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Abstract
This study aimed to recognize the floristic composition, the life form and the distribution of species of climbing plants 
occurring on 2 rock outcrops in the state of Pernambuco. Monthly botanical collections were made from February 
to September 2015 at Pedra do Cruzeiro (08°09′02.9″ S, 035°45′22.3″ W), municipality of Bezerros and Pico do 
Papagaio (07°49′25.7″ S, 038°03′14.8″ W), municipality of Triunfo. Fertile specimens were collected following the 
standard methodology in taxonomy. A total of 58 species were identified from the 2 areas, all widely distributed in 
Brazil and belonging to 20 botanical families. Apocynaceae, Convolvulaceae, Bignoniaceae, Dioscoreaceae and Faba-
ceae comprise 60% of all species. The predominant life form was phanerophyte (62%). As for the growth form, 67% 
of the climbers are herbaceous vines. The adaptation of twining was observed in 69% of species. Six new records for 
the state of Pernambuco were also identified. The rock outcrops studied show high species richness in relation to the 
found for climbers in other rock outcrops in the Brazilian Northeast Region.
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Introduction
Inselbergs and crystalline rock outcrops, are defined 
as mountainous islands or residual relief, which occur 
throughout all major climatic and vegetational zones but 
are particularly abundant in tropical regions (Jatobá and 
Lins 2003, Porembski 2007). In Brazil, they are com-
mon in the Caatinga Domain (Ab’Sáber 2003) and along 
the Atlantic coast in the Brazilian South and Southeast 
regions (Porembski 2007). The term “inselberg” has been 
mistakenly used as a synonym for “rock outcrop”, but 
it refers exclusively to outcrops with a granite-gneiss 
composition and originating through the process of 

pediplanation (Morais 1983, Jatobá and Lins 2003). 
Rock outcrops, including inselbergs, present peculiar 

ecological conditions where the vegetation grows on 
rock and differs from that occurring in the surround-
ing environment both in floristic and physiognomic 
aspects (Porto et al. 2008). This peculiarity is related 
mainly to the water shortage, lack of nutrients, intense 
solar radiation and elevated temperatures found in these 
ecosystems (Fabricante et al. 2010). Consequently, rock 
outcrops are considered places for speciation leading to 
a high number of endemic species (Safford and Marti-
nelli 2000, Martinelli 2007, Gomes and Alves 2010, 
Porembski 2007).
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Climatic factors are the main modulators in the distri-
bution of life forms in different environments (Raunkiaer 
1934). Phanerophytes and hemicryptophytes are the most 
representative life forms on the rocky outcrops, these 
proportions may be related to the formation and deepness 
of the soil and water availability in these environments 
(França et al. 2005, 2006, Araújo et al. 2008, Gomes 
and Alves 2010). Therophytes, are also common and are 
usually recorded in areas with water stress, where the 
favorable season is short or unpredictable (Cain 1950), 
such as rock outcrops.

Vegetation on rock outcrops is discontinuous and, in 
sections with depressions where soils are deep enough, 
forms vegetation islands separated by exposed rock 
(Safford and Martinelli 2000, Martinelli 2007, Poremb-
ski 2007, Gomes and Alves 2009). These environments 
comprise the most diverse life forms and plant habits 
including climbing plants, which in turn, are an impor-
tant element of the composition of tropical ecosystems 
(Darwin 1867, Putz 1984, Gentry 1991) and stand out 
in species richness in floristic surveys of rock outcrops 
in the Brazilian Northeast (Porto et al. 2008, Gomes and 
Alves 2009, Gomes et al. 2011, Tolke et al. 2011).

According to Weiser (2007), plants that have a climb-
ing habit are autotrophic, vascular, germinate in the soil 
and maintain contact with the ground throughout their 
life cycle. Fordjour et al. (2008), point out the prefer-
ence of climbing plants for younger forests due to the 
availability of smaller-diameter supports. According to 
Gentry (1991) and Barros et al. (2009), the abundance of 
these plants is associated with forest edges, stream banks, 
clearings and areas under anthropogenic influence.

There are few works of a floristic nature in Brazil that 
deal exclusively with climbing plants, of which many 
were conducted in the Brazilian Southeast (Weiser 2001, 
Hora and Soares 2002, Brandes 2007, Hora et al. 2008, 
Barros et al. 2009, Villagra and Romaniuc Neto 2010,Var-
gas et al. 2013). Information on climbing plants for the 
Brazilian Northeast is scarce and mostly restricted to 
floristic inventories and taxonomic studies. Studies with 
climbing plants in the region include Araújo and Alves 
(2010), García-González (2011) and Oliveira et al. (2012) 
for the Atlantic Domain, and Delgado Junior (2014) and 
Oliveira et al. (2015) for the Caatinga. Recently, Araújo 
(2014) compiled the data available in local collections at 
the Northeast region and presented a list of 468 climbing 

Figures 1–5. General appearance of the 2 rock outcrops studied. 1–3. Pedra do Cruzeiro (PC). 4, 5. Pico do Papagaio (PP). (Photos by J.R 
Maciel).
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species found in the Caatinga. There is no floristic study 
focusing on the taxonomic richness and distribution of 
climbing species on the rock outcrops of Brazil.

Given the above, this study aimed to recognize the 
floristic composition, the life form and the distribution 
of climbing plants species occurring on 2 rock outcrops 
in the state of Pernambuco, thereby contributing to a bet-
ter floristic characterization of these environments in the 
Brazilian Northeast.

Methods
Study site. This study was conducted on 2 rock outcrops, 
Pedra do Cruzeiro and Pico do Papagaio, in the state of 
Pernambuco, located in the muncipalites of Bezerros and 
Triunfo (Figs 4, 5), in the mesoregions of Agreste and 
Sertão, respectively (Fig. 6). The physiognomy of the veg-
etation on both rock outcrops is predominantly shrubby 
herbaceous with spaced trees, forming clumps of differ-
ent shapes and sizes separated by bare rock (Figs 1–3, 
4, 5). These areas were selected for sampling, because 
studies with other plants groups (Silva et al. 2014, Pessoa 
and Alves 2014) showed high richness and the need to 
inventory other groups, especially angiosperms. 

The Pedra do Cruzeiro (08°09′02.9″ S, 035°45′ 
22.3″ W) is a rock outcrop composed mainly of granite 
inserted in the Borborema Plateau, surrounded by sea-
sonal decidual forest, ca 150 km from the coast. It has 
an average altitude of 760 m, with 2.1 ha, in a region of 
semi-humid tropical climate with a rainy season starting 
in January and continuing until September, an average 
annual temperature of 21 °C and average rainfall of 893 
mm/year (Gomes and Alves 2009, MME 2005). 

Pico do Papagaio is the highest point in the state of 
Pernambuco (07°49′21.9″ S, 038°03′19.4″ W), located 
on the border with Paraíba. It is composed mainly of gra-

nitic rock. The maximum altitude is 1200 m, 1.1 ha and it 
is ca 450 km from the coast. The climate is hot and humid 
in the region, with average rainfall of 1222 mm/year and 
average annual temperature of 25 °C. It occupies an area 
surrounded by thorny deciduous forest in the Depressão 
Sertaneja with characteristic floristic elements of the 
humid forest because it is a Brejo of Altitude (MME 
2005) and present higher levels of humidity in relation to 
the surrounding areas.

Data collection. In order to collect fertile specimens of 
climbing plants, monthly visits were carried out to both 
outcrops from February to September 2015, totaling 
approximately 40 h of sampling effort for each area. The 
collection of specimens followed the usual methodol-
ogy in taxonomy (Mori et al. 1985), wherein samples 
were photographed, geo-referenced and deposited in the 
herbarium UFP. In addition, samples that had been previ-
ously collected in the study areas, and deposited in the 
herbaria IPA, PEUFR, HST and UFP, were analyzed.

Taxonomic identification was made through mor-
phological analyses of the reproductive and vegetative 
characters with the help of a stereo-microscope, consulta-
tions of specialized literature (Gentry 1996), field guides 
or by comparisons with specimens deposited in local 
herbaria and in online databases.

The list of species was organized in alphabetical 
order by family, and APG IV (2016) was the classifica-
tion system adopted. For the spelling of scientific names 
and authors of the species, as well as information on 
geographic distribution and endemism, the List of Spe-
cies of the Flora of Brazil was adopted (BFG 2015). The 
occurrence of each species in the 3 phyto-geographic 
domains of the Brazilian Northeast (Caatinga, Cerrado 
and Atlantic Forest) was also consulted in this database.

The concept of climbers used in this work is that 
of Weiser (2007). Species were classified according to 

Figure 6. Map with the location of the study area. Legend – 1: Pedra do Cruzeiro, 2: Pico do Papagaio.
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growth form (herbaceous vines and woody vines/lianas) 
and mechanism or adaptation for climbing (twining, 
using tendrils or thorns, and scandent) as proposed by 
Villagra and Romaniuc Neto (2014). The characteriza-
tion of life form (therophyte, geophyte, hemicryptophyte, 
chamaephyte and phanerophyte) followed Raunkiaer 
(adapted from Martins and Batalha 2011). Additionally, 
some species in the study areas were described.

Results
In both outcrops 58 species are recorded, belonging to 
39 genera and 20 families (Table 1). The most diverse 
families are Apocynaceae and Convolvulaceae (9 spp.), 
Fabaceae (7 spp.), and Bignoniaceae and Dioscoreaceae 
(5 spp.). Together they account for more than 60% of the 
species. Alstroemeriaceae, Boraginaceae, Celastraceae, 
Combretaceae, Menispermaceae, Polygalaceae, Rubia-
ceae and Smilacaceae together correspond to 40% of the 
families identified and are represented by a single species 
each. Aristolochiaceae, Cucurbitaceae, Euphorbiaceae, 
Malpighiaceae, Passifloraceae and Vitaceae comprise 2 
species each and make up for 30% of the families cata-
logued (Table 1). The richest genera are Dioscorea and 
Ipomoea (5 spp.), and Ditassa (4 spp.).

Of the species recorded, 11 are common to both 
outcrops and 48 are unique to one area. At Pedra do 
Cruzeiro 36 species are identified (25 of which are 
exclusive), belonging to 17 families, the most representa-
tive in number of species are Apocynaceae (7 spp.) and 
Convolvulaceae (5 spp.), the genera Ditassa, Dioscorea, 
Jacquemontia and Mandevilla (3 spp. each), and Ipomoea 
(5 spp.). For Pico do Papagaio, 33 species (22 exclusive 

species) from 15 families were identified, Convolvula-
ceae and Fabaceae (5 spp. each) were the richest families, 
as well as the genus Jacquemontia (3 spp.).

The life form of the areas was predominantly com-
prised of phanerophytes (62% of the species), followed 
by geophytes and therophytes (18% spp. each) and 
hemicryptophytes (2% spp.). Considering only Pedra do 
Cruzeiro, 54% of the species are phanerophytes, followed 
by geophytes and therophytes (8% each) and hemicryp-
tophytes (2%). At Pico do Papagaio, 61% of the species 
are phanerophytes, followed by therophytes (21%) and 
geophytes (18%).

About the growth form, 67% of the species were her-
baceous, while the woody form (lianas) was represented 
by 33% of the species. A similar proportion was found in 
each area when considered separately.

Twinings were observed in 69% of the species, with 
Apocynaceae, Convolvulaceae, Dioscoreaceae and Faba-
ceae the families with more species. Among plants with 
tendrils (28%), Bignoniaceae and Sapindaceae stand out. 
Tournefortia membranacea and Emmeorhiza umbellata 
are both scandent and twining, while Smilax campestris 
presents tendrils and thorns. Both areas when analyzed 
separately had twinings and tendril prevailing.

Regarding the phytogeographic domains, 37 species 
(62%) were common to the 3 domains analyzed [Caat-
inga (CA), Cerrado (CE) and Atlantic Forest (AF)]. 
Cardiospermum oliverae, Dioclea lasiophylla, Ditassa 
oxyphylla, Ipomoea subalata, Matelea ganglinosa and 
Tragia volubilis are distributed in various environments 
in the CA and AF Domains. Mandevilla microphylla, 
Combretum hilarianum, Ipomoea brasiliana, Ipomoea 
subincana, Jacquemontia corymbulosa and Jacquemon-

Table 1. List of climbing plants of 2 rock outcrops in the state of Pernambuco, Brazil. Legend: LOC = locality (PC: Pedra do Cruzeiro, PP: Pico 
do Papagaio), ADT = adaptation for climbing (th: thorny, sc: scandent, te: tendril, tw: twining), HAB = habit (he: herbaceous, li: woody), DOM 
= phytogeographic domain occurrence (CA: Caatinga, CE: Cerrado, AF: Atlantic Forest), LF = life-form (ph: phanerophyte, ge: geophyte, he: 
hemicryptophyte, th: therophyte); specimens analyzed: ExS (D.S. Lucena collection number) and Voucher at UFP-Vch. 

Species
LOC

ADT HAB
DOM

LF ExS-Vch
PC PP CE CA AF

Alstroemeriaceae

Bomarea edulis (Tussac) Herb. X X Tw he x x x ge 708/667–81162/79361

Apocynaceae

Ditassa hispida (Vell.) Fontella. X Tw he x x x ph 629–79008

Ditassa obcordata Mart. X Tw he x x x ph 644–79009

Ditassa oxyphylla Turcz. X Tw he - x x ph 680–79367

Ditassa pohliana E. Fourn. X Tw he x x x ph 646–79370

Mandevilla scabra (Hoffmanns. ex Roem. & Schult) K. Schum. X Tw he x x x ge 522–78950

Mandevilla tenuifolia (J. C. Mikan) Woodson X X Tw he x x x ge 516/702–78946/79366

Mandevilla microphylla (Stadelm.) M. F. Sales & Kin.-Gouv. X Tw he x x - ge 534–79154

Matelea ganglinosa (Vell.) Rappini X Tw he - x x ph 642–79378

Schubertia multiflora Mart. X Tw he x x x ph 663–79368

Aristolochiaceae

Aristolochia disticha Mast. X X Tw he x x x ph 527/657–78945/79353

Bignoniaceae

Amphilophium paniculatum (L.) Kunth. X Te li x x x ph 648–78998

Dolichandra quadrivalves (Jacq.) L. G. Lohmann. X Te li x x x ph 653–79399

Fridericia triplinervia (Mart. ex DC.) L. G. Lohmam. X Te li x - x ph 654–79007

Continued
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Species
LOC

ADT HAB
DOM

LF ExS-Vch
PC PP CE CA AF

Mansoa difficilis (Cham.) Bureau & K. Schum. X Te li x - x ph 530–79196

Pyrostegia venusta (Ker Gawl.) Miers X Te li x x x ph 541–81141

Boraginaceae

Tournefortia membranaceae (Gardner) DC. X Sc/Tw li x x x ph 521–78946

Celastraceae

Hippocratea volubilis L. X Tw li x x x ph 514–78947

Combretaceae

Combretum hilarianum D. Dietr. X Tw li x x - ph 686–79350

Convolvulaceae

Ipomoea bahiensis Willd. ex Roem. & Schult. X X Tw he x x x th 669/741–79004/78997

Ipomoea brasiliana (Choisy) Meisn. X X Tw he x x - ph 647/684–79347/79354

Ipomoea nil (L.) Roth. X Tw he x x x th 636–79373

Ipomoea subalata Hassl. X Tw he - x x ph 631–79369

Ipomoea subincana (Choisy) Meisn. X Tw he x x - ph 510–78591

Jacquemontia corymbulosa Benth. X Tw he x x - th 649–79357

Jacquemontia ferruginea Choisy. X Tw he x - x ph 661–79358

Jacquemontia pentanthos (Jacq.) G. Don. X Tw he x x - ph 699–79363

Merremia macrocalyx (Ruiz & Pav.) O’Donell X Tw li x x x he 513–78948

Cucurbitaceae

Apodanthera glaziovii Cogn. X Te he - x - ph  712–81159

Sicyos polyacanthus Cogn. X Te he x - x ph 654–81153

Dioscoreaceae

Dioscorea campestres Griseb. X X Tw he x x x ge 710/687–81151/79412 

Dioscorea dodecaneura Vell. X Tw he x x x ge 707–81154

Dioscorea grandiflora Mart. ex Griseb. X Tw he x - x ge 709–81156

Dioscorea ovata Vell. X Tw he x x x ge 736–79001

Dioscorea leptostachya Gardner. X Tw he x x x ge 688–78999

Euphorbiaceae

Dalechampia scandens L. X Tw he x x x th 652–79355

Tragia volubilis L. X Tw he - x x th 559–79360

Fabaceae

Canavalia brasiliensis Mart. ex Benth. X Tw li x x x ph 678–79411

Centrosema brasilianum (L.) Benth. X X Tw he x x x th 650/720–79410/81139

Chaetocalyx scandens (L.) Urb X Tw he x x x th 651–79404

Dioclea grandiflora Mart. ex Benth. X Tw li - x - ph 672–79354

Dioclea lasiophylla Mart. ex Benth. X Tw li - x x th 511–81160

Leptospron adenanthum (G. Mey.) A. Delgado X Tw he x x x ph 713–81155

Rhynchosia minima (L.) DC. X Tw li x x x th 679–79403

Malpighiaceae

Mascagnia sepium (A. Juss.) Griseb. X X Tw li x x x ph 673–79003

Tetrapterys mucronata Cav. X Tw li x - x ph 635–79006

Menispermaceae

Cissampelos glaberrima A. St. Hil. X X Tw he x x x ge 519/676–78952/79002

Passifloraceae

Passiflora silvestres Vell. X Te he x - x ph 557–79397

Passiflora suberosa L. X X Te he x x x ph 528/664–78954/79365

Polygalaceae

Securidaca diversifolia (L.) S. F. Blake. X Te x x x ph 537–79161

Rubiaceae

Emmeorhiza umbellata Schum. X Sc/Tw he x x x th 523–79182

Sapindaceae

Cardiospermum oliverae Ferrucci. X Te he - x x th 666–79408

Paullinia pinnata L. X Te  li x x x ph 674–79402

Serjania marginata Casar. X Te he x x x ph 655–78996

Serjania glabrata Kunth. X Te li x x x ph 526–78955

Smilacaceae

Smilax campestres Griseb. X X Th/Te li x x x ph 560/681–79396/78955

Vitaceae

Clematicissus simsiana (Schult. & Schult. f.) Lombardi X Te he x x x ph 658–79192

Cissus verticillata (L.) Nicolson & C. E. Jarvis X Te he x x x ph 682–79180

Table 1. Continued.
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tia pentanthos in the CE and CA. Dioscorea grandiflora, 
Fridericia triplinervia, Jacquemontia ferruginea, Man-
soa difficilis, Passiflora silvestris, Sicyos polyacanthus 
and Tetrapterys mucronata are found in the CE and AF. 
Apodanthera glaziovii (Cucurbitaceae) and Dioclea 
grandiflora (Fabaceae) are exclusive to the CA Domain. 
Species endemic to rocky outcrops were not identified 
(Table 1.).

At Pedra do Cruzeiro, 23 species are widely distrib-
uted in Brazil and occur in the 3 phytogeographic domains 
(CA, CE and AF). Only 3 species occur in CA and CE, 4 
in CA and AF, 4 in CE and AF. Apodanthera glaziovii is 
the only species endemic to the Caatinga. At Pico do Pap-
agaio 23 species are common to CA, CE and AF, 4 species 

are common to CA and CE, 3 in CA and AF and 3 to CE 
and AF. Dioclea grandiflora was the only 1 endemic to 
the Caatinga. According to the list of species of the Brazil-
ian flora (BFG 2015), 6 new occurrences were recorded 
for the state of Pernambuco: Ditassa obcordata, Ditassa 
pohliana, Mandevilla microphylla (Apocynaceae), Aris-
tolochia disticha (Aristolochiaceae), Dioclea lasiophylla 
and Leptospron adenanthum (Fabaceae).

Descriptions of some species in the study areas

Aristolochia birostris Duchartre 1854: 60–62 — Araújo 
2013, BFG 2015, Mobot 2016, The Plant List 2016

Material examined. Table 1, Figures 7, 8
Stem voluble, herbaceous, glabrescent when young; 

Figures 7–22. Species described in the text. 7, 8. Aristolochia birostris Duchartre. 9. Centrosema brasilianum (L.) Bentham. 10. Cissampelos 
glaberrima Saint- Hilaire. 11. Cissus verticillata (L.) Nicolson & Jarvis. 12. Dalechampia scandens Linnaeus (Photo by F. Gomes-Silva). 13. Dio-
clea grandiflora Martius ex Bentham. 14. Ditassa hastata Decaisne (Photo by T.S. Coutinho). 15. Ipomoea nil (L.) Roth. 16. Mandevilla scabra 
Schumann (Photo by T.S. Coutinho). 17. Mandevilla tenuifolia (J. C. Mikan) Woodson (Photo by T.S. Coutinho). 18. Merremia macrocalyx (Ruiz 
& Pav.) O’Donell. 19. Passiflora silvestres Vellozo. 20. Serjania glabrata Kunth. 21. Smilax campestris Grisebach. 22. Tragia volubilis Linnaeus. 
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tendrils absent. Leaf base deeply cordate, apex acute. 
Perianth strongly zygomorphic, vinaceous to brown. 
Fruit cylindrical capsule; seed deltoid, warty. It differs 
from other species by the shape and color of the peri-
anth.

Centrosema brasilianum (L.) Bentham 1837: 54. — 
Silva et al. 2015: 05, Queiroz 2009, BFG 2015, Mobot 
2016, The Plant List 2016.

Material examined. Table 1, Figure 9
Stem voluble, herbaceous; tendrils absent. Young 

stem, petiole, rachis and inflorescence axis glabrous. Leaf 
3-foliolate, leaflets glabrescent, ovate to narrow-lanceo-
late. Flower with purple to violet petals. It differs from 
other Fabaceae in the study areas mainly by the shape of 
its leaflets, which in the other species range from deltoid, 
elliptical, obovate, rhomboid to suborbicular. 

Cissampelos glaberrima Saint-Hilaire 1825: 46 — 
Rhodes 1975: 30, Porto and Agra 2013, BFG 2015, 
Mobot 2016, The Plant List 2016

Material examined. Table 1, Figure 10
Stem voluble, herbaceous, glabrous to glabrescent, 

striate, tendrils absent. Leaf peltate, heart-shaped. Male 
and female inflorescences protected by reniform bracts. 
Fruits red, slightly tubercular. It differs from other species 
by its peltate leaves and bracts in the inflorescence. 

Cissus verticillata (L.) Nicolson & Jarvis 1984: 33 — 
Lombardi 2013, Heald 2002, BFG 2015, Mobot 2016, 
The Plant List 2016

Material examined. Table 1, Figure 11 
Species highly polymorphic. Stem herbaceous; tendril 

opposite leaf, which is simple with an entire, denticulate 
margin. Corolla glabrous, yellowish-green. Differing 
from Cissus simsiana Schult. & Schult. f., which has pal-
mately compound leaves.

Dalechampia scandens Linnaeus 1753 — Lucena 2009, 
BFG 2015, Mobot 2016, The Plant List 2016

Material examined. Table 1, Figure 12 
Stem voluble; herbaceous, hirsute; tendril absent. 

Leaf 3-lobed. Pseudanthium with foliaceous bracts (2) 
green, 3-lobed. Fruit capsular, compressed-globose; 
seeds globular. It differs from other Euphorbiaceae in the 
areas by its lobed bracts and leaves.

Dioclea grandiflora Martius ex Bentham 1837: 68–69 — 
Ferreira et al. 2015: 42, Queiroz 2009, BFG 2015, Mobot 
2016, The Plant List 2016

Material examined. Table 1; Figure 13.
Stem voluble, woody; tendrils absent. Young stems, 

petiole, rachis and abaxial surface of leaflets villous. Pod 
16 × 3.5 cm, corroborating Queiroz (2009) and Cordula 
et al. (2009), with valves woody and villous; seed brown 
to reddish. It differs from other species of Fabaceae in the 
study areas mainly by the characteristics of its pods and 
seeds, as described above. 

Ditassa hastata Decaisne 1844 — Konno and Farinaccio 
2013, BFG 2015, Mobot 2016, The Plant List 2016

Material examined. Table 1, Figure 14
Stem voluble, herbaceous, glabrous, lactescent; 

tendril absent. Leaves hastate, sometimes triangular, col-
leters present at the base. Flowers tiny, white. It differs 
from other species in the areas by the shape hastate or 
triangular of its leaves.

Ipomoea nil (L.) Roth (1797) — Buril and Alves 2011, 
BFG 2015, Mobot 2016, The Plant List 2016

Material examined. Table 1, Figure 15
Stem voluble, herbaceous, hirsute, lactescent, tendril 

absent. Leaves 3-lobed, base cordate. Corolla funnel-
shaped, glabrous, lilac, pink to blue with white face. It 
is different from other species in the areas mainly by the 
shape 3-lobed of its leaves.

Mandevilla tenuifolia (J. C. Mikan) Woodson 1933 — 
Morales and Simões 2013, BFG 2015, Mobot 2016, The 
Plant List 2016

Material examined. Table 1, Figure 16
Stem voluble, herbaceous, strigose, vinaceous, 

lactescent; tendril absent. Leaves linear. Corolla hip-
pocrateriform, floral tube narrow; rosy with whitish face. 
Differing from other species in the areas by the shape of 
its perianth and the color of its petals.

Mandevilla scabra Schumann 1895 — Morales and 
Simões 2013, BFG 2015, Mobot 2016, The Plant List 
2016

Material examined. Table 1, Figure 17
Stem voluble herbaceous glabrescent, lactescent; 

tendril absent. Leaves elliptical, the apex acute and base 
cordate, colleters along midrib. Corolla hippocrateriform, 
yellow with a red to orange face. It differs from other spe-
cies by its colleters along the midrib of the leaf.

Merremia macrocalyx (Ruiz & Pav.) O’Donell 1941 — 
Buril and Alves 2011, BFG 2015, Mobot 2016, The Plant 
List 2016

Material examined. Table 1, Figure 18
Stem voluble, herbaceous, glabrous to hirsute, lactes-

cent, tendril absent. Leaves palmately compound, leaflets 
glabrous. Corolla funnel-shaped, glabrous, white. This 
species differs from other Convolvulaceae by its divided 
leaf blade.

Passiflora silvestres Vellozo 1827 — Araújo 2013, BFG 
2015, Mobot 2016, The Plant List 2016

Material examined. Table 1, Figure 19
Stem herbaceous, glabrous; tendril axillary. Leaves 

simple, entire; petiole with stipitate glands (2) at the 
middle, stipules oval-lanceolate, persistent. Sepals and 
petals white. It differs from other species by its glands on 
the petioles and entire leaves.

Serjania glabrata Kunth 1821 — Oliveira 2009, BFG 
2015, Mobot 2016, The Plant List 2016

Material examined. Table 1, Figure 20
Stem woody, angular, pubescent to velutinous, lactes-

cent, tendril at the inflorescence base. Leaves 5-foliolate, 
leaflets with dentate margin, rachis not winged. Flowers 
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zygomorphic, white. Fruit schizocarpic with 3 samaroid 
mericarps. It differs from other species of Sapindaceae in 
the areas by its fruit type and shape of the foliar rachis.

Smilax campestris Grisebach 1842: 3 — Andreata 1980, 
BFG 2015, Mobot 2016, The Plant List 2016

Material examined. Table 1, Figure 21
Stem herbaceous, aculeate; tendrils (2) from the 

sheath apex. Leaf alternate, venation curvilinear. Inflo-
rescence cymose, flowers unisexual, green. It differs from 
other species by its thorns along the stem.

Tragia volubilis Linnaeus 1753 — Lucena 2009, BFG 
2015, Mobot 2016, The Plant List 2016

Material examined. Table 1, Figure 22
Stem voluble, herbaceous, trichomes stinging; ten-

drils absent. Leaf alternate, margins dentate-serrate. 
Fruit capsular, tricoccate, compressed-globose; seeds 
globular. It differs from other species of Euphorbiaceae 
in the study areas mainly by its glandular, urticating 
trichomes which are present on the stems and in the 
inflorescences.

Discussion
The taxonomic richness seen in this study was greater 
than that found on other rock outcrops in the Brazilian 
Northeast, which presented a number of climbing spe-
cies ranging from five to 27 (França et al. 2005, 2006, 
Neves and Conceição 2007, Araújo et al. 2008, Porto 
et al. 2008, Gomes and Alves 2009, Gomes et al. 2011, 
Tölke et al. 2011, Gomes and Leite 2013, Lucena et al. 
2015). It is worth noting that these studies did not have 
climbing plants as their main focus, a factor that may 
have influenced the sampling effort and consequently the 
documented richness of the different areas, in addition 
to differences in geographic size and preservation status 
between areas.

Apocynaceae, Bignoniaceae, Convolvulaceae and 
Fabaceae, were also highlighted in floristic surveys that 
focused exclusively on the climbing habit in areas of 
Caatinga (Araújo 2014, Delgado Junior 2014, Oliveira 
et al. 2015) and Atlantic Forest (Araújo and Alves 2010, 
Oliveira et al. 2012). According to Gentry (1991), among 
the vines, these 4 families are the most species-rich in 
the Neotropics. That author also points out that, while 
all 3 subfamilies of Fabaceae include climbing species, 
Papilionoideae presents the largest number of representa-
tives with this habit. In this work, six of the seven species 
identified in Fabaceae belong to this subfamily.

Considering only the climbers in floristic surveys of 
rock outcrops in the Northeast, the families Apocynaceae 
and Convolvulaceae are generally the most species-rich. 
Araújo (2014) notes that these families have adaptations 
that facilitate their survival in dry environments, such 
as anemochoric dispersion and terophyte and geophytic 
life-form. Also according to that author, anemochory 
is a determinant character for colonization of climb-

ers in the Caatinga and similar vegetation formations, 
with well-defined seasonality and dominated by trees of 
small to medium size. Rock outcrop environments are 
open, dominated by herbaceous and shrubby plant com-
munities with some widely spaced trees, a scenario that 
facilitates the entry and establishment of diasporas of 
anemochoric species.

For areas of the Atlantic Forest and Caatinga, Apocy-
naceae, Bignoniaceae, Convolvulaceae and Fabaceae are 
also the most representative, alternating their relative posi-
tion of species richness in the different vegetation types. 
Convolvulaceae excels in areas of Caatinga, being less rep-
resentative in areas of Atlantic Forest where Bignoniaceae 
is more species-rich, while Apocynaceae and Fabaceae are 
very species-rich in both domains (Zanette 1997, Hora and 
Soares 2002, Carneiro 2007, Durigon et al. 2009, Villagra 
and Romaniuc Neto 2009, Udulutsch et al. 2010, Araújo 
and Alves 2010, Araújo 2014, Delgado Junior 2014).

Despite being among the most species-rich in this 
work, Dioscoreaceae has been represented by 1 or 2 spe-
cies in other rock outcrops in the Northeast (Porto et al. 
2008, Gomes and Alves 2009, 2010, Gomes et al. 2011, 
Macedo 2012). The poor representation of this family in 
the cited studies should be related with the low taxonomic 
knowledge about the group, specially on species delimi-
tation (Téllez-Valdés and Geeta 2007), which could lead 
the authors of the aforementioned studies to use a single 
name for different taxa.

The genus Ipomoea was also the most representative 
in other studies focusing on climbers (Udulutsch et al. 
2004, Durigon et al. 2009, Araújo and Alves 2010, Del-
gado Jr 2014, Oliveira et al. 2015), is the largest genus of 
the family Convolvulaceae, with a significant number of 
climbing species (ca. 600 spp.) and a pantropical distribu-
tion, as well as having significant economic importance 
(Gentry 1991, Bhellum 2012).

Delgado Jr (2014), conducting a floristic survey of 
climbing plants in an area of   Caatinga with limestone 
rock outcrops in Pernambuco, identified a number of 
families (18) similar to that found in this study, but with 
greater species richness (102) of which 25 are common to 
this study. The families Alstroemeriaceae, Aristolochia-
ceae, Boraginaceae, Celastraceae, Menispermaceae and 
Rubiaceae registered for the 2 studied outcrops, were not 
cataloged by Delgado Jr (2014). This demonstrates the 
high diversity of climbers in the Caatinga and the unique-
ness of rock outcrops. Some species identified here (M. 
tenuifolia, B. edulis, D.oxyphylla, H. volubilis, M. mac-
rocalyx, C. verticillata and C. simsiana) are common in 
rock outcrops of the Brazilian northeast (Conceição et al. 
2007, Porto et al. 2008, Gomes and Alves 2010, Gomes 
et al. 2011).

In this study, the low number of species common to 
both areas may be related to environmental characteris-
tics where the rock outcrops are inserted, the Pedra do 
Cruzeiro is located in the geoenvironmental unit of the 
Borborema Plateau and next to the Atlantic coast, sur-
rounded by humid forests, while the Pico do Papagaio is 
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a brejo of altitude humid, surrounded by dry forest and 
with a lower precipitacition index. Environmental char-
acteristics influence the floristic composition of an area 
(Rodal et al. 2008) and may explain the variation floristic 
between the 2 outcrops. 

A greater richness of herbaceous vines over woody 
ones was also observed in other studies in the Caatinga 
Domain (Araújo 2014, Delgado Jr 2014, Oliveira et al. 
2015). The phanerophyte life form has been registered as 
dominant in the floristic inventories of rock outcrops, but 
in smaller proportions than those registered in this study, 
despite the higher sampling effort (Conceição et al. 2007, 
Porto et al. 2008, Gomes and Alves 2010, Macedo 2012, 
Gomes and Leite 2013). The greater frequency of this life 
form on the rock outcrops studied could be explained by 
the presence of cracks and crevices in the rocks, which 
allow the establishment of tree and shrub species that can 
support climbers, as well as by the better conservation 
status of the studied areas, when compared to the studies 
cited previously. 

According to Martinelli (2007), rock outcrops act as 
floristic refugia for widely distributed species that do not 
occur in the areas of surrounding vegetation, as observed 
by Pessoa and Alves (2014) with Orchidaceae. Most spe-
cies identified in this study (regardless of being exclusive 
or common among areas) have a wide distribution among 
the 3 phytogeographic domains of northeastern Brazil 
(Caatinga, Cerrado and Atlantic Forest) but grow in areas 
of rock outcrops and the surrounding vegetation. This 
condition differs partially from that described by Marti-
nelli (2007). Suggesting that the distribution pattern of 
climbers for rock outcrops are less restricted by the sur-
rounding conditions than other botanical groups.

The twining adaptation for climbing, most common 
among species of the areas studied here, corroborates 
the results observed in other studies with climbing plants 
in Brazil (Appolinário 2008, Barros et al. 2009, Araújo 
2014, Delgado Jr 2014, Oliveira et al. 2015). Araújo 
(2014), in turn, suggests that these adaptations are not 
related to vegetation types, but to competitiveness, as 
twining favors rapid growth of the stem.

Despite the low incidence of endemic representatives, 
the studied rock outcrops have a high richness of climb-
ers, compared with other rock outcrops of the semiarid 
region of Brazil, and therefore represent important areas 
for conservation of diversity.
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