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Abstract. Despite the existence of important floristic and forest inventories in the Parana state, the montane and
upper montane ecosystems still give rise to new species and new records of plants. Here, we report for the first
time in the Parand state Hydrocotyle itatiaiensis Brade (Araliaceae), a rare and poorly studied species endemic to
montane and upper montane rainforests and highland grasslands of the South and Southeast regions of Brazil.
The previously known geographic distribution had a 700 km gap between northern Sio Paulo and southern Santa
Catarina states, which is now filled by the present record. We provide photographs from the field, a map of occur-
rences, a description, and comments on the morphology, taxonomy, and conservation status of the species. Our
new records reinforce the conservation importance of these environments and the need for further floristic sur-
veys in the region.
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Introduction

Hydrocotyle Tourn. ex L. is a widely distributed genus,
comprising approximately 130 species with tropical
and temperate distributions (Perkins 2020). In Brazil,
there are 21 species, of which 10 are endemic (Fiaschi
and Nery 2023), while 10 species are known in Parana
state (Fiaschi 2014). Traditionally treated within Api-
aceae, Hydrocotyle was transferred to Araliaceae after
phylogenetic evidence (Plunkett et al. 2004). Hydrocot-
yle is characterized by the herbaceous life form, with
stoloniferous, creeping, or underground stems, non-
invaginated petioles, an absent sheath, simple to com-
pound leaves, the presence of stipules, and multiflorous
umbels (Corréa and Pirani 2005; Souza and Lorenzi

2012; Fiaschi and Nery 2023). Some of its species hold
economic and cultural importance and are cultivat-
ed as ornamental plants for groundcover, aquarium
decoration, and medicinal purposes, which has led to
problems caused by the introduction of alien species
(Wanderley et al. 2005; Irsyam et al. 2022).

Hydrocotyle species usually occur in aquatic or wet
environments (Ruiz-Avila and Klemm 1996). In South
America, there are a greater diversity of the Hydrocotyle
species in the Andes and mountain areas in the Atlan-
tic Forest along south and southeastern Brazil (Math-
ias and Constance 1951; Fiaschi 2018; Nery and Fiaschi
2019; Nery et al. 2020). However, there are still sever-
al knowledge gaps in species diversity and basic biol-
ogy for many of these heterogeneous ecosystems in
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southern and south-eastern Brazil (Falkenberg and
Voltolini 1995; Martinelli 2007).

Usually, the environmental conditions of mon-
tane and upper montane forests and grasslands result
in the simplification of the community when com-
pared to lower-altitude formations (Stadtmiiller 1987).
Despite the harsh conditions, such environments har-
bor an important number of endemic and endan-
gered species (Bruijnzeel and Hamilton 2000; Iganci
et al. 2011). Recent studies reported the occurrence of
Hydrocotyle alpina Vell., H. itatiaiensis Brade, and H.
leucocephala Cham. & Schltdl. in high-altitude vege-
tation of the Serra da Mantiqueira in the southeastern
Brazil (Meireles et al. 2014), while in Parand and San-
ta Catarina states in southern Brazil, only H. alpina
(previously identified as H. quinqueloba Ruiz & Pav.)
and H. langsdor(fii DC. have been recently reported in
upper montane forests and grasslands of Serra do Mar
(Mathias et al. 1972; Mocochinski and Scheer 2008;
Scheer and Mocochinski 2009; Martin-Ramos et al.
2011; Nery et al. 2020).

During floristic studies conducted at the Pico
Caratuva, collection efforts led to the location of H. ita-
tiaiensis in Parand’s Serra do Mar Mountain range. We
report this species for the first time from Parand state,
and this new record fills a gap of more than 700 km
between areas of its disjunct distribution. We also pro-
vide field photos and notes contributing to the knowl-
edge of the species biology and distribution.

Methods

A floristic survey was carried out from April 2019 to
December 2022 at Pico Caratuva, which is located in
the Parque Estadual Pico Parana. The area surveyed at
Pico Caratuva is a montane and upper montane cloud
forest. The site is part of the Serra do Ibitiraquire, whose
mountains reach the highest altitudes in southern Bra-
zil, up to 1877 m above sea level (Maack 2012). The local
climate is classified as Ctb, according to Koppen’s clas-
sification system, without a defined dry season, mean
temperature of the coldest month below 18 °C and
above -3 °C, and mean temperature of the warmest
month below 22 °C (Alvares et al. 2013). However, tem-
peratures in these mountains can reach minimums of
-5 °C (Roderjan and Grodzki 1999).

The collected specimens were herborized according
to Fidalgo and Bononi (1984) and deposited at the Her-
bario Escola de Florestas Curitiba (EFC; herbaria acro-
nyms according to Thiers 2023). The identification was
carried on with specialized literature (Corréa and Pira-
ni 2005; Fiaschi and Nery 2023), the original descrip-
tion (Brade 1946), and comparison with other vouchers
through speciesLink network (2023) and Herbario Vir-
tual REFLORA (2023). The collections from the Museu
Botanico Municipal de Curitiba (MBM), EFC, and
Herbario da Universidade Federal do Parand (UPCB)
were also checked for possible additional materials.
The morphological terminology follows Gongalves and
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Lorenzi (2011). The vegetation was classified according
to the Technical Manual of the Brazilian Vegetation
(IBGE 2012). Geographical distribution was obtained
from data available at the speciesLink network (2023),
and the map was created using QGIS v. 3.16.11 (QGIS
Development Team 2021).

Results

Hydrocotyle itatiaiensis Brade, Rodriguésia 10(20): 44—
45 (1946)
Figure 1

Type. BRAZIL - [Rio de Janeiro] Serra do Itatiaia, Plan-
alto 2100 m alt.; I11.1937; Brade, A.C. 15666; terrestre na
mata; B 100247951.

New records. BRAZIL - Parand « Campina Grande
do Sul, Parque Estadual Pico Parand, Pico Caratuva;
25°14'14"S, 049°50'08"W; 1490 m alt; 30.IV.2019; L.
Souza 401; EFC 17777 « ibid.; 25°14'11"S, 048°49'56"W;
1530 m alt.; 28.11.2022; I. Souza 1277; EFC 22452 « ibid.;
06.11.2010; E.D. Lozano 207; MBM 360394.

Identification. Creeping herb 5-15 cm tall; stem pur-
ple, glabrous to hirsute, rooting at nodes; stipules 1.0-
1.5 x 1.5-3.0 mm, orbicular, purple. Petiole 5-10 cm
long, villous, indumentum increasingly denser towards
the apex, distal portion with larger trichomes; lami-
na 2.0-3.0 x 3.5-6.3 c¢m, reniform, hirsute, trichomes
mainly along the veins, more abundant on the abaxial
surface, lobes 7, apex apiculate, margin crenate. Umbel
simple, with 25-40 flowers, bracts purple, peduncle
6-15 cm long, villous, indumentum increasingly denser
towards the apex. Flowers purple, ca. 2 mm in diameter,
pedicel ca. 5 mm long, calyx lobes inexpressive, petals
ca. 1.0 x 0.5 mm, ovate-lanceolate, glabrous, apex acute,
stamens 1 mm long, stylopodium evident, ca. 0.6 mm
wide, green, styles 0.3 mm long. Fruits purple, 2.0 x 1.2
mm, pedicel 5-8 mm long, laterally flattened, trans-
versely elliptical, slightly ribbed.

The species can be easily identified by the reniform,
7-lobed leaves, with seven primary veins, umbel with
30-50 flowers, and purple flowers and fruits. The mor-
phologically similar taxa H. leucocephala Cham. &
Schltdl. and H. callicephala Cham & Schltdl. can be
distinguished, respectively, by the white flowers, white-
green fruits and 7-10 primary veins, and by pale-green
flowers, green fruits, and 7-9 primary veins (Corréa and
Pirani 2005; Fiaschi and Nery 2023). Where it was col-
lected, it occurs along with H. alpina, which differs by
the peltate leaves, with 4-5 primary veins, white flowers
and green fruits (Corréa and Pirani 2005; Mocochinski
and Scheer 2008; Scheer and Mocochinski 2009; Fias-
chi and Nery 2023).

Distribution. The species is endemic to Brazil, occur-
ring in the slopes of the Serra do Itatiaia, Serra da Man-
tiqueira, Serra da Bocaina, and the Aparados da Serra
region of Serra Geral, in the states of Rio de Janeiro,
Minas Gerais, Santa Catarina, and Sao Paulo (Fig. 2),
at altitudes of 1600-2200 m a.s.l., comprising montane



Souza etal. | First records of Hydrocotyle itatiaiensis in Parana

469

10 mm

Figure 1. Hydrocotyle itatiaiensis Brade. A. Leaves. B. Umbel with floral buds, flowers, and young fruits. C. Umbel with fruits. D.
Upper montane rainforest. E. Serra do Ibitiraquire seen from the Pico Caratuva.

and upper montane rainforests and highland grass-
lands (Brade 1946, 1948, 1951; Falkenberg and Volto-
lini 1995; Corréa and Pirani 2005; Boldrini et al. 2009;
Meireles et al. 2014). In Parana, it was found at the Pico
Caratuva, Serra do Ibitiraquire, at around 1500 m a.s.],
in the upper montane rainforest (the so-called “mat-
inha nebular”) and transition areas with montane rain-
forest (Fig. 1D). Another population was found at the
Pico Taipabugu, in the same mountain range, at 1650 m
a.s.l, but only sterile individuals were seen.

Phenology. Flowering and fruiting year round (Cor-
réa and Pirani 2005). In Parana, it was collected with
floral buds and flowers in February, and with fruits in
April.

Conservation status. Currently, the species is not
regionally or federally protected in Brazil, and it
has not been evaluated according to IUCN criteria.
The observed populations were locally abundant but
occurred in very specific points along the trails of the
Parque Estadual Pico Parana. Local threats are mostly
forest fires, which could greatly impact the local ecosys-
tem and camping activities (common in the protected
area). In addition to occurring in the Parque Estadual
Pico Parani, the species also occurs in other protect-
ed areas, such as the Parque Nacional de Sdo Joaquim,

Parque Nacional do Itatiaia, Parque Nacional Serra da
Bocaina, and Parque Estadual Campos do Jordéo.

Discussion

Hydrocotyle itatiaiensis was described from the Itati-
aia highlands (Brade 1946), and floristic surveys found
populations in the Serra da Mantiqueira (Brade 1948)
and in forests with Podocarpus sp. at Serra da Bocai-
na (Brade 1951). In Santa Catarina, it was first collect-
ed by Reitz 3478 (RB 00689127) in 1956, and in Sio
Paulo it was also found in Campos do Jordao, Cam-
pos da Bocaina, and Pindamonhangaba (Corréa and
Pirani 2005). Additional specimens were recently col-
lected at Urubici region in Santa Catarina by Fiaschi
4077 (FLOR 51370), Funez and Hassemer 5245 (FURB
51091), and Souza et al. 1887 (FLOR 35932), but there
were no records of this species in the portions of the
Serra do Mar in Parana and southern Sao Paulo, which,
prior to our new record, left a gap of more than 700 km
gap between records) (Fig. 2).

In the Aparados da Serra region, H. itatiaiensis is
rare, exclusive to the “matinha nebular” (cloud for-
est), and is associated with wetlands (Boldrini et al.
2009) and occurring with Gunnera manicata Linden ex
Delchev., Eryngium smithii Mathias & Constance, and
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Figure 2. Geographical distribution of Hydrocotyle itatiaiensis Brade.

Leandra luctatoris Wurdack (Falkenberg and Voltolini
1995). Indeed, it was found in Parand along a river patch
and other microhabitats in a cloud forest environment.
Such vegetation is known for the high humidity pro-
vided by the contact of clouds with vegetation (Bruijn-
zeel and Proctor 1995). Despite the large geographical
range, its occurrence is environmentally restricted, and
data from herbaria do not include records after 2017 in
Rio de Janeiro, 2016 in Santa Catarina, 2002 in Minas
Gerais, and 2000 in Sdo Paulo, which suggests that it is,
indeed, a rare species.

The present area occupied by upper montane rain-
forest and highland grasslands along the Brazilian
Atlantic coast is very small. As an example, high-alti-
tude grasslands cover less than 1% of the Atlantic For-
est Biome (Fundag¢dao SOS Mata Atlantica and INPE
2021). However, during the Late Pleistocene and Late
Glacial periods (around 50000-14000 years B.P.) until
the early Holocene (around 6000 years B.P.), the colder
climate allowed southern and southeastern grasslands
to cover larger areas, connecting these localities (Beh-
ling 2002) and functioning as a dispersion route for the
species. Present climate conditions are more favorable
to the growth and thriving of tropical forests (Behling
2002), and these cold-adapted lineages are now restrict-
ed to the highlands and mountain ranges.

While collection efforts in nearby mountains still
lead to the discovery of new species (Indcio et al. 2022;
Silva et al. 2022) and occurrence records (Souza et al.

2019; Brotto and Véltz 2021; Rios and Cruz 2021; Souza
2021), the conservation of these environments is essen-
tial to preserve its richness of species, many of which
are endemic and endangered (Iganci et al. 2011; Kiil-
kamp et al. 2018). We emphasize the need to study these
environments more thoroughly (Scheer and Mocochi-
nski 2009).
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