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Abstract. We report the first records of Bacopa egensis (Poepp.) Pennell from the Brazilian Northeast and the
Cerrado domain. This species was collected in the municipality of Chapadinha, in eastern Maranhdo state. Pho-
tographs, a map of occurrences in Brazil, a description, and comments on the morphology and taxonomy of B.
egensis are provided, as well as an identification key to the Bacopa species of Maranhdo. These new records are
important due to the scarcity of collections of B. egensis from Brazil. The new data expand the longitudinal distri-
bution of this species in the country and are an especially important contribution to the flora of Maranhio.
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Introduction

Bacopa Aubl. is the largest genus in the Gratioleae of
the Plantaginaceae (sensu APG IV 2016) with appro-
ximately 60 species. Among its representatives are the
widespread Brahmi, Bacopa monnieri (L.) Pennell, used
in the milenar Ayurveda, and B. caroliniana (Walter)
B.L.Rob., commonly cultivated as ornamental in by
aquarists. Most Bacopa species occur in tropical Ame-
rica, but several others occur in Africa, and some have

an amphi-Atlantic distribution, e.g., B. monnieri and
B. egensis (Poepp.) Pennell (Gonzalez-Socoloske et al.
2020).

Bacopa is characterized by the calyx usually having
strongly unequal sepals, i.e., three broader sepals cov-
ering two inner and narrower ones, and by the anthers
having convergent thecae, not separated by arms of the
connective (Scatigna et al. 2022). However, the genus
presents a wide range of morphological variation and
life forms, from amphibious herbs exhibiting opposite
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and entire leaves (e.g., B. caroliniana and B. angulata
(Benth.) Edwall), to fully aquatic species with linear or
dissected leaves (e.g., B. myriophylloides (Benth.) Wet-
tst. and B. reflexa (Benth.) Edwall) (Souza and Giulietti
2009). The androecium also varies in number of sta-
mens, but generally there are two or four (rarely five);
one remarkable exception is B. egensis, which usually
has only three fertile stamens (rarely four) (Gonzalez-
Socoloske et al. 2020).

Bacopa egensis is also exceptional in its rooted
floating habit (Gonzalez-Socoloske et al. 2020), which
is unique in the whole tribe. This wide morphologi-
cal variation makes Bacopa a taxonomically complex
group, with several synonyms and divergent circum-
scriptions depending on an author’s concept (Pennell
1946; D’Arcy 1979; Souza and Giulietti 2009; Scatigna
etal. 2022).

Currently, 29 species of Bacopa, including the
recently synonymized Conobea Aubl. (Scatigna et al.
2022), are recorded in Brazil, eight of which are endem-
ic to this country (Souza 2023). In the state of Maran-
hao, Northeast Brazil, Souza (2023) listed 13 species of
Bacopa, with at least two species only recently record-
ed and cited in local floristic studies, i.e., Bacopa angu-
lata and B. cochlearia (Huber) L.B.Sm. (Guterres et
al. [2019] and Rodrigues et al. [2019], respectively), in
addition to B. aubletiana Scatigna and B. scoparioides
(Cham. & Schltdl.) Scatigna.

In this paper we report the new records of Bacopa
egensis from the state of Maranhio, which represents
the first records from this state and extension of its lon-
gitudinal distribution to Northeast Brazil and to the
Cerrado domain. Data on morphology, taxonomy, ecol-
ogy, phenology, habitat, and geographic distribution of
the species are included. Finally, we provide an identifi-
cation key for the species of Bacopa that occur in Mara-
nhao.

Methods

We found Bacopa egensis during a survey on aquatic
plants in the Agua Branca, Centro Agua Branca and
Prata villages, municipality of Chapadinha, in eastern
Maranhdo state, Brazil. The region is encompassed by
the Cerrado domain and is characterized by having
vast wetlands, mainly palm swamps (veredas). The cli-
mate is marked with two well-defined seasons: rainy
from January to May and dry from June to December;
the average annual rainfall is 1613.2 mm (Passos et al.
2016; Pestana et al. 2022).

Botanical samples were collected and herborized
according to usual techniques in plant taxonomy, as
proposed by Fidalgo and Bononi (1989). We collected
20 fertile samples of B. egensis for our morphological
analysis: 10 in Agua Branca village and five in each of
the other two locations. Species identification was per-
formed through stereomicroscope analysis and by com-
paring specimens with available descriptions (Poeppig
1845; Souza and Giulietti 2009; Gonzalez-Socoloske et
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al. 2020); the name it is accordance with Souza (2023).

Description, photographs, and comments on mor-
phology and taxonomy of B. egensis were made from
specimens collected in Chapadinha. Collected speci-
mens were deposited on CCAA Herbarium at Fed-
eral University of Maranhdo, Chapadinha (UFMA).
Duplicates were sent to the BMA Herbarium, Baca-
bal (UFMA) and SLUI, Sao Luis (UEMA) (acronyms
according to Thiers 2022).

The distribution map was made in QGIS v. 3.24.2
(QGIS Development Team 2021) based on the new
records and on previously recorded specimens with
coordinates available online (Global Biodiversity Infor-
mation Facility, New York Botanical Garden, Reflora,
and SpeciesLink). Only occurrences in Brazilian terri-
tory were mapped.

Results

Bacopa egensis (Poepp.) Pennell, Proc. Acad. Nat. Sci.
Philadelphia 98: 96. 1946. (Poepping 1845; Pennell
1946)

Figures 1-3

New records. BRAZIL - MARANHAO o Municipio
de Chapadinha, Povoado Centro Agua Branca; 03°52’
53.0"S, 043°16'51.0"W; 23 m alt; 18/XI1/2021;
M.C.A. Pestana 15, leg.; CCAA 2317 « Povoado Pra-
ta; 03°47'57.0"S, 043°12'05.0"W, 46 m alt.; 06/I1V/2022;
M.C.A. Pestana 54 & M.L Silva, leg.; CCAA 2318 »
Povoado Agua Branca; 03°53'18.0"S, 43°16'26.0"W, 25
m alt;; 03/1X/2022; M.C.A. Pestana 110, R.F. Oliveira,
M.C.C. Bastos & M.IL Silva, leg; CCAA 2319 « ibid,;
03°53'28.0"S, 043°16'17.0"W, 22 m alt.; 03/1X/2022;
M.C.A. Pestana 111, R.F. Oliveira, M.C.C. Bastos & M.L.
Silva, leg.; CCAA 2322.

Identification. Aquatic herbs, crawling palustrine or
fixed floating. Roots unbranched, adventitious emer-
ging from lower axillary buds. Stems slightly qua-
drangular, single or with few branches, densely pilose
towards apex and glabrescent towards base, entirely
covered with sessile glands; internodes 2.3 mm long at
apex to 70 mm long towards base. Leaves entire, oppo-
site, decussate, congested at the apex into flattened floa-
ting rosettes 1.8-3 cm in diameter; leaf blades spatulate,
sessile, the floating ones entire glabrous, the submer-
ged glabrous to sparsely pilose on abaxial surface, gla-
brous on adaxial surface, entirely glandular-punctate,
5.25-37.3 mm long x 2.75-19.5 mm wide, venation
5-palmate, each vein terminating in a rounded tooth
on the apex, teeth 7 per lamina. Flowers emerged, soli-
tary, pedicels erect, aerial during anthesis, downwar-
dly oriented, submerged when fruiting, 1-3 per node,
2.6-9.3 mm long, hispidulous; calyx with 4 (-5) sube-
qual to strongly unequal sepals, connate at base, exter-
nally hispidulous, internally glabrous, lobes rounded,
ca. 0.9 mm x 0.6 mm, margins glabrous; corolla slightly
zygomorphic, trimerous (rarely tetramerous), petals
connate at base, tube ca. 1.2 mm long, glabrous, lobes
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Figure 1. Map of Brazil and its phytogeographic domains (colors) showing previous records (black circles) and new records (red
star) of Bacopa egensis in Brazil.

Figure 2. Environments of the new records of Bacopa egensis. A, B. Gallery forest. C. Gallery forest-natural gaps vegetation. D.
Gallery forest-Vereda (palm swamp) vegetation. Photographs: M.C.A. Pestana and M.I. Silva.
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Figure 3. Bacopa egensis. A. Floating leaf rosette. B. Axillary flowers. C. Population with palustrine habit. Photographs: M.C.A.
Pestana and R.F. Oliveira.

elliptic-obovate, 2.1-2.8 mm x 1 mm, white; stamens
3 (-4), filaments glabrous 1.8-1.9 mm long, anthers
0.5-0.8 mm long, purple, sagittate, adhered to the stig-
ma during aestivation, free at anthesis; ovary glabrous,
ovoid, ca. 1 mm long x 0.7 mm wide, style glabrous,
ca. 1.3 mm long, stigma biglobose, papillate. Capsules
globose, ca. 2.2 mm in diameter, enclosed by persistent
calyx. Seeds falcate, numerous, longitudinally ribbed,
translucent, ca. 0.7 mm long x 0.1 mm wide.

Distribution and habitat. Bacopa egensis occurs in
the Americas (Brazil, Colombia, Costa Rica, Ecuador,
Honduras, Mexico, Nicaragua, Panama, Suriname,
USA, and Venezuela) and Africa (Cameroon, Central
African Republic, Congo, Nigeria, Senegal, and Zai-
re) (Gonzalez-Socoloske et al. 2020). In Brazil, it has
been previously known from the states of Mato Gros-
so (Center-West region/Pantanal) and Acre, Amazo-
nas, and Para (North region/Amazonia) (Souza 2022).
Here we report, for the first time, occurrences in
the state of Maranhdo, which also represent the first
records from the Cerrado domain and the Northeast
region of Brazil.

In Chapadinha municipality, B. egensis may be sus-
ceptible to anthropic threats, as it was not found in a
conservation unit and the Cerrado in Maranhio con-
tinues to be lost due to deforestation in (INPE 2015). In
our study area, the species occurs exclusively in gallery
forest at the edges of ponds connected to the Munim
River. These are very humid areas denominated by
palm swamps (vereda) with the Buriti Palm, Mauritia

flexuosa L.f. The soil is rich in organic matter, and the
elevation is 22-46 m above sea level (lowest at Centro
Agua Branca village, Fig. 2A, and highest at Prata vil-
lage, Fig. 2D).

Phenology and ecology. Bacopa egensis appears to
flower mainly from December to April, during the
rainiest periods (M. Pestana pers. obs.). Flowering and
fruitification were observed in all our field expeditions
(December 2021 and April, July, and September 2022).
The species has a diurnal anthesis, opening fully arou-
nd 11 am and closing around 2 pm. Although there is
no published information on pollination and disper-
sion of B. egensis, the genus is known for the prevalence
of entomophily (Mathur and Kumar 2001), and disper-
sion occurs through propagules in the water (Souza and
Giulietti 2009). We observed the presence of a small,
unidentified species of bug on the flower of a specimen
of B. egensis.

The life form of B. egensis depends on water depth.
When the soil is moist but not submerged, plants are
prostrate in their growth habit, but as the water column
rises, the older leaves and flowers become submerged,
disintegrating after long periods of time, and only the
rosette at the apex of stem floats (Fig. 3). Bacopa egensis
was found associated with B. salzmannii (Benth.) Wet-
tst. ex Edwall, Marsilea polycarpa Hook. & Grev. (Mar-
sileaceae), Nymphaea spp. (Nymphaeaceae), Cyperus
spp. (Cyperaceae), Nymphoides humboldtiana (Kunth)
Kuntze (Menyanthaceae), and Utricularia hydrocarpa
Vahl (Lentibulariaceae).
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Identification key for species of Bacopa that occur in Maranhao
(adapted from Souza and Giulietti 2009)

1. Plants fully aquatic, then emergent, submerged or rooted floating, or palustrine then prostrate to procumbent
2. Leaves pinnatisect; aquatic submerged; calyx with equal sepals ............... B. reflexa (Benth.) Edwall
2. Leaves entire; palustrine or aquatic, then rooted floating or emergent; calyx with subequal to strongly unequal

sepals

3. Capsules apparent; sepals subequal ............

............................ B. aubletiana Scatigna

3. Capsules enclosed by the calyx; sepals strongly unequal

4. Stamens 5, corolla actinomorphic
4. Stamens 2-4, corolla zygomorphic

B. aquatica Aubl.

5. Leaf base attenuate; calyx usually 4-lobed (rarely 5-lobed); stamens usually 3 (rarely 4), corolla usu-

ally trimerous (rarely tetramerous) . . . . ...

........................ B. egensis (Poepp.) Pennell

5. Leaf base round to cordate; calyx 5-lobed; stamens 2 or 4 (never 3); corolla 5-lobed

6. Bracteoles absent

Z.Stamens2 ...
Z.Stamens4 . ...

6. Bracteoles present

............................ B. repens (Sw.) Wettst.

B. salzmannii (Benth.) Wettst. ex Edwall

8. Leaves usually 1.5-2 cm long; corolla tube 0.35-0.55 cm long

................... B. caroliniana (Walter) B.L.Rob.

8. Leaves 0.7-1 cm long; corolla tube 0.7-1.0 cm long ........ B. serpyllifolia (Benth.) Pennell

1. Plants palustrine, erect

9. Dorsal sepal with globose apex (thumb-like). ... ...

9. Dorsal sepal entirely plane (not thumblike)

10. Capsules apparent; sepals subequal. .. ... ...

..................... B. cochlearia (Huber) L.B.Sm.

......... B. scoparioides (Cham. & Schltdl.) Scatigna

10. Capsules enclosed by the calyx; sepals strongly unequal

11. Pedicels during anthesis 2.5-3.3 mm long

B. gracilis (Benth.) Edwall

11. Pedicels during anthesis up to ca. 2 mm long

12. Stemswinged ......................

12. Stems not winged.

....................... B. angulata (Benth.) Edwall

13. Flower disposed in axillary fascicles; leaf margins entire

B. monnierioides (Cham.) B.L.Rob.

13. Flowers single or geminate, axillary, or disposed in terminal and axillary dense spikes; leaf

margins serrulate

14. Flowers in terminal and axillary dense spikes; corolla lilac; aromatic

...................... B. imbricata (Benth.) Pennell

14. Flowers single or geminate, axillary, sometimes concentrated at the apex of stems; corolla

white; not aromatic

Discussion

According to the SpeciesLink (2022) database, there
are only nine records of Bacopa egensis from Brazil: six
from the state of Amazonas and one each from Mato
Grosso, Para, and Acre; these are housed in the herba-
ria INPA (3 records), IAN (2), CGMS (1), MO (1), NY
(1), and UEC (1). The Extent of Occurrence (EOO) of
this species, based on the previous Brazilian records
is 2,375,464 km? and the Area of Occupancy (AOO) is
32 km?.

Based on previous and new records from Northeast
Brazil, the new EOO and AOO for B. egensis is 3,090,310
km? and 44 km?, respectively (see Supplementary File),
which represents increases of 24% and 28%, respective-
ly. The new records expanded the longitudinal distribu-
tion of B. egensis by roughly 770 km in a straight line
from the closest previously known record in Para state
(Fig. 1).

The occurrence of B. egensis in eastern Maranhdo

B. sessiliflora (Benth.) Edwall

is the first from the Cerrado phytogeographic domain.
This species was previously known only from the Ama-
zon domain. We found this species in a gallery forest
associated with watercourses and moist soils, as noted
by Ribeiro and Walter (2008); this a favorable environ-
ment for this species.

Our new occurrences are also evidence of the Cer-
rado-Amazon transition zone (ecotonal Cerrado),
such as the Cerrado of Maranhao, which contains both
Cerrado and Amazonian floristic elements (Saraiva et
al. 2020). This serves to highlight the ecotonal Cerra-
do as a corridor for species from the Amazon to the
Atlantic Forest (Oliveira-Filho and Ratter 1995; Méio
et al. 2003).

The first report of B. egensis from Northeast Bra-
zil, especially from Maranhdo state, reflects the
need for increased sampling in wetlands throughout
the year, even in well-collected areas. A lack of sam-
pling effort has no doubt prevented an adequate assess-
ment of this species’ distribution. Previous records of
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this species, in addition to being scarce, are mostly
from the last century, with the most recent, until now,
collected in 2016.
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