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Abstract
Melo, J.I.M. 2015. Synopsis of Boraginaceae sensu lato in the Caatingas

of the Sao Francisco River, Northeastern Brazil. Anales Jard. Bot. Madrid
72(1): e013

This work presents a commented synopsis of Boraginaceae sensu lato in
the basin of the lower-middle and lower stretches of the S&o Francisco
River in Northeast Brazil (states of Pernambuco and Bahia). Five genera
and 21 species were recorded: Euploca, with six species; Cordia, with
five; Varronia, with four; and Heliotropium and Myriopus, represented
by three species each. A new combination in the genus Myriopus is here
proposed. Keys for the separation of genera and species as well as distri-
butional and geographical data are provided.

Keywords: Brazilian flora, caatinga, Lamiids, floristics, northeastern.

INTRODUCTION

Boraginaceae is an important angiosperm family dis-
tributed worldwide that includes herbs, subshrubs, shrubs,
trees, or less frequently, lianas. Fruit characters are impor-
tant for generic and specific delimitation (Candolle, 1845;
Fresenius, 1857-1863; Bentham & Hooker, 1873-1876;
Giirke, 1893; Johnston, 1928; 1930; Forther, 1998).

The first formal taxonomic treatment was published by
Candolle (1845) who recognized 17 genera to the family.
Classic works that covered the family as a whole include
Bentham and Hooker (1873-1876), who distinguished 68
genera; Giirke (1893), who was the first author to divide the
family into four subfamilies (Boraginoideae, Cordioideae,
Ehretioideae and Heliotropioideae) and 21 genera; and Dalla
Torre and Harms (1900) who followed the classification of
Giirke (1893). Later on, the family was studied in different
regions of the world, particularly in South America, and the
works of Johnston (1928, 1930) amongst others expanded
the knowledge of the taxonomy and geographical distribu-
tion of Boraginaceae 5./, especially of Cordia, Heliotropium
and Tournefortia in this region. In Brazil, the most compre-
hensive treatment of Boraginaceae is still the monograph of
the Flora Brasiliensis by Fresenius (1857-1863), which recog-
nized nine genera.

According to Judd & al. (1999), Boraginaceae belongs
to the order Solanales. However, according to Angiosperm
Phylogeny Group (1998) and Angiosperm Phylogeny Group
II (2003), Albach & al. (2001), Bremer & al. (2002) and
Soltis & al. (2002), this family shows an uncertain position
and therefore should not be included in an order with other
families but rather constitute one on its own (Boraginales),
as suggested by Bohle & Hilger (1997) and Gottschling & al.
(2001). However based in molecular phylogenetic studies,
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Este trabajo presenta una sinopsis comentada de la familia Boraginaceae
sensu lato en la cuenca media y baja del rio S&o Francisco, nordeste del
Brasil (estados de Pernambuco y Bahia). Se reconocen cinco géneros y
21 especies: Euploca, con seis especies; Cordia, con cinco; Varronia, con
cuatro y Heliotropium'y Myriopus, representados por tres especies cada.
Se propone una combinacién nueva en el género Myriopus. Asi mismo,
se aportan claves para la separacion de los géneros y especies y datos
sobre la distribucién geografica y la ecologia de las especies.
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according to the Angiosperm Phylogeny Group IIT (2009),
Boraginaceae is placed in the core of Eudicotyledons,
Euasterids I, within the Lamiids.

Studies using phylogenetic analyses using chloroplast
DNA have been carried out by Bohle & Hilger (1997) who
proposed raising the taxonomic rank of the five subfamilies
to the family level: Boraginaceae, Cordiaceae, Ehretiaceae,
Heliotropiaceae and Wellstediaceae. More recently vari-
ous studies including both phylogenetics and taxonomic
approaches were conducted on different groups belonging
to neotropical Boraginales: Diane & al. (2002a), Hilger &
Diane (2003), Gottschling & al. (2005), Luebert & Wen
(2008), Luebert & al. (2011a, 2011b), Luebert (2013), and
Luebert & Hilger (2014).

The current state of knowledge of the representative-
ness of Boraginaceae sensu lato, together with the biogeo-
graphic importance of the Sio Francisco River basin and
the ecological interest of the Caatinga domain, suggests that
a floristic update of that area may be useful. Thus a com-
mented synopsis of the representatives of this family occur-
ring in Northeastern Brazil, along the states of Pernambuco
and Bahia, is presented, aiming to provide information
on biogeographic aspects, and to a lesser extent in taxo-
nomic aspects, including one new combination in the genus
Myriopus Small.

MATERIAL AND METHODS
Study Area
The Sao Francisco River source is in Serra da Canastra in

the state of Minas Gerais, at an altitude of 1600 m. It runs
some 2700 km to the northeast, covering a large part of this
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region, and has a great regional importance from an ecologi-
cal, economical and social perspective. The hydrographi-
cal basin of the Sao Francisco River covers approximately
640,000 km®, extending over regions with humid, semiarid
and arid climates. The basin is divided into four regions:
Upper Sao Francisco, from the source to Pirapora, Minas
Gerais state; Middle Sao Francisco, between Pirapora and
Remanso, Bahia state; Lower-middle Sao Francisco, from
Remanso to Cachoeira de Paulo Afonso and, Lower Sao
Francisco, from Paulo Afonso, Bahia state, to the mouth, at
the Atlantic Ocean. Many tributaries of the Sao Francisco
River are permanent, as is the Sao Francisco itself (Fig. 1).
The lower Sao Francisco basin is under a humid climate
but it has tributaries that come from the semiarid and its
vegetation is predominantly Cerrado and Atlantic Forest
(Frigoletto, 2011).

Synopsis preparation

Comparative morphological analyses were conducted at
the Botany Laboratory of the Department of Biology, Canzpus
1, at the State University of Paraiba (UEPB) based on speci-
mens deposited in the herbaria HVASF (Federal University
of Vale do Sao Francisco foundation) and CPATSA (Brazilian
Agricultural Research Corporation Semiarid), both located
in the municipality of Petrolina, Pernambuco, Brazil. For the
identification of the genera and species, local and regional
flora and taxonomic revisions (Taroda & Gibbs, 1986a;
1986b; 1987; Forther, 1998) were consulted, in addition
to the classic studies (Giirke, 1893; Johnston, 1928; 1930).
The studies of Melo & Sales (2004, 2005), Melo & Lyra-
Lemos (2008), Melo & Semir (2008, 2010) and Cavalheiro
& al. (2011) were also used. The vegetative and reproduc-
tive structures were characterized according to the works

of Hickey (1973), Radford & al. (1974), Rizzini (1977) and
Payne (1978). Author names of genera and species were
verified in the Missouri Botanical Garden database (W’
Tropicos, 2014) and in the Species List of Brazilian Flora
online (Melo & al., 2014). Identification keys for separation
of genera and species have been provided, and data on the
distribution of the species are presented. The geographic
distribution of the species was verified in Melo & al. (2010,
2014) and the ecological distribution was based on the spe-
cific literature cited above and specimens obtained in field
works or examined in Brazilian herbaria (ASE, CPATSA,
EAN, HST, HUEFS, HVASF, JPB, MOSS, PEUFR, UFC,
UFG, UFP, UnB, R, RB). The herbaria abbreviations follow
Thiers (2012).

COMMENTED SYNOPSIS

Boraginaceae Juss., Gen. PL.: 128. 1789; nom. cons.

Trees, shrubs, subshrubs, lianas or herbs. Leaves alter-
nate, subopposite or falsely opposite, simple, exstipulate;
petiolate or sessile; leaf blade entire. Inflorescence termi-
nal, falsely terminal, axillary or internodal, scorpioid cymes,
spikes, capitate, panicles or thyrsoid, lax or congested.
Flowers presenting bracts or no; corolla salverform, tubu-
lar, tubular-salverform, tubular-campanulate or obcampanu-
late, cream, lilac or white, throat of corolla generally yellow.
Stamens five, included or excluded, with anthers free or
coherent at the apex, with or without appendices, present-
ing longitudinal dehiscence. Ovary superior, 2 or 4-locular
by the intrusion of a false septum; ovules 1-2 per locule,
anatropous or hemi-anatropous; placentation axillary or
basal. Style entire or 2-bifurcate, terminal, cylindrical or sub-
cylindrical. Stigma sessile, subsessile or with evident style.
Fruits dry or fleshy, dehiscent or indehiscent, drupaceous
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Fig. 1. Location of the S&o Francisco River and their tributaries, Brazil (map prepared by Jean P. Costa and Manoel Jeovani P. Costa).
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sometimes pyrenes or schizocarpous with 2 or 4 nutlets. 1-2
seeds per locule; plane or curved embryo.

The genera Euploca and Myriopus were recently
reestablished. Euploca includes the species belonging to
Heliotropium sect. Orthostachys R. Br. and the genera Hilgeria
Forther and Schleidenia Endl. and is defined by the fol-
lowing morphological and anatomical data: mericarpid or
endocarpids structures with surface sculpturing described
as “pits” (Diane & al., 2002a), kranz-chlorenchyma orga-
nization in leaves of almost all species, and the exclusive
occurrence of characteristic trichomes that are on a pedes-
tal of distinctly enlarged foliar epidermis cells (Diane & al.,
2003). The recognition of the genus Myriopus is based on
suggestions by Diane & al. (2002a) and includes the species
circumscribed to Tournefortia sect. Cyphocyemnal.M. Johnst.
(Johnston, 1930). These are lianas with the following
features: drupaceous deeply 4-lobed fruits with one seeded
and 4-layered endocarpids, a thick tissue of transfer cells
in the placenta region (Diane & al., 2002b), characteristic
flowers with subulate corolla lobes and inflated bases of
the corolla tubes, and involute corolla margins in the buds
(Diane & al., 2003).

Representativeness and ecological distribution

In the studied area, five genera and 21 species were
recorded: Cordia and Euploca, with five species each;
Varronia, with four species and the genera Helzotropium and
Mpyriopus represented by three species each. In the states of
Bahia and Pernambuco, 13 and 14 species were found respec-
tively, four of them occurring on both states (C. trichotoma,
E. paradoxa, H. elongatum and V. leucocephala). Although
these species have already been recorded for the flora of
caatingas of the Sao Francisco River, comments on its geo-
graphical and ecological distribution are presented in this
work.

The species reported are herbs (E. barbata, E. paradoxa,
E. polyphylla, H. angiospermum, H. curassavicum and H.
elongatum), subshrubs (E. fruticosa, E. procumbens, E. ternata,
H. angiospermum and H. elongatum), shrubs (C. glabrata, V.
curassavica, V. globosa, V. leucocephala and V. leucomallozdes),
trees (C. glazioviana, C. incognita, C. rufescensand C. trichotoma)
or lianas (M. rubicundus, M. salzmannii and M. villosus), and
they are predominantly associated to open areas in sandy and
clayed soils or rarely in saline soils (H. curassavicunz) or sandy
banks (E. paradoxa) in low-altitudes, generally in disturbed
areas by the anthropogenic action.

However, some of these species have a wide ecological
amplitude, e.g., E. polyphylla and E. procumbens are dis-
tributed in Brazil from the coastal line (Atlantic Ocean) to
the semiarid region (Caatinga vegetation) and this same dis-
tribution pattern is found in Heliotropium angiospermun,
H. elongatum and two Myriopus species (M. rubicundus and
M. villosus). Myriopus salzmannii is found principally in
areas of Caatinga vegetation. In Brazil, Cordia glazioviana,
C. incognita and E. barbata are restricted to the Caatinga,
C. incognita and E. barbata being endemic to this vegeta-
tion type. Regarding the Varronia species, V. curassavica,
V. globosa and V. leucocephala are associated predominantly
to open areas at the Caatinga vegetation while V. leucomal-
loides occurs also in open areas on Caatinga and Cerrado
vegetation, only known to Brazil.

Key to the genera

1. Style bifid presenting 4 stigmatic branches; inflores-
cences never scorpiold ........c.coovivveeiiieieeiieieeeiiennan 2
1. Style entire presenting undivided stigma; inflores-
cences scorpioid cymes, sometimes with secundiflorous

branches ........ccooviieiieieieieieeeeeeeeeeeeeeeee e, 3
2. Inflorescences panicle or thyrsoid ....................... Cordia
2. Inflorescences spike or capitate ...........c.c.......... Varronia
3. Fruit drupaceous with 4 lobes .........c.cccooee... Myriopus
3. Fruit schizocarpous with 2 or 4 nutlets ..........cocovuenee. 4
4. Inflorescences ebracteate; anthers free; fruits with 2
NULIEES oovieiieeeececeeeee e, Heliotropium
4. Inflorescences generally bracteate; anthers coherent; fruits
With 4 nULIELS .oovveeiei e Euploca

Cordia L., Sp. PL. 1: 190. 1753.

Key to the species

1. CalyX aCCIeSCeNt ....ovvvvveveeieieveveeieieeeeeeeeee e 2
1. CalyX Never acCreSCENt ........cocevevirurueerireeirerinisireeieneans 3
2. Drupes acuminate .........ccoceevevereiereierenennn, C. incognita
2. Drupes elliptic ..cocovevereverererereerceeeieieinns C. glazioviana
3. Rufescent branches; fruits pyriform ........... C. rufescens
3. Branches never rufescent; fruits (sub-) globose ............ 4
4. Flowers ca. 1.9 cm; corolla lobes subtruncate; style ca.

1.1 cm; Stigma €rect ...ovovevevvevevevereerrerenne. C. trichotoma
4. Flowers ca. 4.6 cm; corolla lobes orbicular; style ca.

9 mm; stigma recurved .......cocoveveiririririeirinnns C. insignis

Cordia glazioviana (Taub.) Gottschling & J.S. Mill., Syst.
Bot. 31(2): 365 (2006).

Auxemma glazioviana Taub., Bot. Jahrb. Syst. 15(34): 11
(1892).

Selected material examined: BRAZIL. Bahia: Umburanas,
Fazenda do Santo, 08-VII-2008, Santo 107 (HVASF).

Distribution: Endemic to Northeast Brazil associated to
the Caatinga vegetation in the states of Ceara, Rio Grande
do Norte, Pernambuco and Bahia (Melo & al., 2014).

Cordia incognita Gottschling & J.S. Mill., Syst. Bot. 31(2):
365 (20006).

Patagonula babiensis Moric., Pl. Nouv. Amer. 144: 86. 1847.

Selected material examined: BRAZIL. Bahia: Sento
Sé, Boqueirao da Faveleira, 10°04'27.8”S, 41°14'22.7"W,
13-VIII-2006, Siqueira-Filho 1691 (HVASF).

Distribution: Endemic to the state of Bahia, Brazilian
northeastern, where it is associated with areas of Caatinga
vegetation (Melo & al., 2014).

Cordia insignis Cham., Linnaea 8: 122 (1833).

Material examined: BRAZIL. Bahia: Sento Sé, Boqueirao
da Faveleira, 10°04'27.8”S, 41°14'22.7"W, 13-VIII-2006,
Siqueira-Filho et al. 1694 (HVASF).

Distribution: Occuring in Cerrado and dry forests
from the western part of Bahia to central Bolivia up to
500 m in elevation (Miller, 2013). In Brazil, it occurs in the
Northeast and Central-West regions associated to Cerrado
vegetation (Taroda, 1984). In the northeast region it can
be found in areas of Caatinga in the states of Rio Grande
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Fig. 2. Boraginaceae species of the study area, lower-mid and lower Sao Francisco River, Pernambuco and Bahia states, Northeast Brazil. A, Cordia
trichotoma: inflorescence; B, Euploca paradoxa: habit; C, E. ternata: reproductive branch; D, Heliotropium curassavicum: habit; E, Myriopus salzmannii:
habit; F, Varronia leucocephala: reproductive branch, showing flowers and immature fruits.

do Norte (Taroda, 1984) and Alagoas and Sergipe (Melo
& Sales, 2005).

Cordia rufescens A. DC., Prodr. 9: 476 (1845).

Material examined: BRAZIL. Bahia: Sao Desidério, Sitio
Rio Grande, 12°26"30”S, 45°09'50”W, 12-VI-2008, Oliveira
3449 (HVASF).

Distribution: Endemic to Brazil where it occurs in the
Northeast (Maranhao, Piaui, Ceara, Paraiba, Pernambuco,
Alagoas, Bahia), Central-West (Goias) and Southeast regions

(Minas Gerais), associated to Caatinga and Cerrado vegetation
(Melo & al., 2014).

Cordia trichotoma (Vell.) Arrab. ex Steud., Nom. ed. 2: 419
(1840). Fig. 2A
Cordiada trichotoma Vell., Fl. Flum. Icon. 2: 156 (1831).
Selected material examined: BRAZIL. Bahia: Campo Alegre
de Lourdes, BR-235, Km 39, 09°37’25.2”S, 42°33’52.8"W,
24 May 2009, Maciel et al. 1182 (HVASF); Gléria, Complexo
Itaparica, 14-VI-2007, Oliveira et al. 2814 (HVASF).
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Pernambuco: Custédia, ca. 24.5 km from Custddia,
08°2145.2"S, 37°50°19.4"W/, 07-VII-2009, Carvalho-Sobrinho
2254 (HVASF); Sao José do Belmonte, Sitio Tamboril,
07°46°08.7”S, 38°56’06.2”W, 18-VIII-2009, Fontana et al.
6101 (HVASF); Serrita, FLONA Negreiros, 08°00'26.6”S,
39°2430.1"W, 10-1X-2009, Arazjo et al. 860 (HVASF).
Distribution: Eastern Brazil extending south into parts
of Bolivia, Paraguay and northern Argentina (Miller, 2013).
In Brazil, it occurs throughout the Northeast and Central-
West, and in the Southeast (Minas Gerais, Sao Paulo, Rio
de Janeiro) and South (Paranai) regions (Melo & al., 2010).
It is associated to Cerrado vegetation, including gallery
forests, and more frequently in the Caatinga (Taroda, 1984;
pers. obs.) and in the Amazon forest (Melo & al., 2010).

Euploca Nutt., Trans. Amer. Philos. Soc. 5: 137. 1837.

Key to the species

1. Flowers solitary ........c.cocovvvivievrrerereeiiinnnns E. paradoxa
1. Flowers aggregated in scorpioid cymes ............ccceuee.... 2
2. Inflorescences without bracts .........c.cccocevverererereieinan, 3
2. Inflorescences with bracts ..........ccccocevvvveveeiieicieiin, 4
3. Corolla 3.5-5.5 mm; anthers strictly lanceolate; surface of

the stigma SEtOSE ......ovvveviviririeiiiiiiiiireen, E. barbata
3. Corolla 1.5-2 mm; anthers ovate to ovate-lanceolate;

surface of the stigma pubescent .............. E. procumbens
4. Corolla completely yellow ..........c.cceuenee... E. polyphylla
4. Corolla white with yellow throat ............cccccovvrrrrrinnn. 5
5. Calyx never exceeding the middle portion of the corolla

...................................................................... E. ternata

5. Calyx of equal length or slightly smaller than the corolla
................................................................... E. fruticosa

Euploca barbata (DC.) JI.M. Melo & Semir, Kew Bull.
64(2): 288 (2009).

Heliotropium barbatum DC., Prodr. 9: 541 (1845).

Material examined: BRAZIL. Bahia: Juazeiro/Bonfim,
Km 38.5, 23-11-1983, Fotius 935 (CPATSA).

Distribution: Endemic to Northeast Brazil, occurring in
the states of Pernambuco and Bahia associated to Caatinga
vegetation in lowlands, and in the residual depressions of the
Sao Francisco River (Melo & Semir, 2010).

Euploca fruticosa (L.) J.I.M. Melo & Semir, Kew Bull. 64(2):
288 (2009).

Heliotropium fruticosum L., Syst. Nat. 10: 913 (1759).

Material examined: BRAZIL. Pernambuco: Cabrobd, road
from Terra Nova to Cabrobé, 08°18'35.6”S, 39°22°12"W,
24-111-2009, Carvalho-Sobrinbho 2052 (HVASF).

Distribution: Southern United States of America and the
West Indies, reaching Venezuela and Brazil, where it has
only been found in the state of Bahia in areas of Caatinga
vegetation (Melo & Semir, 2010).

Euploca paradoxa (Mart.) J.I.M. Melo & Semir, Kew Bull.
64(2): 289 (2009). Fig. 2B
Preslaea paradoxa Mart., Nov. Gen. Sp. PL. 2: 76 (1827).
Material examined: BRAZIL. Bahia: Casa Nova, Sitio
Recanto, 09°36°49.18"S, 41°16’44.77"W, 13-1-2008, Pesqueira
32 (HVASF); Pernambuco: Cabrobé, 08°26’58”S,39°25"35”W,
22-1-2009, Maciel et al. 704 (HVASF); Petrolina, Fazenda

Experimental da UNIVASE, 09°1905.75”S, 40°33"05.75"W,
03-11-2009, Coelho 107 (HVASF).

Distribution: Endemic to Brazil, occurring in areas of
Caatinga in the Northeast (Bahia, Paraiba, Pernambuco,
Piaui) and Cerrado in the Central-West (Goids, Mato
Grosso), and recently recorded for the first time in the
states of Paraiba, Pernambuco and Mato Grosso (Melo &
Semir, 2010).

Euploca polyphylla (Lehm.) J..M. Melo & Semir, Kew Bull.
64(2): 289 (2009).

Heliotropium polyphyllum Lehm., Neue Schrift. Naturf.
Ges. Halle 3(2): 9 (1817).

Material examined: BRAZIL. Pernambuco: Salgueiro,
near to the reservoir on the way to Umas, 08°05'47.2"S,
39°16"32.3"W, 11-X1-2008, Maciel & Carvalbo-Sobrinho 607
(HVASF); Santa Maria da Boa Vista, Ilha de Inhanhuns,
15-1V-2008, Oliveira 3399 (HVASF).

Distribution: North and Central America, including
the West Indies, and South America (as H. polyphyllum:
Johnston, 1928). In Brazil it is dispersed along the Atlantic
coast from Pari to Rio de Janeiro state associated to the
coastal (Restinga) and Caatinga vegetation (Melo & Semir,
2010).

Euploca procumbens (Mill.) Diane & Hilger, Bot. Jahrb.
Syst. 125(1): 48 (2003).

Heliotropium procumbens Mill., Gard. Dict. 8: 10 (1768).

Selected material examined: BRAZIL. Pernambuco:
Cabrobé, Reservatério Tucutu, lote 52, 08°28°11.1”S,
39°28740.7"W, 02-X-2008, Diniz et al. 10 (HVASF); Floresta,
Bom Nome, 08°44’14.3”S, 38°20'33.7”W, 14-XI1-2008,
Ribeiro-Jinior et al. 08 (HVASF); Petrolandia, 08°41°55.8”S,
38°1650.3”"W, 01-111-2009, Oliveira & Luz 3850 (HVASF);
Petrolina, UNIVASEF, Fazenda Experimental, 09°19°44.2"S,
40°33.1"30.1"W, 14-1X-2007, Pesqueira et al. 14 (HVASF);
Salgueiro, Fazenda Negreiros, VPR Negreiros, 08°06'01.3”S,
39°11°01.3”W, 20-1-2009, Maczel et al. 629 (HVASF); Santa
Maria da Boa Vista, Ilha de Inhanhuns, 15-IV-2008, Olzveira
3398 (HVASEF).

Distribution: From southern United States of America to
Argentina (Frohlich, 1981). In Brazil it is found in all regions
(Melo & Semir, 2010).

Euploca ternata (Vahl) J.ILM. Melo & Semir, Kew Bull.
64(2): 289 (2009). Fig. 2C

Heliotropium ternatum Vahl, Symb. Bot. 3: 21 (1794).

Selected material examined: BRAZIL. Bahia: Juazeiro,
UNIVASE, Campus Juazeiro, 09°26’52.4”S, 40°31"34.2"W,
19-1V-2007, Agra et al. 09 (HVASF). Pernambuco: Floresta,
BR-316 to Petrolandia, Km 333, 08°43°41,6”S, 38°26"45"W,
04-I11-2009, Carvalbho-Sobrinbho et al. 2026 (HVASF);
Petrolandia, on the section of the diversion canal, 08°41°15.4”S,
38°16'13.4"W, 28-1-2009, Silva et al. 57 (HVASF); Terra
Nova, on the way to Umas, 08°12'54.3”S, 39°21°12.1"W,
11-XII-2008, Maciel & Carvalho-Sobrinho 618 (HVASF).

Distribution: Mexico, West Indies, British Guiana,
Venezuela and Brazil (as H. ternatum: Frohlich, 1981),
where it occurs in the Northeast (Bahia, Ceara, Paraiba,
Pernambuco, Piaui, Rio Grande do Norte, Sergipe), Central-
West (Goias) and Southeast (Minas Gerais) regions associated
to all vegetation types (Melo & al., 2014).
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Heliotropium L., Sp. Pl 1: 130. 1753.
Key to the species

1. Petiole never partially winged; leaf blade fleshy; inflores-
cences few-flowered .........cccccovvevernanan. H. curassavicum
1. Petiole partially winged; leaf blade membranous; inflo-
rescences multi-flowered .........cccocovevveeeeeeiee 2
2. Corolla obcampanulate; fruit depressed-globose, verrucu-
LOSE oo, H. angiospermum
2. Corolla hipocrateriform; fruit mitriform, costate ............
.................................................................... H. elongatum

Heliotropium angiospermum Murray, Prodr. Stirp. Gotting.:
217 (1770).

Selected material examined: BRAZIL. Bahia: Curaca,
Fazenda Ouricuri, 09°21°09.2”S, 39°36709.2”W, 21-1V-
20006, Siquerra-Filho et al. 1581 (HVASF); Gléria, Complexo
Ttaparica, 24-X1-2006, Olweira et al. 2513 (HVASF).
Pernambuco: Floresta, BR-316 for Petrolandia, Km 333,
08°4341.6"S, 38°26’45”\, 04-I11-2009, Carvalho-Sobrinho
et al. 2016 (HVASF); Petrolandia, 28-1-2009, 08°41715.4”S,
38°16'13.4"W, Silva et al. 58 (HVASF); Salgueiro, Fazenda
Miguel, 08°02"56.5”S, 39°10734.7”W, 09-11-2009, Carvalho-
Sobrinho et al. 1903 (HVASF).

Distribution: From the southern part of the United
States of America to Brazil, including the West Indies
(Frohlich, 1981). In Brazil it is dispersed in the Northeast
and Southeast regions associated to the Atlantic Forest and
Caatinga vegetation (Melo & Semir, 2008).

Heliotropium curassavicum L., Sp. PL. 1: 130 (1753). Fig. 2D

Material examined: BRAZIL. Pernambuco: Afranio,
Povoado de Caboclo, 08°28728.2"S, 40°56'11.6”"W, 02-VI-2007,
César et al. 05 (HVASF).

Distribution: Tropical regions of America, Africaand Asia.
In Brazil it is found in the Northeast (Paraiba, Pernambuco)
and South (Rio Grande do Sul) regions, associated to the
Caatinga vegetation in saline habitats in the Northeast, and
on stony soils in the South (Melo & Semir, 2008).

Heliotropium elongatum (Lehm.) I.M. Johnst., Contr. Gray
Herb. Harv. Univ. 81: 18 (1928).

Tiaridium elongatum Lehm. Pl. Asperif. Nucif. 16 (1818).

Material examined: BRAZIL. Bahia: Casa Nova, Sitio
Recanto, 09°3649.18”S, 41°16"44.77"W, 15-1-2008, Pesqueira
38 (HVASF). Pernambuco: Petrolina, Fazenda Experimental
UNIVASE 09°19°05.2”S, 40°33°05.2”W, 11-X-2008, Ribeiro
09 (HVASF).

Distribution: South America, across Bolivia, Paraguay,
Argentina, Uruguay and Brazil, where it occurs in the
Northeast, Central-West, Southeast and South regions asso-
ciated to all vegetation types except in the Amazon Forest
(Melo & Sales, 2004; Melo & Semir, 2008).

Myriopus Small, Man. S.E. FL.: 1131. 1933.

Key to the species

1. Calyx lacinia reaching the extremity of the corolla tube;

fruits pubescent ..........cooeveveveveeerereeieeeenn, M. villosus
1. Calyx lacinia up to half of the corolla tube; fruits glabrous
.......................................................................................... 2

2. Leaf blade concolorous; ovary obclavate; stigma subpel-

FALE ettt M. rubicundus
2. Leaf blade discolorous; ovary conical-pyramidal; stigma
strictly conical ......ocovevevevevereeeeeeee M. salzmannii

Myriopus rubicundus (Salzm. ex DC.) Luebert, Taxon 60(3):
677 (2011).

Tournefortia rubicunda Salzm. ex DC., Prodr. 9: 526 (1845).

Selected material examined: BRAZIL. Pernambuco:
Afranio, Fazenda Boqueirao, 08°25"32.3”S, 40°54’15.4"W,
03-I11-2007, Santo & Seido 44 (HVASF); Salgueiro, Fazenda
Negreiros, 08°06’10”S, 39°10°49”W, 22-1-2009, Maciel
et al. 724 (HVASAF); Santa Maria da Boa Vista, Ilha de
Inhanhuns, 15-1V-2008, Oliveira 3388 (HVASF).

Distribution: Bolivia, Paraguay, Argentina and Brazil,
where it extends from Pernambuco and Mato Grosso to
Rio Grande do Sul state (as T. rubicunda: Johnston, 1930;
Cavalheiro & al., 2011).

Myriopus salzmannii (DC.) Diane & Hilger, Bot. Jahrb.
Syst. 125(1): 47 (2003). Fig. 2E

Tournefortia salzmannii DC., Prodr. 9: 524 (1845).

Examined material selected: BRAZIL. Pernambuco:
Afranio, Fazenda Boqueirdo, 08°29'11.3”S, 40°55'49.8"W,
03-VI-2007, Oliveira et al. 39 (HVASF); Salgueiro, BR-116,
07°5942.3"S,39°07’42.3"W, 31-111-2009, Carvalho-Sobrinho
& Rodrigues 2099 (HVASF).

Distribution: Argentina, Paraguay, Bolivia and Brazil,
where it is dispersed in the Northeast, Southeast and South
regions (as T. salzmanniz: Cavalheiro & al., 2011).

Myriopus villosus (Salzm. ex DC.) J.I.M. Melo, comb. nov.
TYPE: [Brazil: Bahial, 1830, Salzimann 369 (lectotype,
G[147254!]; isotypes, FM!, GH!, K!, P!, RB!).

Tournefortia villosa Salzm. ex DC., Prodr. 9: 524 (1845).

Additional material examined: BRAZIL. Bahia: Umburanas,
Serra da Empleitada, PNBO, 10°27’48.9”S, 41°16’37.4"W,
21-1X-2006, Siqueira-Filho et al. 1753 (HVASF).

Distribution: Endemic to Brazil, occuring in the Northeast
(Maranhao, Piaui, Bahia), Southeast (Minas Gerais, Espirito
Santo, Sao Paulo, Rio de Janeiro) and South (Parana) regions,
associated with Amazon, Caatinga, Cerrado and Atlantic
Forest (as T villosa: Melo & al., 2010; Cavalheiro & al., 2011).

Comments: Following Johnston (1930), T. vzllosa belongs
to Tournefortia sect. Cyphocyema 1.M. Johnst. by the char-
acteristic structures of its fruit. According to the same
author (1930), it is four-lobed and composed of four co-
similar distinct nutlets surrounded and bound together by
an epicarp that is frequently juicy. The embryo is evidently
curved and in addition to these fruit-structures the species
of section Cyphocyema are characterized by the very narrow
elongate corolla-lobes with involute margins and the subval-
vate arrangement in the bud. Based on these characters the
accommodation of T. villosa in the genus Myriopus is inevi-
table and the new combination it is being proposed here.

Varronia P. Browne, Civ. Nat. Hist. Jamaica: 172. 1756.
Key to the species

1. Inflorescences spikes ........ccccccovvieveverenne. V. curassavica
1. Inflorescences capitate ..........ccooeeeevieveeeierererennnnn. 2
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2. Leaf blade markedly discolorous ........ V. leucomalloides
2. Leaf blade slightly discolorous .........c.cccccoevvvvvvererrrnnnn.n. 3
3. Calyx lacinia with cirrose apex; corolla 2.5-3.5 mm ....
...................................................................... V. globosa
3. Calyx lacinia with acute apex; corolla 13-34 mm .........
............................................................. V. leucocephala

Varronia curassavica Jacq., Enum. Syst. PL: 14 (1760).

Cordia curassavica (Jacq.) Roem. & Schult., Syst. Veg., ed.
15 bis 4: 460 (1819).

Material examined: BRAZIL. Pernambuco: Santa Cruz,
Fazenda Agua Pobre, 08°15°06.56”S, 40°23'06.56”, 20-X-2008,
Xavier et al. 02 (HVASF).

Distribution: From northern Mexico to northeastern
South America, including the West Indies (as C. curassavica:
Miller, 1988). In Brazil it is dispersed in all regions, associated
with Cerrado, Restinga and forest environments (Melo & al.,
2014).

Varronia globosa Jacq., Enum. Syst. Pl.: 14 (1760).

Cordia globosa Kunth, Nov. Gen. Sp. 3: 76.

Selected material examined: BRAZIL. Pernambuco:
Custédia, road to ‘lote 11°, 14-V-2009, Carvalho-Sobrinho
et al. 2207 (HVASF). Petrolandia, BR-316 for Floresta,
03-I11-2009, Carvalho-Sobrinho et al. 2004 (HVASF).

Distribution: From southeast Florida to the northeastern
portion of South America, including the West Indies (as
C. globosa: Miller, 1988). According to Melo & al. (2014),
in Brazil it occurs only in the Northeast region (Ceard, Rio
Grande do Norte, Paraiba, Pernambuco, Alagoas, Sergipe,
Bahia) associated to the Caatinga vegetation.

Varronia leucocephala (Moric.) J.S. Mill., Novon 17(3): 374
(2007). Fig. 2F

Cordia leucocephala Moric., Pl. Nouv. Amer. 9: 148 (t. 88)
(1847).

Material examined: BRAZIL. Bahia: Curacd, Fazenda
Ouricuri, 09°21°09.2”S, 39°36709.2”W, 22-1V-2006, Sigueira-
Filho 1599 (HVASF). Pernambuco: Afranio, Povoado de
Caboclo, Fazenda Boqueirao, 08°27°58.7"S, 40°55"22.2"W,
18-1I1-2006, Santo et al. 15 (HVASF).

Distribution: Endemic to Brazil where it occurs in
Northeast region (Melo & al., 2014), associated with Caatinga
vegetation (Taroda, 1984; Melo & Sales, 2005) and Restinga
(Melo & Sales, 2005), treated under C. leucocephala.

Varronia leucomalloides (Taroda) J.S. Mill., Novon 17(3):
374 (2007).

Cordia leucomalloides Taroda, Notes Roy. Bot. Gard.
Edinburgh 44: 125(-128) (1986).

Material examined: BRAZIL. Bahia: Gentio do Ouro,
Serra de Sapé, 11°11°07.4”S, 42°43'07.4"W, 26-V-2009,
Sigueira-Filho et al. 2059 (HVASF).

Distribution: Endemic to northeastern Brazil, occurring
in the states of Ceard, Paraiba and Bahia associated with
Caatinga and Cerrado vegetation (Melo & al., 2014).
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