhaco Range is an extensive and
continuous Precambrian orogenic beltin eastern
Brazil that is renowned for its exceptional
biodiversity, particularly of plants growing in
the rupestrian grasslands (campos rupestres)
above 900 meters of altitude (Giulietti & Pirani
1988, Rapini et al. 2008). It extends from north
to south through the states of Bahia and Minas
Gerais, within the Caatinga, Cerrado and Atlantic
Forest domains (Gontijo 2008). Notably, both the
Cerrado and Atlantic Forest are recognized as
global biodiversity hotspots (Myers et al. 2000,
Mittermeier et al. 2011).

The importance of conserving the Espinhaco
Range has been underscored by numerous
floristic studies since its first explorations in
the 18th century (Almeida et al. 2023) and by

the description of several new species in recent
years (e.g. Echternacht & Trovo 2015, Romero &
Versiane 2016, Scatigna et al. 2017, Sao-Mateus
et al. 2018, Pacifico et al. 2019, Assuncao-Silva
et al. 2020, Bueno & Heiden 2021, Carvalho &
Forzza 2022, Cabral et al. 2023, Mendes et al.
2024). However, substantial knowledge gaps
remain concerning the flora of the Espinhaco
Range, particularly given its altitudinal and
topographical variation, which challenges the
access to many areas (Martinelli 2007, Rapini et
al. 2008, Silva et al. 2008).

Among the subdivisions of the Espinhaco
Range, the Diamantina Plateau, situated to the
north of Serra do Cip6 and to the south of Grdo
Mogol, stands out as one of the most important
centers of plant diversity and endemism
(Echternacht et al. 2011, Goncalves et al. 2017,
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Colli-Silva et al. 2019). The average altitude of
the Diamantina Plateau is approximately 1,200
m, with its highest peak, namely Pico do Itambeé,
reaching 2,062 meters. Some protected areas
within the Diamantina Plateau, such as Sempre-
Vivas National Park, Biribiri State Park, Pico do
[tambeé State Park, and Rio Preto State Park,
play a crucial role in safeguarding a significant
portion of the region’s environmental and
scientific value (Magalhaes Janior et al. 2015).

Verbenaceae are animportant component of
the flora in the Diamantina Plateau, comprising
shrubby and subshrubby species predominantly
found in the campos rupestres (Cardoso et al.
2021, 2024a, Salimena et al. 2024). Taxonomic
treatments of the family for this region were
carried out in Pico do Itambé State Park and
Biribiri State Park (Cardoso et al. 20204, Ribeiro
et al. 2022). Additionally, four new and endemic
species have been recently described for the
Diamantina Plateau, including Lippia krenakiana
P.H.Cardoso, V.I.RValério & Salimena (Cardoso
et al. 2020Db), Lippia raoniana P.H.Cardoso &
Salimena (Cardoso et al. 2021), Stachytarpheta
meninii PH.Cardoso (Cardoso et al. 2024a), and
Stachytarpheta vianae P.H.Cardoso (Cardoso
et al. 2022). To date, the Diamantina Plateau
is known to harbor 17 species of Lippia and 24
species of Stachytarpheta (Cardoso et al. 2021,
2024a). Many of these species are endemic
and some of them are classified as rare or
endangered (Salimena et al. 2009, 2013, 2014),
underscoring the region’s significant botanical
value.

In this study, we describe another new
and endemic species of Stachytarpheta from
the Diamantina Plateau, in Serro municipality.
This new species was discovered through
our taxonomic efforts, which included
detailed analysis of herbarium collections
and recent field expeditions. Illustrations, a
geographic distribution map, comparisons with
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morphologically related species, palynological
and anatomical data, as well as a preliminary
assessment of its conservation status are
provided.

MATERIALS AND METHODS

The recognition of the new Stachytarpheta
species is the result of a comprehensive analysis
of numerous specimens housed in Brazilian
herbaria (Cardoso et al. 2024b), review of key
taxonomic literature (protologues, Atkins 2005,
Cardoso & Salimena 2024), and comparisons
with morphologically similar species. These
comparisons were made by personally analyzing
specimens deposited at ALCB, BHCB, CEN, CES],
ESA, HB, HEPH, HUEFS, MBM, R, RB, RFA, SP, SPF,
and UB (acronyms according to Thiers 2024,
continuously updated), as well as by examining
high-quality digital images of samples available
in the REFLORA (https://floradobrasil.jbrj.
gov.br/), speciesLink (www.splink.org.br), and
JSTOR Global Plants (https://plants.jstor.org)
databases. Fieldwork conducted by F. R. G.
Salimena in the municipality of Serro in April
2024 led to the observation of a population of
the new species in its natural habitat and the
collection of additional specimens.

Our conceptual view of species aligns
with the fundamental idea of species as a
metapopulation lineage that evolves separately
(de Queiroz 2007), and we adopt morphology,
palynology and anatomy as the main lines
of evidence for delimitation. Morphological
characters were examined by careful observation
of the specimens under a stereomicroscope.
Descriptive terminology was based on Harris
& Harris (2003), Atkins (2005), Goncalves &
Lorenzi (2007), and Beentje (2010). Phenology
and distribution data of the new species were
gathered from specimen labels and field
observations.
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For the palynological analyses, specimens
of the new species (FR.G. Salimena 4248, V.A.Q.
Dittrich 2416) and specimens ofthe closely related
Stachytarpheta glabra Cham. (J.A. Oliveira & R.R.
Berbel 741, D.R. Gonzaga 452, C.C. Reis et al. 26)
were utilized, all housed at CESJ herbarium and
identified by F. R. G. Salimena and P. H. Cardoso.
For observations under light microscopy, pollen
grains were prepared directly in glycerin jelly
(Wodehouse 1935, with adaptations proposed by
Melhem et al. 2003) and by the lactic acetolysis
method at 60% (Raynal & Raynal 1971). The
slides were analyzed using an Olympus BX-
41 microscope equipped with a micrometric
eyepiece (used to take measurements). The
pollen grains were then photomicrographed
using a PrimeScan 12Pro camera attached to a
Nikon Eclipse Ei microscope. Measurements of
pollen grain diameters were taken, whenever
possible, from 25 randomly selected grains
across at least three slides (Salgado-Labouriau
1973); namely: largest diameter (in polar
view) and equatorial and polar diameters (in
equatorial view). The statistical analysis of the
measurements allowed the presentation of
amplitude (Xmin-Xmax), mean (M), standard
deviation (S), standard error (Sx), 95% confidence
interval and coefficient of variability. To test the
normality of the data, the Shapiro-Wilk test was
applied, and the means were compared using
the t test. All these analyses were carried out
using the software PAST ver. 4.03 (Hammer et al.
2001). To observe the thickness of the exine, as
well as the length and width of the apertures,
ten pollen grains were measured, and the
mean values were presented. Observations
under scanning electron microscopy (SEM) were
carried out using FEI Quanta equipment, with
pollen grains directly attached to stubs covered
with double-sided tape.

To characterize the leaf anatomy, fully
expanded fresh leaves (third or fourth node)
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with no signs of senescence from specimen F.R.G.
Salimena 4248 were submitted to transverse
sections using a table microtome. Cross-
sections from the middle third of the leaf blade
were mounted on slides with water, analyzed
under a light microscope (Olympus BX-41), and
photomicrographed with an attached camera.
Basal, median,and apicalregionsoftheleafblade
from young (first or second node) and mature
(third to sixth node) herborized leaves of two
specimens of the new species (FR.G. Salimena
4248, V.A.O. Dittrich 2416) and two specimens
of Stachytarpheta glabra (FR.G. Salimena 4225,
4259) were analyzed and photomicrographed
using a Tabletop Scanning Electron Microscope
(SEM, Hitachi-TM3030 model) at 5 kV, without any
sample preparation techniques. The vouchers
are deposited at CESJ herbarium.

The distribution map of the new species
was generated using QGIS ver. 316 (QGIS
Development Team 2024). Preliminary threat
assessments were conducted in accordance
with the categories and criteria described in
IUCN (2012), following the guidelines of IUCN -
Standards And Petitions Committee (2022), with
an area of occupancy (AOO) based on 2 x 2 km
grids.

RESULTS
Taxonomic treatment

Stachytarpheta serrana PH.Cardoso & Salimena
Sp. nov.

—-TYPE: BRAZIL. Minas Gerais, Serro, Pedro
Lessa, Estrada para Presidente Kubitscheck, 14
April 2024, FR.G. Salimena 4248 (holotype: CES)
80646, isotypes CEN and RB) (Figs. 1, 2).

Diagnosis: Stachytarpheta serrana differs
from S. glabra by its erect or suberect leaves
with foveolate abaxial surfaces and hirsute
veins that form a reticulate network, flowers
with longer calyces and corollas, and fruits with
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a short beak at the apex. Additionally, its pollen
grains display a granulate colpi membrane, and
its leaf blades are amphistomatic.

Shrubs 1.2-1.5 m tall, erect, densely
branched, branches tetragonal, minutely
strigose, becoming glabrescent with age.
Leaves opposite or rarely 3-verticillate, erect
or suberect, deciduous at maturity, sessile or
petiolate, petioles 0.3-0.5 cm long, sometimes
with small axillar leaves, blades 2.6-4.2 x 1.3—
2.2 cm, elliptic or ovate, subcoriaceous, slightly
discolorous, apices acute or obtuse, bases

Stachytarpheta serrana (VERBENACEAE)

Figure 1. Stachytarpheta
serrana P.H.Cardoso &
Salimena. a) habit. b) detail
of the indument on the
branches. c) leaf, abaxial
surface. d) leaf, detail of
the abaxial surface showing
the indument. e) bract,
abaxial surface showing the
indument. f) flower, showing
the calyx and corolla. g-h)
dissected calyx, showing
the indument, ribs and
teeth (external and internal
surfaces, respectively). i)
dissected corolla, showing
the lobes, androecium and
internal indumentum. j)
gynoecium. k) detail of the
stigma. 1) fruit. (Illustrated
by Klei Sousa, based on
Salimena 4248).
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cuneate or attenuate, decurrent into petioles,
margins entire near the base or up the middle,
crenate towards the apices, revolute, purplish,
minutely ciliate, adaxial surfaces shiny, slightly
bullate, puberulent or glabrescent, strigose
along the central vein, abaxial surfaces strigose
along the central vein, densely hirsute along
the other veins, penninerved, with prominent
and ascending veins forming a reticulate
network, foveolate, nectaries and peltate
glandular trichomes present on both surfaces.
Inflorescences 2.2-7 x 1.3-1.6 cm, cylindric,
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Figure 2. Distribution

map and photographs of
habitat and individuals of
Stachytarpheta serrana
P.H.Cardoso & Salimena.
a) map. b) habitat. c-d)
habit. e) inflorescence.

f) infructescence. State
abbreviations: Bahia
(BA), Distrito Federal (DF),
Espirito Santo (ES), Goias
(GO), Minas Gerais (MG),
Rio de Janeiro (R}), Sdo
Paulo (SP). Photos by
Pedro Henrique Nobre.

rachis usually visible, densely strigose; bracts
bracteose, 0.5-0.7 x 01-015 cm, cylindric, shorter
than the calyces, narrow triangular or linear,
green or green-purplish, chartaceous, apices
acuminate, abaxial surfaces strigose, margin
ciliate, sessile glands present, becoming rigid
after fruiting. Flowers sessile; calyces 1.3-1.6 x
0.2-0.25 cm, erect, narrow from base to apex, free,

green-purplish, 4-nerved, 4-toothed abaxially,
teeth acute, ca. 0.05 cm long, 1 sinus adaxial ca.
0.4 cm long, tubes densely strigose externally,
glabrous internally; corollas hypocrateriform,
limbs blue, lobes ca. 0.3 cm wide, with short
glandular-pedicellate trichomes, throat white,
strigose, tubes blue-purplish, 2.3-2.6 cm
long, well-exserted from the calyces, straight;
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androecium composed by two fertile stamens
with divergent thecae, anthers lying at top of
the corolla tube, staminodes pilose; gynoecium
reduced to a single functional carpel, two-locular
with one ovule per locule, ovary ca 0.25 cm long,
a dense ring of trichomes just above the ovary,
styles 2.4-2.6 cm long, stigmas capitate. Fruits ca.
0.6 cm long, with a short beak at the apex, with
a thin commissure, external surface reticulate,
covered by the persistent calyces, separating
into two cluses when ripe.

Paratype: BRAZIL. Minas Gerais, Serro, Pedro
Lessa, proximidades da Rodovia BR-259, 10
August 2023, V.A.O. Dittrich 2416 (CES)).

Distribution, ecology, and provisional
conservation assessment: Stachytarpheta
serrana is known from two recent collection
records in the municipality of Serro, Minas
Gerais state, Brazil (Fig. 2a). This municipality is
part of the Diamantina Plateau, a sub-region of
the Espinhaco Range, and is located within the
Cerrado domain, butin a transition zone with the
Atlantic Forest. The specimens were collected in
August 2023 and April 2024, growing in campos
rupestres between grasses, at 1130-1150 m a.s.l.
Overall, the restricted distribution is a striking
feature of several Stachytarpheta species (Atkins
2005, Cardoso et al. 2024b), therefore, S. serrana
is probably endemic to the Diamantina Plateau.

During a field expedition conducted by F.
Salimena in April 2024, only a single population
of the new species was found, comprising fewer
than 10 individuals. Most of these individuals
were fruiting, with only a few in flowers. Given
the limited data currently available, we propose
to classify Stachytarpheta serrana as Data
Deficient (DD). Future surveys are crucial to
identify additional populations and implement
continuous monitoring. Ex-situ conservation
strategies to protect the species from potential
extinction should also be considered.

Stachytarpheta serrana (VERBENACEAE)

Etymology: The epithet “serrana” refers to
the striking mountainous landscapes (serras) of
the Espinhaco Range in Minas Gerais state, Brazil.
Renowned for its unique geomorphological,
historical, biological, and aesthetic features, this
region was designated by UNESCO as the Serra
do Espinhaco Biosphere Reserve, underscoring
its exceptional importance for biodiversity
conservation.

Taxonomic notes: Stachytarpheta serrana
is distinguished as a multi-branched shrub with
erect leaves, blades 2.6-4.2 x 1.3-2.2 cm, elliptic
or ovate, subcoriaceous in texture, acute or
obtuse at apices, with prominent veins forming
a reticulate network abaxially. Its inflorescences
are short, up to 7 cm, with narrow triangular or
linear bracts, and its flowers have 4-toothed
calyces and blue corollas.

Morphologically, Stachytarpheta serrana
is related to the species of the informal group
“Glabra” proposed by Atkins (2005). This group
is characterized by including species with
inflorescences over 0.6 cm wide, calyces free,
4-toothed abaxially, blue corollas, anthers at top
of tube, styles equal in length to the corolla tube,
and fruit surfaces externally reticulate with a thin
commissure (Atkins 2005). Within this group, S.
serrana is most similarto S. glabra, which is also
found in the campos rupestres of the Espinhaco
Range (Atkins 2005, Cardoso & Salimena 2024).
Both species have elliptic or ovate leaves,
narrow triangular or linear bracts, calyces longer
than the bracts, green-purplish in color, with
1 adaxial sinus, and hypocrateriform corollas.
However, they can be easily distinguished by the
morphological characteristics summarized in
Table I. See also the illustration of S. glabra in
Atkins (2005, p. 253, fig. 29 F-K).

Stachytarpheta serrana also shares some
similarities with S. itambensis S.Atkins, S.
pohlianaCham. andS. reticulataMart.exSchauer,
all of which are found in the Diamantina Plateau
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Table I. Morphological differences between the new species and its most similar congener.

Morphological characters
Leaf size

Orientation of leaves on branches
Abaxial surface of the leaves

Pilosity of the veins on the abaxial
surface of the leaves

Calyx length

Corolla length
Apex of the fruit

(Atkins 2005). Stachytarpheta itambensis and S.
serrana share petiolate leaves, with cuneate or
attenuate bases, decurrent into petioles, bracts
shorter than the calyces, 4-toothed calyces, and
blue corollas. However, the former belongs to the
informal group “Sellowiana” according to Atkins
(2005) and can be distinguished by its bracts
measuring 0.3-0.5 cm in length, calyces 0.7-1
cm in length, corolla tubes 1.4-1.5 cm in length,
and fruits with rounded apices. Stachytarpheta
pohliana, as well as S. glabra, belongs to the
informal group “Glabra” (Atkins 2005), but it is
distinguished by having a hirsute indumentum
along the branches, leaf adaxial surfaces, rachis,
bracts, and calyces, often canescent. Additionally,
the leaf blades of S. pohliana are not foveolate
on abaxial surfaces (Atkins 2005). Stachytarpheta
serrana and S. reticulata have leaf blades
with prominent veins on the abaxial surfaces
forming a reticulate network (Atkins 2005). It is
important to note that S. reticulata represents a
species complex, but it is readily distinguished
from S. serrana by its 5-toothed calyces and
shorter corolla tubes, measuring 1.2-1.8 cm in
length. Additionally, the number of calyx teeth

Stachytarpheta serrana

2.6-4.2 x1.3-22 cm

erect or suberect

foveolate, with prominent veins
forming a reticulate network

densely hirsute

1.3-1.6 cm long

2.3-2.6 cm long

with a short beak

Stachytarpheta glabra
3.5-10 x 1.5-5 cm

patent

not foveolate, prominent veins but
not forming a reticulate network

often glabrous, rarely with
occasional scattered hairs

1-1.3 cm long

1.5-2 cm long
without a beak

represents a trait with high taxonomic value
within Stachytarpheta. Atkins (2005) included S.
reticulata in the “Gesnerioides” group because it
has 5-toothed calyces.

Palynological notes: Pollen grains of
Stachytarpheta serrana and S. glabra are
monads, very large (Table II), isopolar, with
radial symmetry, anguloaperturate, and have
a verrucate ornamentation, a simple margin
and a membrane (Fig. 3). Patricio et al. (2024)
conducted a palynological study on 11 Brazilian
species of Stachytarpheta, demonstrating that
the characteristics of the membrane, margin,
and shape are critical for differentiating the
species of the genus. Although S. serrana
and S. glabra do not differ in their margin
characteristics, they do exhibit differences in
the shape and membranous structure of the
colpi (Fig. 3). Regarding shape, the pollen grains
of S. serrana are subprolate (Fig. 3a-c), while in
S. glabra they are prolate-spheroidal (Fig. 3f).
The membrane of the colpi is granulate in S.
serrana (Fig. 3¢), whereas those of S. glabra are
perforate (Fig. 3d). Additionally, the amb in S.
glabra varies from triangular to subtriangular,
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Table Il. Morphometric data for pollen grains of the new species and its most similar congener (measurements in

micrometers).

Morphometric Species X X XS s €1 95% v (%)
data min “"max X
Stachytarpheta serrana 106.25-130.00 119.25 + 113 5.67 116.91-121.59 4.75
Largest diameter
Stachytarpheta glabra 107.50-147.50 13141+ 2.23 1115 126.81-136.01 8.48
Stachytarpheta serrana 102.50-125.00 116.25+1.34 6.00 113.44-119.06 516
Polar diameter
Stachytarpheta glabra 105.00-132.50 116.82+117 5.87 114.4-119.24 5.02
] Stachytarpheta serrana 90.00-115.00 100.19+1.53 6.88 96.96-103.41 6.87
Equatorial
diameter
Stachytarpheta glabra 95.00-125.00 110.00+1.67 8.35 106.55-113.45 7.59
X Xt FANge; X: arithmetic mean; Sx: standard error; S: standard deviation; Cl: confidence interval; CV: coefficient of variation.

while the pollen grains of S. serrana consistently
appear triangular in polar view. The t-test
results showed that the largest diameter and
equatorial diameter presented a significant
difference between the pollen grains of the two
species, whereas the polar diameter showed no
significant difference (Fig. 4).

Anatomical notes: The leaves of
Stachytarpheta serrana are amphistomatic.
The epidermis is uniseriate on both surfaces
(Fig. 5a), with a higher density of stomata and
eglandular trichomes on the abaxial surfaces.
The eglandular trichomes are uni-bicellular, and
the glandular trichomes are peltate (Fig. 5b-
e). Eglandular trichomes occur along the leaf
margins (Fig. 5b). Facing the adaxial surfaces,
there is a parenchymatous hypodermis with
isolated sclereid cells near the collateral
vascular bundle (Fig. 5a). The mesophyll is
dorsiventral. Peltate nectaries are distributed
on both surfaces of the leaf blade (Fig. 5¢, ).

The anatomical differences between the
new species and samples of Stachytarpheta
glabra (Fig. 5h-j) observed in SEM analyses
were as follows: eglandular trichomes were

present only in the new species, and stomata
were absent on the adaxial surface of S. glabra
(Fig. f), identifying it as a hypostomatic leaf
blade. It is important to note that Atkins (2005)
described the indumentum of S. glabra leaves
as follows: “upper and lower surfaces glabrous,
with occasional scattered white hairs”; however,
specimens of S. glabra anatomically analyzed in
this study have glabrous leaves.

DISCUSSION

The Espinhaco Range is the region in Brazil with
the highest concentration of Stachytarpheta
species (Cardoso et al. 2024b). In addition to
S. serrana, four other Verbenaceae species
were recently described for the Diamantina
Plateau in the state of Minas Gerais: Lippia
kRrenakiana, L. raoniana, Stachytarpheta meninii,
and S. vianae. These species are also known
from recent collection records and have a
restricted distribution (Cardoso et al. 2020b,
2021, 2022, 2024a), underscoring Verbenaceae
as a noteworthy group for promoting effective
conservation efforts. Furthermore, these
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discoveries emphasize the urgent need for
increased collection efforts in the campos
rupestres of the Espinhaco Range. In this context,
despite challenges related to recognition and
funding, traditional taxonomy remains critically
important (LObl et al. 2023). The effectiveness
of conservation efforts is closely tied to the
expansion of taxonomic knowledge and a

Figure 3. Light
photomicrographs

(LP) and scanning
electromicrographs (SEM)
of pollen grains of the
new species and its most
similar congener. a), b)
and c) Stachytarpheta
serrana P.H.Cardoso &
Salimena; d), e) and f) S.
glabra Cham.: a) polar
view (LM). b) equatorial
view (LM). c) polar view
(SEM). d) details of the
margin and membrane
(SEM). e) polar view (LM).
f) equatorial view (LM).
Images by Andrea Pereira
Luizi Ponzo and Pamela
Timoteo Patricio.

thorough understanding of the geographical
distribution of species (Salafsky et al. 2002,
Godfray & Knapp 2004, Whittaker et al. 2005).
According to Silva et al. (2008), protected
areas along the Espinhaco Range are insufficient
to safeguard local biological diversity, especially
given the considerable number of endemic
plant species. This situation is concerning, as
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examined palynological

characters of

-T- o
X o Stachytarpheta
| =7 glabra Cham. and S.
S 1 serrana P.H.Cardoso &
— v .
3 o - Salimena: a) Largest
2 5 1 diameter; t-test
— [5) -T- ’
2 o i g 9 ! significant difference.
= o — = — .
S = T g =~ b) polar diameter;
o | = .
-~ | T . |— t-test no significant
) 1 8 = 7 difference was found.
o o 1 > s
g8 Qo | s 1 T c) equatorial diameter;
— | S : : t-test significant
1 — i
| : 1 | difference.
2 | 1 v, 1
- | S o |
. —
. 4
T | | |
S. glabra S. serrana S. glabra S. serrana
v
T
S 1
— 1
P _ I
8 = -
5 = T
= |
§ = |— !
=] — |
E u !
— o - I
g = :
<
- o |
= 27 I
F 1
g 4
S 4
T T
S. glabra S. serrana

vegetation in the Diamantina Plateau and
other subregions of the Espinhaco Range has
been undergoing progressive degradation due
to successive cycles of exploitation—mainly
mining—and other anthropogenic activities,
such as illegal fires (Neves et al. 2016, Fernandes
et al. 2020). These factors have severely
compromised the survival of endemic species

and those known from few collection records,
such as Stachytarpheta serrana. For this reason,
taxonomic studies should be better valued, as
theyare essential foridentifyingyet-undescribed
species before they face extinction (Callmander
et al. 2005, Brown et al. 2023, Lobl et al. 2023).
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Stachytarpheta serrana (VERBENACEAE)

Figure 5. Leaf anatomical
characteristics of the
new species and its most
similar congener. a-f)
Stachytarpheta serrana
P.H.Cardoso & Salimena;
g-j) S. glabra Cham.:

a) transversal section

of fresh leaf (LP). b-c)
adaxial surface (SEM).
d-f) abaxial surface (SEM).
g-h) adaxial surface
(SEM). i-j) abaxial surface
(SEM). Abbreviations:
Epidermis adaxial
surface (ead); epidermis
abaxial surface (eab);
mesophyll (me); vascular
bundle (vb). Symbols:
black arrow (stomata);
white arrow (peltate
nectary); black arrowhead
(eglandular trichome);
white arrowhead
(glandular trichome);
star (hipodermis).
Maghnification scale: ¢
(100 pm); (200 pm); h, j
(60 pm). Images by Nadia
Somavilla.
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