
Received: April 29, 2013. Accepted: November 25, 2013

ABSTRACT
Passiflora subg. Decaloba supersect. Decaloba sect. Xerogona (Passifloraceae) is a tropical and subtropical group 
comprising 14 species that occur in tropical biomes throughout Latin America, including the Atlantic Forest. The 
section Xerogona comprises herbaceous vines characterized by a lack of petiole glands on their leaves, of bracts and of 
ocelli on their leaf blades, as well as by their capsular fruits. We analyzed the phylogeny on the basis of morphological 
characters (including pollen characters) and molecular data. The inferred phylogeny was used in order to characterize, 
circumscribe and delimit the section and the species. We examined the phylogenetic relationships among the species, 
evaluating the circumscription of the section on the basis of the trnL-trnF intergenic spacer region of chloroplast 
DNA and the internal transcribed spacer region of nuclear ribosomal DNA. We constructed phylogenetic trees on the 
basis of the morphological and molecular data. We found that P. subg. Decaloba supersect. Decaloba sect. Xerogona 
appears to be monophyletic only in the molecular analyses. The phylogenetic analyses performed here also indicated 
that P. subg. Decaloba is monophyletic.
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Introduction
Passiflora L. subg. Decaloba (DC.) Reich. supersect. 

Decaloba (DC.) MacDougal & Feuillet sect. Xerogona 
(Raf.) Killip (Passifloraceae) is a tropical and subtropi-
cal section comprising 14 species (Feuillet & MacDougal 
2003) that occur throughout Latin America, principally in 
Central America but also in other tropical regions and in 
the Atlantic Forest Biome. The section is characterized by 
the absence of ocelli on the leaf blades, by the absence of 
bracts, and by capsular fruits. The species are herbaceous 
vines with linear-subulate stipules, small flowers (< 4 cm 
diameter) with one or two series of corolla filaments, a 
folded operculum, and transversally sulcate seeds.

Presting (1965) initiated palynological studies of Pas-
sifloraceae and proposed a phylogeny for the family based 
on the pollen characters and on the classification of Killip 
(1938). Milward-de-Azevedo et al. (2004, 2010) presented 
a palynotaxonomic study of the species of Passiflora subg. 
Decaloba that contributed to their characterization and cir-

cumscription, as well as to delimiting the genus Passiflora in 
accordance with the classification of MacDougal & Feuillet 
(2004); pollen characters were found to be informative for 
the phylogeny of the group in both works. A cladistic analy-
sis of morphological characters, undertaken by Milward-de-
Azevedo (2007) to revise P. subg. Decaloba in Brazil, did not, 
however, support the classification proposed by Feuillet & 
MacDougal (2003), because the authors found that P. subg. 
Decaloba supersect. Decaloba included species from other 
supersections and therefore was not monophyletic. The 
evolutionary relationships of the species of P. subg. Decaloba 
supersect. Decaloba sect. Xerogona (P. capsularis L., P. cervii 
Milward-de-Azevedo and P. rubra L.) have not been well 
resolved due to their great morphological similarities and 
to the difficulties encountered in identifying them in their 
vegetative states, and the section is therefore considered a 
polytomy (Milward-de-Azevedo 2007).

Recent phylogenetic studies of Passiflora (Muschner 
et al. 2003, Yockteng & Nadot 2004, Souza-Chies et al. 
2005, Hansen et al. 2006, 2007) have not supported the 
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supersectional, sectional, and series classifications within 
P. subg. Decaloba proposed by Reichenbach (1828). Some 
of the species within this group are associated with each 
other in complexes in which individual species are difficult 
to identify because of the blurring of interspecific distinc-
tions and the existence of individuals with intermediate 
morphological characteristics. In view of these facts, we 
performed phylogenetic analyses based on morphological 
and molecular data in order to help clarify the taxonomy of 
P. subg. Decaloba supersect. Decaloba sect. Xerogona, as well 
as evaluating the circumscription of this section.

Material and methods
We selected 43 vegetative and reproductive morpho-

logical characters (Tab. 1) to be scored in a data matrix for 
computer analysis (Tab. 2). The selection of morphological 
characters concentrated on those considered relevant to the 
taxonomy of species of Passiflora subg. Decaloba supersect. 
Decaloba sect. Xerogona. Autapomorphies were not utilized, 
because they were not informative in establishing interspe-
cific relationships and groupings. The characters were given 
equal weights and were encoded.

We performed molecular analyses of the DNA sequences 
of 20 species of Passiflora subg. Decaloba, nine of them 
belonging to P. subg. Decaloba supersect. Decaloba sect. 
Xerogona. The samples were derived from collections of 
young leaves dehydrated in silica gel, available in the Mo-
lecular Evolution Laboratory at the Federal University of Rio 
Grande do Sul, or from herbarium material. The samples 
were pulverized in liquid nitrogen and stored at −20°C. 
Voucher specimens were deposited in the Herbarium of 
the (São Paulo) State University at Campinas (code, UEC) 
and the Herbarium of the Federal University of Espírito 
Santo (code, VIES). 

We extracted DNA using the method described by Roy 
et al. (1992). The extraction products were confirmed by 
electrophoresis on a 1% agarose gel, stained with ethidium 
bromide, and visualized using an ultraviolet transillumi-
nator. Each sample was quantified by comparisons with 
markers of molecular weight and concentration (Low DNA 
Mass Ladder; Invitrogen, Carlsbad, CA, USA).

To amplify the samples, we performed polymerase 
chain reaction in automated thermal cyclers (PTC-200; MJ 
Research Inc., Foster City, California, USA—Mastercycler; 
Eppendorf, Hauppauge, NY, USA), using universal (c and f) 
primers for the trnL-trnF intergenic spacer region of chlo-
roplast DNA (Taberlet et al. 1991) and internal transcribed 
spacer (ITS) primers 92 and 75, as described by Desfeux & 
Lejeune (1996). Before sequencing, the samples were puri-
fied using the protocol described by Dunn & Blattner (1987). 
The sequencing of the DNA fragments was performed in a 
automated sequencer (MegaBACE 1000; Amersham Bio-
sciences/GE Healthcare, Piscataway, NJ, USA) in accordance 
with the manufacturer instructions, and the DYEnamicTM 

Table 1. Key to the morphological characters used in the cladistic analyses 
of Passiflora subg. Decaloba supersect. Decaloba sect. Xerogona and their 
respective states.

Habit
1. Vine: (0) woody; (1) herbaceous
2. Indumentum of the vegetative organs: (0) absent; (1) present

Stem
3. Consistency: (0) suberous; (1) not suberous
4.  Shape: (0) cylindrical to triangular; (1) semi-cylindrical, flattened 

or complanate
5. Verrucae: (0) absent; (1) present

Stipules
6. Shape: (0) ovate-auriculate; (1) linear-subulate to falciform 

Leaves
7. Glands on the petiole: (0) present; (1) absent
8. Shape of the leaf blade: (0) elliptical, ovate or lanceolate; (1) 2-3 lobate
9. Leaf margin: (0) entire; (1) dentate
10. Ocelli: (0) absent; (1) present

Inflorescence
11. Type of inflorescence: (0) racemose; (1) monad; (2) dyad; (3) cyme

Bracts
12. Presence of bracts: (0) present; (1) absent
13.  Shape: (0) lanceolate; (1) linear-subulate or triangular-subulate; 

(2) ovate
14. Placement: (0) verticillate; (1) alternate

Flowers
15. Hypanthium: (0) campanulate; (1) patelliform
16. Apices of the sepals: (0) obtuse; (1) acute
17. Apices of the petals: (0) obtuse; (1) acute; (2) truncate
18. Number of series of corolla filaments: (0) ≥3; (1) 2; (2) 1
19.  Shapes of the filaments of the external series and/or of the uniseriate 

corolla filaments: (0) liguliform; (1) filiform
20.  Apices of the external series of corolla filaments: (0) acute; (1) dilated 

to capitate; (2) dolabriform
21.  Presence of a membrane uniting the external corolla filaments: (0) 

absent; (1) present
22.  Shapes of the internal series of corolla filaments: (0) liguliform; (1) 

filiform; (2) capillary
23.  Apices of the internal series of corolla filaments: (0) acute; (1) dilated 

to capitate; (2) 2-3 lobate
24. Apex of the operculum: (0) denticulate; (1) fimbriate
25.  Shape of the limen: (0) annular; (1) cupuliform; (2) lobulate; (3) cu-

culiform
26.  Length of the androgynophore column: (0) ≥ 1.5 cm; (1) 0.5-1.5 cm 

(2) < 0.5 cm
27. Ovary shape: (0) oval; (1) globose to subglobose; (2) elliptical to fusiform
28. Indumentum of the ovary: (0) absent; (1) present

Pollen
29.  Pollen grain shape: (0) spheroidal; (1) prolate spheroidal; (2) oblate 

spheroidal; (3) subprolate; (4) suboblate; (5) prolate
30. Number of colpi: (0) 3; (1) 6; (2) 12
31. Aperture type: (0) colpate; (1) colporate
32. Number of mesocolpia: (0) 3; (1) 6
33. Operculum: (0) present; (1) absent
34. Number of pseudopercula: (0) 0; (1) 3; (2) 6
35. Secondary operculum: (0) absent; (1) present
36. Wall: (0) straight; (1) sinuous
37. Morphological pattern of the lumens: (0) microreticulate (< 1 μm); 
(1) reticulate (1-3.5 μm); (2) reticulate (≥ 3.5 μm)
38. Bacula within the lumina of the reticula: (0) absent; (1) present

Fruits
39. Type: (0) berry; (1) loculicidal capsule
40. Shape: (0) globose to subglobose; (1) ovate; (2) fusiform
41. Indumentum: (0) absent; (1) present

Seeds
42. Shape: (0) ovate; (1) obovate; (2) elliptical
43. Testa: (0) foveolate; (1) reticulate; (2) transversally sulcate
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ET terminator sequencing premix kit, with terminal fluo-
rescent markers (Amersham Biosciences/GE Healthcare).

The data for phylogenetic analyses were organized based 
on morphological data and the ITS and trnL-trnF DNA 
sequences. We also included ITS and trnL-trnF sequences 
deposited in GenBank (Tab. 3). The molecular analyses used 
the sequences of Passiflora edulis Sims, P. haematostigma 
Mart. ex Mast. and P. ovalis Vell. ex M. Roem. as external 
groups. Sequences were visualized with the software Chro-
mas, version 2.0 (Technelysium Pty Ltd., Helensvale, Aus-
tralia), and alignments were performed with the program 
MEGA, version 5.01 (Tamura et al. 2011), visual adjustments 
being made as necessary.

Morphological and molecular phylogenetic analyses 
were conducted using the parsimony method in the PAUP* 

program, version 4.0 for Windows (Swofford, 2002). We 
performed heuristic searches, with the stepwise addition 
of taxa. For branch rearrangements, we used tree bisection 
and reconnection. One thousand bootstrap replications 
were made for each analysis. We performed morphological 
and molecular phylogenetic analyses with Bayesian interfer-
ence using the MrBayes program, version 3.0b4 (Ronquist 
& Huelsenbeck 2003), employing the evolutive models 
estimated in the jModeltest program, version 0.1.1 (Posada 
2008). The models were obtained with the Bayesian infor-
mation criterion. WE conducted four Markov chain Monte 
Carlo runs, with 10 million generations in each analysis. 
The trees were sampled after every 100 generations, and 
the numbers of generations necessary for each parameter 
to become stable (i.e., to complete the burn-in period) were 

Table 2. Character matrix for the cladistic analysis of Passiflora subg. Decaloba supersect. Decaloba sect. Xerogona, showing the states of the characters.*

Species
                  1   1 1 1 1 1 1 1 1 1 2   2 2 2 2 2 2 2 2 2 3   3 3 3 3 3 3 3 3 3 4   4 4 4

1 2 3 4 5 6 7 8 9 0   1 2 3 4 5 6 7 8 9 0   1 2 3 4 5 6 7 8 9 0   1 2 3 4 5 6 7 8 9 0   1 2 3

P. brevipes 1 1 1 1 0 1 1 0 0 0 1 1 NA NA 1 1 0 1 1 1 1 2 0 1 1 2 2 1 3 1 1 0 1 1 0 0 1 0 1 2 1 1 2

P. capsularis 1 1 1 0 0 1 1 1 0 0 1 1 NA NA 1 1 1 2 1 0 1 NA 0 0 0 1 2 1 1 2 0 0 1 1 1 1 2 1 1 2 1 2 2

P. cervii 1 1 1 0 0 1 1 1 0 0 1 1 NA NA 1 1 1 2 0 1 1 NA NA 0 1 1 2 1 2 2 1 0 1 1 1 1 2 1 1 2 1 2 2

P. citrine 1 1 1 0 0 1 1 1 0 0 1 1 NA NA 0 1 0 2 1 1 0 NA NA 1 ? 1 2 1 1 1 1 0 0 1 0 0 1 0 1 2 1 1 2

P. cobanensis 1 1 1 0 0 1 1 0 0 0 1 1 NA NA 1 1 0 1 1 1 1 2 0 1 1 2 2 1 3 1 1 0 0 1 0 0 1 0 1 2 1 1 2

P. conzattiana 1 1 1 0 0 1 1 1 0 0 1 1 NA NA 1 1 0 2 1 1 1 NA NA 1 0 2 2 1 5 1 1 0 0 1 0 0 2 0 1 2 1 1 2

P. costaricensis 1 1 1 0 0 1 1 1 0 0 1 1 NA NA 1 ? ? ? ? ? ? ? ? ? ? 1 ? ? 3 1 1 0 0 1 0 0 2 1 1 2 1 2 2

P. escobariana 0 0 1 0 0 1 1 1 0 0 1 1 NA NA 1 ? ? 1 1 0 1 NA NA 1 0 1 2 1 ? ? ? ? ? ? ? ? ? ? 1 2 0 ? ?

P. goniosperma 1 1 1 0 0 1 1 1 0 0 1 1 NA NA 1 1 0 2 1 0 1 NA NA ? ? 2 2 1 1 1 1 0 0 1 0 1 2 1 1 2 1 ? 2

P. pusilla 1 1 1 0 0 1 1 1 0 0 1 1 NA NA 1 ? ? 1 1 0 1 2 ? 0 0 2 2 1 1 1 1 0 0 1 0 1 2 1 1 2 1 ? ?

P. quinquangularis 1 1 1 0 0 1 1 1 0 0 1 1 NA NA 1 1 1 1 1 0 1 2 1 1 1 1 2 1 1 2 1 0 0 1 1 0 2 1 1 ? ? ? ?

P. rovirosae 1 0 1 0 0 1 1 1 0 0 3 1 NA NA 1 1 1 1 0 0 0 2 2 1 1 1 2 1 1 1 1 1 0 0 0 1 2 1 1 2 1 1 2

P. rubra 1 1 1 0 0 1 1 1 0 0 1 1 NA NA 1 1 1 2 1 0 0 NA NA 0 1 1 1 1 1 2 1 0 1 1 1 1 2 1 1 1 1 2 2

P. sanguinolenta 1 1 1 0 0 1 1 1 0 0 1 1 NA NA 1 1 ? ? ? ? ? ? ? ? ? 0 2 1 1 2 1 0 0 1 1 1 2 1 1 2 1 2 2

P. tenella 1 0 1 0 0 1 1 1 0 0 1 1 NA NA 1 ? ? 1 1 0 1 2 1 0 ? 2 2 0 ? ? ? ? ? ? ? ? ? ? 0 2 0 ? ?

P. auriculata 1 1 1 0 0 1 0 0 0 1 1 0 1 0 1 1 1 1 1 0 1 1 2 0 0 2 2 1 3 1 1 0 1 0 0 1 1 0 0 0 1 1 2

P. misera 1 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 1 2 0 1 1 2 0 1 2 0 1 1 1 0 0 1 0 0 0 0 1 2

P. morifolia 1 1 1 0 0 0 0 1 1 0 1 0 1 1 1 1 1 2 1 0 0 NA NA 0 0 1 1 1 3 2 1 0 1 0 1 1 2 1 0 0 1 2 0

P. pohlii 1 1 1 0 0 1 1 1 0 1 1 0 1 0 1 0 1 1 0 0 0 1 1 1 2 1 2 0 3 1 1 1 0 NA 0 0 1 0 0 0 0 2 2

P. porophylla 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 0 2 0 2 1 NA NA 0 0 1 1 1 1 1 1 1 0 NA 0 0 1 0 0 0 0 2 2

P. suberosa ssp. 
litoralis 1 1 0 0 0 1 0 A 0 A A 0 1 1 1 0 NA 1 1 0 0 1 1 1 0 B 1 0 3 2 0 1 1 1 0 0 1 1 0 0 0 1 0

P. transversalis 1 1 1 1 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 0 1 1 2 0 2 1 2 1 1 2 1 0 1 0 1 0 1 0 0 0 1 B 2

P. tricuspis 1 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 0 1 2 0 0 1 2 0 1 2 1 0 1 0 1 1 2 1 0 0 0 2 2

P. truncate 1 1 1 0 0 1 0 1 0 1 C 0 1 1 1 1 0 1 1 1 0 1 1 0 0 1 2 1 1 1 1 0 1 0 0 0 0 0 0 0 1 2 2

P. vespertilio 1 1 1 1 0 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 2 0 1 0 1 2 0 1 2 1 0 1 0 1 1 2 1 0 0 0 2 2

? – no data; NA – data not applicable. 
*Multistate characters are indicated by individual upper-case letters: A – (0,1); B – (1,2); C – (1,2,3).
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defined after inspection of the log-likelihood values corre-
sponding to those generations using the MrBayes program, 
with posterior probability being determined for each node. 
Combined analyses (of morphological and molecular data) 
were not within the scope of this paper, because not all spe-
cies were subject to molecular analyses.

Results
Morphological data

Heuristic searches in PAUP* generated the 14 most par-
simonious trees with similar topologies. The analysis was 
based on a consensus tree of parsimony heuristic search 
(Fig. 1A). Initially, the clades formed by the external groups 
and by Passiflora subg. Decaloba were recognized. The lat-
ter comprises two distinct clades, the first comprising P. 
subg. Decaloba supersect. Decaloba sect. Xerogona and the 
second comprising P. subg. Decaloba supersect. Decaloba 
sect. Decaloba and P. subg. Decaloba supersect. Cieca; and 
the second comprising P. subg. Decaloba supersect. Auricu-
lata and P. subg. Decaloba supersect. Truncata (Fig. 1). P. 
subg. Decaloba supersect. Decaloba sect. Xerogona appears 
as monophyletic, although there is no statistical support for 
that. Morphologically, the most basal clade of the section 
appears to be composed of a complex of the species P. cap-
sularis, P. cervii and P. rubra, which are quite similar species 
and difficult to distinguish from each other. The species 
P. quinquangularis and P. sanguinolenta did not demon-
strate variability among the characters evaluated; nor did 
they demonstrate a significant quantity of synapomorphies 
in relation to the other species in the section, although 
these two species can be differentiated by the colors of 
their flowers (white and pink, respectively), as well as their 
distinct geographic distributions (Guatemala-El Salvador 
and Ecuador, respectively). Passiflora sanguinolenta is 

the only species of P. subg. Decaloba that has a floral tube 
and is adapted to pollination by hummingbirds, and the 
structures of the filaments of its corolla are organized for 
this type of pollination (Ulmer & MacDougal, 2004). The 
clade formed by the species P. escobariana and P. tenella 
appears to be a sister group to the species P. rovirosae, 
although the last species is taxonomically distinguishable 
by the shape of its leaves. Passiflora tenella appears inserted 
within the clade of the section Xerogona (because it has 
a capsule fruit), although it is quite similar to the species 
of P. subg. Decaloba supersect. Decaloba sect. Decaloba. 
The clade composed of the species P. brevipes and P. co-
banensis showed a reversion of the lobate character of the 
leaves to entire leaves; these species are morphologically 
quite similar, and there are no diagnostic characters that 
definitively separate them. 

The consensus tree obtained by Bayesian inference 
(Fig. 1B) demonstrated a topology similar to that seen in 
the parsimony tree for Passiflora subg. Decaloba super-
sect. Decaloba sect. Xerogona. In this analysis, the most 
basal clade of the section is composed of the species P. 
capsularis, P. cervii, P. rubra and P. morifolia, the last being 
representative of P. subg. Decaloba supersect. Bryonioides. 
It can be assumed that the phylogenetic relationships 
between P. morifolia and the other species of P. subg. 
Decaloba supersect. Decaloba sect. Xerogona in this clade 
are supported not only by a uniseriate corolla, by pollen 
grains with sinuous muri and by the absence of ocelli (all 
of which are synapomorphies) but also by the fact that all 
have pollen grains with 3 mesocolpia, 3 pseudopercula 
and 6 secondary opercula.

In the trees obtained using these two methods of analysis 
based on morphological characters (Fig. 1), it can be seen 
that Passiflora subg. Decaloba supersect. Decaloba sect. Xe-
rogona is divided into two large groups: a more basal group 
composed of the species P. capsularis, P. cervii and P. rubra; 
and another group composed of the remaining species.

Molecular data

Among the species of Passiflora subg. Decaloba super-
sect. Decaloba sect. Xerogona, we sequenced nine for the ITS 
marker and seven for the trnL-trnF marker. Sequences of 
10 species representing P. subg. Decaloba and three species 
representing the other subgenera used as the external group 
were obtained from GenBank (Tab. 3) and included in the 
analyses. The markers were analyzed individually. As was 
expected, the amplified ITS fragments were 401-468 base 
pairs in size, while the trnL-trnF sequences were 199-210 
base pairs. 

In all of the phylogenetic analyses undertaken using 
the ITS and trnL-trnF markers, Passiflora subg. Decaloba 
was found to be monophyletic, with high statistical sup-
port (Fig. 2 and 3), as was P. subg. Decaloba supersect. 
Decaloba sect. Xerogona, albeit with low statistical sup-

Table 3. Accession numbers of the sequences obtained from GenBank.

Species ITS trnL-trnF

Passiflora auriculata - HQ901003.1

P. misera EU258409.1 AY032777.1

P. morifolia EU258323.1 AY032780.1

P. pohlii EU258325.1 AY032778.1

P. porophylla EU258425.1 AY032779.1

P. suberosa ssp. litoralis - AY032774.1

P. tricuspis EU258459.1 AY102396.1

P. edulis EU258383.1 AY032769.1

P. haematostigma EU258407.1 AY032773.1

P. ovalis EU258369.1 AY210978.1

ITS – (sequences of the) internal transcribed spacer region of nuclear of ribo-
somal DNA; trnL-trnF – (sequences of the) trnL-trnF intergenic spacer region 
of chloroplast DNA.
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Figure 1. (A) Strict consensus tree of the 14 most parsimonious trees, based on morphological data. Numbers above branches (when higher than 50%) are bootstrap 
support values based on 1000 replicates. (B) Phylogenetic tree based on morphological data obtained from Bayesian inference. 

Continuous line: Passiflora subg. Decaloba supersect. Decaloba sect. Xerogona; dotted line: Passiflora subg. Decaloba.

Figure 2. (A) Strict consensus tree of the 75 most parsimonious trees, constructed with the ITS marker. Numbers above branches (when higher than 50%) are 
bootstrap support values based on 1000 replicates. (B) Phylogenetic tree based on the sequences of the ITS marker obtained by Bayesian inference. 

Continuous line: Passiflora subg. Decaloba supersect. Decaloba sect. Xerogona; dotted line: Passiflora subg. Decaloba.
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Figure 3. (A) Strict consensus tree of the 69 most parsimonious trees, constructed with the trnL-trnF marker. (B) Phylogenetic tree based on the sequences of the 
trnL-trnF region obtained by Bayesian inference. 

Continuous line: Passiflora subg. Decaloba supersect. Decaloba sect. Xerogona; dotted line: Passiflora subg. Decaloba.

port. In terms of the ITS marker in the parsimony analysis, 
P. tenella, which is the species morphologically closest to 
P. subg. Decaloba supersect. Decaloba sect. Decaloba, ap-
pears at the base of the section (Fig. 2). However, in the 
analysis of Bayesian inference, P. quinquangularis, which 
is quite similar to and considered by many authors to be a 
synonym of P. capsularis, appeared at the base. These two 
species (P. tenella and P. quinquangularis) appeared to be 
distinct in terms of this marker. Passiflora capsularis and P. 
sanguinolenta appeared as closely related species, although 
their flowers are quite distinct and they have different geo-
graphic distributions.

The analyses of Passiflora subg. Decaloba supersect. 
Decaloba sect. Xerogona with the trnL-trnF marker did not 
show it to be monophyletic in the parsimony analyses (Fig. 
3A). This marker was informative in the separation of the 
subgenera but was not capable of revealing the relation-
ships of the supersections and sections within each. The 
tree obtained by the analysis of Bayesian inference with 
the trnL-trnF marker (Fig. 3B) indicated that the section 
was monophyletic.

Discussion
The phylogenetic analyses based on morphological 

characters indicate that Passiflora morifolia, placed in P. 
subg. Decaloba supersect. Bryonioides, belongs to the clade 
comprising the species P. capsularis, P. cervii and P. rubra, 
all of which are within P. subg. Decaloba supersect. Decaloba 
sect. Xerogona; the same was observed in the morphological 
phylogenetic analyses undertaken by Milward-de-Azevedo 
(2007) for the component taxa of P. subg. Decaloba occur-
ring in Brazil, due to the synapomorphies demonstrated 
by these species.

The molecular phylogenetic analyses presented by 
Muschner et al. (2003), Yockteng & Nadot (2004), and 
Hansen et al. (2006) did not support the classifications 
into supersections, sections, and series. It was seen in the 
present study that Passiflora subg. Decaloba is monophy-
letic, and that P. subg. Decaloba supersect. Decaloba is 
monophyletic and divided into two sections: Decaloba and 
Xerogona. Both of those sections are also monophyletic, 
corroborating the classifications proposed by Feuillet & 
MacDougal (2003) for P. subg. Decaloba; those authors, 
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however, found that some of the supersections and series 
did not form monophyletic groups—a finding that was 
not confirmed for the specimens analyzed in the present 
study. Zamberlan (2007) determined P. subg. Decaloba and 
P. subg. Decaloba supersect. Decaloba to be monophyletic 
in all of the analyses using ITS markers, as was observed 
in the present study. However, P. subg. Decaloba supersect. 
Decaloba displayed two groupings; the first included only 
species of P. subg. Decaloba supersect. Decaloba sect. 
Decaloba, whereas the second comprised species of P. 
subg. Decaloba supersect. Decaloba sections Decaloba and 
Xerogona and was not monophyletic. In the present work, 
the sections were considered monophyletic in terms of 
results of the ITS markers.

In the present study, there were some cases in which 
our morphological data conflicted with those obtained by 
phylogenetic analysis, in terms of the divisions into sections 
within the Passiflora subg. Decaloba supersect. Decaloba, the 
majority of such analyses have involved only a few species 
of P. subg. Decaloba supersect. Decaloba sect. Xerogona, 
which would make it more difficult to draw certain dis-
tinctions (Muschner et al., 2003; Yockteng & Nadot, 2004; 
Zamberlan, 2007).

The phylogenetic analyses developed here, using veg-
etative, floral, palynological, and fruit morphological data, 
indicated that Passiflora subg. Decaloba supersect. Decaloba 
sect. Xerogona is not monophyletic, because it was found 
to include P. morifolia, which belongs to P. subg. Decaloba 
supersect. Bryonioides. Our data do not support the clas-
sification proposed by Feuillet & MacDougal (2003), who 
constructed the morphological tree. Nevertheless, our 
results do demonstrate relative congruency with most of 
the taxonomic affinities inferred for the taxa studied here 
and allow inferences to be made concerning some of the 
phylogenetic lineages of the group.

Hansen et al. (2006) noted that none of the published 
phylogenetic analyses have completely resolved the clas-
sification of Passiflora, as the series and sections have not 
been supported. It is probable that phylogenetic analyses, 
combined with additional morphological and molecular 
data, will supply more consistent results and present non- 
or less-conflicting interpretations of the evolution of the 
Passiflora taxa. Within this context, new morphological, 
anatomical, and biogeographic data concerning pollina-
tion vectors would be quite useful in examining this highly 
diversified group within the flora of Brazil.
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