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3Instituto de Ecologı́a, UNAM, A. P. 70-275, México D. F. 04510, México
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ABSTRACT. Phylogenetic analysis of DNA sequences from chloroplast regions and nuclear ribosomal ITS was
conducted to test the monophyly of Cestrum sect. Habrothamnus and investigate its relationships with other sections
of Cestrum. Molecular divergence was very low among the sampled species, suggesting a rapid diversification in
Cestrum. Individual and combined analyses of these molecular data sets using maximum parsimony and Bayesian
inference reject the monophyly of the traditionally recognized sections of Cestrum, including sect. Habrothamnus.
Infrageneric classifications will require significant revision. Nevertheless, the resolved monophyletic clades in this
molecular analysis are geographically structured.
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The genus Cestrum ranges from southern Florida
and northern Mexico to Chile, including the
Antilles. However, a few species (e.g., C. noctur-
num, C. elegans, and C. parqui) have become
naturalized in several regions of the world. Species
of Cestrum range from trees, shrubs, to vines with
sympodial, polyaxial, and monochasial branching
(Bell and Dines 1995). Species of Cestrum are well-
known for their ornamental (Beckett 1987), chemi-
cal, and pharmacological potential (e.g., Prema and
Raghuramulu 1994; Backhouse et al. 1996; Har-
aguchi-Mitsue et al. 2000). Attention has recently
been brought to Cestrum because of its chromo-
somal structural novelties that imply systems of
chromosome maintenance unknown in the eudi-
cots (Sykorova et al. 2003). Cestrum is easily
confused with the Andean genus Sessea. Cestrum
has berries with angular seeds, whereas Sessea has
capsular fruits with winged seeds (Benı́tez and
D’Arcy 1998; Benı́tez and D’Arcy 1999; Benı́tez and
Nee 2001; Nee 2001). Nevertheless, Macbride
(1962) and Carvalho and Schnnoor (1997) have
united the two genera. Also Cestrum and Sessea
share distinctive chromosomes (Sykorova et al.
2003), and in a phylogenetic analysis of the
Antillean subfamily Goetzeoideae (Santiago-Valen-
tı́n and Olmstead 2003) Cestrum and Sessea were
resolved as well-supported sister taxa.

The genus Habrothamnus (Schlechtendal 1833;
Endlicher 1839) was reduced to a section of
Cestrum (Schlechtendal 1847), which has since been
followed by other botanists (e.g., Dunal 1852;
Francey 1935, 1936; D’Arcy 1973). Urban (1903)
proposed sect. Pseudocestrum to include the Hispan-
iolan endemic, C. inclusum. According to Nee’s

nomenclatural synopsis (Nee, in prep.) three
sections are recognized in Cestrum: sections Ces-
trum, Habrothamnus, and Pseudocestrum. Section
Habrothamnus includes eight species, which con-
trasts with Francey’s classification (1935, 1936)
where 28 species and eight varieties are included.
All species of section Habrothamnus are confined to
the mountains of Central Mexico, Chiapas-Guate-
mala, Costa Rica-Panama, and Hispaniola, and are
morphologically distinguished by inflorescences
mostly terminal, club-shaped, bright-red or yellow
corolla tube, diurnal flowering, and hummingbird
pollination (D’Arcy 1999; Nee 2001; Nee, in prep.).

Although species of Cestrum have been included
in phylogenetic studies of the family Solanaceae
(Marshall 1999; Olmstead and Palmer 1992; Olm-
stead et al. 1999; Chase et al. 2003; Santiago-
Valentı́n and Olmstead 2003; Clarkson et al. 2004)
the monophyly of Cestrum or the inter-relation-
ships of its constituent species have never been
addressed. The aim of this paper is to address
these issues, with emphasis in the monophyly of
Habrothamnus, using nuclear ribosomal 5.8S and
ITS DNA sequences and chloroplast DNA se-
quences from the regions trnT-trnL, trnL-trnF, and
matK-trnK. Likewise, we explore the utility of these
sequence data for resolving a species-level phylog-
eny for subsequent studies that will include all
species of Cestrum.

MATERIALS AND METHODS

Taxon Sampling. Species considered part of sect. Hab-
rothamnus (18 accessions, Appendix 1) primarily were
targeted for analysis. Cestrum dasyanthum, the recently
described C. milciomejiae (Zanoni 1995), and Cestrum sp.
nov. were also included because they have the diagnostic
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characteristics of sect. Habrothamnus. Representative species
of the other two Cestrum sections were sampled using
morphology as guide to capture maximum diversity, in-
cluding eight species of sect. Cestrum and five species of sect.
Pseudocestrum (sensu Nee, in prep.). Thus, a total of 32
Cestrum species sampled across the three sections of Cestrum
(Appendix 1) was analyzed. Twenty five species from
Mexico, Guatemala, Dominican Republic, Costa Rica, and
Panama were freshly collected and preserved in silica gel
(Chase and Hills 1991). Voucher specimens are deposited at
the National Herbarium of Mexico (MEXU) unless noted
otherwise in Appendix 1. Collections of the following
herbaria were consulted: A, BIGU, C, CGE, CR, F, G, GH,
HAL, INB, JBSD, M, MEXU, MICH, MO, NY, PMA, S, UC,
US, USJ, XAL, Z. Species of Sessea, Salpiglossis, and Vestia are
known to be closely related to Cestrum (Olmstead et al. 1999)
and thus serve as the outgroups. Samples of Sessea were
donated by Michael Nee (New York Botanical Garden) and
Lynn Bohs (University of Utah). Some sequences of C. elegans,
C. nocturnum, Vestia foetida, and Salpiglossis sinuata were
obtained from the GenBank (Appendix 1).

DNA Extraction, Amplification, and Sequencing. Total
genomic DNA was extracted using the DNeasy Plant Mini
Kit (Qiagen, Inc.). The ITS region was amplified with the
oligos 18 and 26 used by Käss and Wink (1997). The trnT-trnL
region was amplified with primers designed by Taberlet et al.
(1991) and new internal primers designed for this study: A3
(59-TCATTTTCAATTTGAATGG-39) and B4 (59- GAA-
TACTTGAACGGTCG -39). For the matK-trnK region we
used the oligo r2 developed by Steele and Vilgalys (1994) and
the oligo 1309F designed by Paul Kores (unpublished, Jodrell
Laboratory, Royal Botanic Gardens, Kew, UK). Amplification
reactions were performed according to the manufacturer’s
instructions (Qiagen Inc.). PCR programs differ for each
region; for the ITS region the thermocycler was programmed
using the Käss and Wink (1997) profile, but annealing at
48uC. For the trnL-trnF region, a PCR cycling profiling from
Taberlet’s protocol (1991) was carried out. In the case of the
trnT-trnL region, the previous routine was modified given
the annealing temperature to 48uC. PCR cycling conditions
for matK-trnK region were used following the protocol of
Salazar et al. (2003). All PCR reactions were performed in
a 9700 (PE Applied Biosystems) thermal cycler. PCR products
were cleaned with the QIAquick PCR Purification Kit
(Qiagen Inc.). DNA sequencing was performed with the
ABI Prism Big Dye Terminator Cycle Sequencing Ready
Reaction Kit, v. 3.0, polymerase (Applied Biosystems). Both
forward and reverse sequences were detected in an ABI
Prism 3100 (Applied Biosystems Inc.) automated sequencer.
All DNA sequences obtained in this study have been
deposited in GenBank. Sequences alignments were obtained
initially with ClustalW (Thompson et al. 1994), and sub-
sequently refined manually following the guidelines of
Kelchner (2000) using the on-line program BIOEDIT (Hall
1997–2001). Aligned data sets are available on TreeBASE
(study number S1560).

Phylogenetic Analyses. Each of the ITS and plastid
regions was analyzed separately and in combination, and
all phylogenetic analyses were performed with PAUP*
version 4.0b (Swofford 1998). All characters and character-
state changes were weighted equally. All character transfor-
mations were treated as unordered (Fitch 1971). Phylogenet-
ically informative indels were coded as separate presence-
absence characters according to the simple indel coding
scheme of Simmons and Ochoterena (2000). Maximum
parsimony analysis was carried out with three thousand
random addition replicates using the heuristic search option
with TBR branch-swapping, and 50 trees were held at each
step. Clade stability was assessed by bootstrap (BP; Felsen-

stein 1985), with 500 replicates using the heuristic search
option with TBR branch swapping. Partition homogeneity
tests (ILD Test; Farris et al. 1995) were carried out with 500
replicates using heuristic settings as in the bootstrap analysis.
PAUP and ModelTest version 3.7 (Posada and Crandall 1998)
were employed to select among alternative models of
evolution using Akaike Information Criterion (AIC, Akaike
1974) outlined by Posada and Crandall (1998). Bayesian
phylogenetic analysis was performed with MrBayes 3.0b4
(Huelsenbeck and Ronquist 2001). Monte Carlo Markov
chains starting with a random tree were run for seven
million generations. The majority consensus tree was
computed after "burn in" and sampling every 5,000 genera-
tions.

RESULTS

Individual data sets show extremely low se-
quence divergence among Cestrum taxa and only
some phylogenetic information (Table 1). The
molecular divergence found in Cestrum species is
below that found in other Solanaceae genera
(Table 2). The best fit models were GTR+G for
ITS data, F81 for trnT-trnL data, and TVM+G for
trnL-trnF and matK-trnK data. The ILD test reveals
no conflict between the ITS and chloroplast data
sets (p 5 0.1914). The combined data set included
2,944 sites and 19 indel characters. The parsimony
analysis of the combined data set produced 129,250
most-parsimonious trees. Despite this large num-
ber, the strict consensus resolved most nodes
(Fig. 1).

All Cestrum species were resolved as a mono-
phyletic group sister to Sessea vestita (Fig. 1). In
contrast, Sessea was resolved as paraphyletic with
S. stipulata placed as sister to Vestia foetida.
Habrothamnus sensu lato was not resolved as
monophyletic and neither were the other two
sections of Cestrum (Fig. 1). Although some clades
had low bootstrap support, they showed geo-
graphical structure (Fig. 1). The Central-Mex clade
contains species distributed in mountains of
Central Mexico, and includes six species of sect.
Habrothamnus and two of sect. Cestrum. The
Talamanca clade contains species distributed
throughout Costa Rica and Panama, and comprises
two species of sect. Habrothamnus and one of sect.
Cestrum. The Guatemala clade includes species
inhabiting the mountains of Chiapas and adjacent
Guatemala, and comprises two species of sect.
Cestrum as basal grade and a subclade with six taxa
of sect. Habrothamnus. The Central Mex, Tala-
manca, and Guatemala clades are part of a polyt-
omy that also contains the unresolved C. poasanum,
C. fulvescens, and Cestrum sp. nov. Although this
large clade has no bootstrap support, all 22
constituent species are continental. The Hispaniola
clade is resolved with some support and comprises
species restricted to Haiti and Dominican Republic,
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including four species of sect. Habrothamnus and
three of sect. Pseudocestrum. The sister clade of the
Hispaniola clade contains one species of sect.
Cestrum, and two of sect. Pseudocestrum.

DISCUSSION

The molecular divergence in Solanaceae is low in
comparison to other lineages of plants (Shaw et al.
2005). The nuclear ITS region was the most
informative in this study, having more clades with
support and more parsimony informative charac-
ters than any of the chloroplast partitions (Table 1).
Even though Cestrum is well resolved as mono-
phyletic, the molecular divergence among the
Cestrum subgroups is the lowest reported for any
of the Solanaceae genera (Table 2), even as low as
Ceratozamia (Gonzáles and Vovides 2002). These
low levels of molecular divergence among the
sampled species of Cestrum resulted in clades with

low bootstrap support. In contrast to the low
molecular divergence, there is a remarkable mor-
phological diversity in the genus, which suggests
a recent and rapid diversification in Cestrum.
Regardless, the limited sampling in this analysis
suggests that Sessea is distinct from Cestrum
(Fig. 1), thus supporting the traditional circum-
scription of Cestrum. The paraphyly of Sessea needs
to be validated with additional sampling of this
and related genera.

In all of the analyses, Habrothamnus (sensu
Schlechtendal 1847; Dunal 1852; Francey 1935,
1936; Nee, in prep.) was never resolved as mono-
phyletic. The infrageneric classifications of Cestrum
have relied primarily on floral structures related to
pollination syndromes, which according to the
evidence presented here, have evolved conver-
gently. In Habrothamnus, Schlechtendal (1847) in-
cluded Cestrum elegans, C. endlicheri, C. fasciculatum,

TABLE 1. Nucleotide sequence statistics for ITS and chloroplast regions trnL-trnF, trnT-trnL, and matK-trnK. Information is
given for separate and combined analyses. The consistency index (CI) was computed excluding uninformative characters.
Simple indel indicates gaps that have similar 59 and 39 termini. Compound indel indicates gaps that have different 59 or 39

termini.

ITS trnT-trnL spacer trnL-trnF spacer matK-trnK spacer Combined plastid All combined

Length range (bp) 626–669 669–855 374–407 424–463 1,479–1,660 2,050–2,327
Aligned length including

gaps (bp)
679 1,306 427 501 2,234 2,913

Simple / Compound
indels

21 / 2 11 / 8 6 / 3 5 / 2 22 / 13 43 / 28

Missing data 27 (0.01 %) 34 (0.01 %) 11 (0.007 %) 6 (0.003 %) 51 (0.009 %) 78 (0.01 %)
Variable characters

among all taxa
128 (18.85 %) 113 (8.6 %) 54 (12.6 %) 46 (9.2 %) 213 (9.53 %) 341 (11.7 %)

Variable characters
among Cestrum
species

42 (6.2 %) 59 (4.5 %) 8 (1.9 %) 14 (2.8 %) 81 (3.6 %) 123 (4.2 %)

Informative characters
among all taxa

39 (5.7 %) 23 (1.8 %) 10 (2.3 %) 9 (1.8 %) 42 (1.9 %) 81 (2.8 %)

Informative characters
among Cestrum species

15 (2.2 %) 9 (0.7 %) 4 (0.9 %) 5 (1.0 %) 18 (0.8 %) 33 (1.1 %)

Most parsimonious
trees / Tree length

149800 / 159 48920 / 105 49800 / 42 149850 / 51 47150 / 142 129250 / 354

Nodes with bootstrap
support . 50 %

9 4 4 5 8 14

CI (RC); RI 0.72 (0.82); 0.73 0.72 (0.82); 0.76 0.86 (0.93); 0.88 0.86 (0.93); 0.89 0.72 (0.83); 0.76 0.65 (0.76); 0.65

TABLE 2. Sequence statistics of ITS and chloroplast regions trnL-trnF, trnT-trnL, and matK-trnK for various genera of
Solanaceae. The number of species analyzed in each study is reported in parentheses after the genus. Values derived from
Miller (2002) and Whitson and Manos (2005) involved species of Grabowskia and Margaranthus because these genera were
resolved as nested within Lycium and Physalis, repectively.

Lycium (32 sp.)
Miller (2002)

Nicotiana (71 sp.)
Chase et al. (2003)

Physalis (59 sp.) Whitson
and Manos (2005)

Solanum (38 sp.)
Bohs (2004)

Lycium (27 sp.) Fukuda
et al. (2001)

Partition ITS ITS ITS trnT-trnL trnL-trnF trnT-trnL trnL-trnF
Aligned length 653 694 709 910 833 622 386
Variable characters 190 (29 %) 261 (38 %) 184 (26 %) 77 (8 %) 94 (11.3 %) 13 (2.1 %) 3 (0.78 %)
Informative

characters
104 (16 %) 159 (23 %) 134 (19 %) 25 (2.7 %) 39 (4.7 %) 7 (1.1 %) 2 (0.52 %)
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and C. roseum. These species grouped within the
Central-Mex clade, as did others such as C. laxum
and C. miradorense. These newly resolved clades are
inconsistent with the diagnosis of Schlechtendal.

Similarly, all other circumscriptions of Habrotham-
nus (Dunal 1852; Francey 1935; Nee, in prep.) are
inconsistent with Schlechtendal’s classification and
also with the clades resolved in this study.

FIG. 1. Strict consensus tree of 129,250 most parsimonious trees derived from analysis of combined plastid and nuclear data
set. Parsimony bootstrap supports are reported above and posterior probabilities below the corresponding branches. Dashed
lines indicate clades unresolved in the strict consensus tree. See Table 1 for tree statistics. Species of sect. Habrothamnus are in
boldface italics, those of sect. Cestrum in italics, those of sect. Pseudocestrum species inroman font, and those of the outgroups in
boldface roman. Informal names assigned to clades (see text) are indicated with arrows.
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With regard to the validity of sect. Pseudocestrum,
our results show that the Hispaniola clade includes
species of sections Habrothamnus and Pseudoces-
trum, all occurring in Haiti and Dominican Re-
public. Included among these is C. inclusum, the
type species of sect. Pseudocestrum (Urban 1903;
Nee, in prep.). This assemblage may be mono-
phyletic given its geographic distinction, and thus
probably should be referred to as sect. Pseudoces-
trum. More Antillean species need to be sampled to
validate this.

The combined analysis resolved four clades,
each of which has a moderately narrow geo-
graphical distribution. The Central-Mex clade is
confined almost entirely to Mexico and comprises
three subclades, each with their own somewhat
distinctive geographic localization. One of these
includes two narrow endemics, C. miradorense and
C. endlicheri, along with C. fasciculatum and C.
elegans that all occur mainly along the Sierra Madre
Oriental (SMO). Another subclade includes C.
roseum from the Transmexican Volcanic Belt
(TVB) and C. oblongifolium distributed along
SMO, from Tamaulipas to Hidalgo. Both of these
species overlap in Hidalgo. The third clade
includes C. laxum and C. thyrsoideum, both distrib-
uted along TVB. Cestrum laxum is also found in
Guatemala.

The Talamanca clade includes three species that
all occur in the Talamanca Cordillera. The narrow
endemic C. irazuense is localized in the northwest
portion of this mountain range, and C. chiriquianum
is restricted to Panama in the southeast portion of
this Cordillera. Cestrum fragile occurs throughout
this range.

The species of the Guatemala clade converge in
the Chiapan-Guatemalan Highlands. The narrow
endemic C. dasyanthum is restricted to Cuchuma-
tanes Mountains, where it co-occurs with C. regelii,
which also can be found in other Chiapas localities.
The geographically restricted C. pacayense occurs
on the volcanoes near Guatemala City. With wider
ranges, C. guatemalense and C. luteovirescens extend
their distributions from Chiapas to Honduras and
El Salvador. Cestrum aurantiacum occurs in the
mountains from western Mexico to Costa Rica, but
C. aurantiacum var. macrocalyx is distributed in
Guatemala and in the northwest portion of
Talamanca Cordillera. The species with the broad-
est distribution in this clade is C. nocturnum, which
has been collected from northern South America to
Mexico and several islands of Greater and Lesser
Antilles. However, Nee (2001) considers that this
species has escaped from cultivation and its
original distribution is more restricted in the region
of Veracruz, Mexico, south to Nicaragua. The

detection of the Guatemala clade somewhat sup-
ports this idea.

The species of the Hispaniola clade are also
a combination of widely distributed and narrow
endemics. Cestrum acutifolium, C. milciomejiae, and
C. tuerckheimii are distributed in different locations
along the Central Cordillera. Cestrum violceum is
localized in the southern Sierra de Bahoruco-
Massif de la Selle, whereas C. virgaurea is known
only from the Sierra de Neiba-Chaı̂ne des Math-
eux. Cestrum inclusum and C. sphareocarpum are
distributed throughout all of these same mountain
ranges. The sister group of the Hispaniola clade is
weakly supported as monophyletic (Fig. 1), and
includes three continental species. One of these is
a Guatemalan endemic, C. mortonianum, and two
are more broadly distributed, C. tomentosum and C.
glanduliferum. The Hispaniola clade and its sister
clade are separated by an oceanic barrier, thus
forming a transcontinental crown clade that could
be of recent origin via dispersal given the lack of
nucleotide sequence variation among these island
endemics and their mainland relatives (cf. Lavin et
al. 2004).

Each geographically confined clade includes
both narrow endemics and more broadly distrib-
uted species. Geographical proximity predicts
phylogenetic relationships in Cestrum. Although
this could be explained by vicariance events, long
distance dispersal is thought to be as equally
explanatory if not more (Lavin et al. 2004). Similar
patterns have been observed in Annonaceae,
Rhamnaceae (Richardson et al. 2004), Melastoma-
taceae (Renner 2004), and Leguminosae (Lavin et
al. 2004; Schrire et al. 2004). The limited molecular
divergence among the sampled species of Cestrum
together with the geographical phylogenetic struc-
ture suggests that this pattern could be recently
evolved, thus implicating dispersal over vicari-
ance. But to test this hypothesis will require an
evolutionary rates analysis (e.g., Lavin et al. 2004),
for which fossils of Cestrum (or closely related
genera) will be needed as time constraints. Such
analysis will also require a broader sampling of
South American and Antillian species to validate
the geographical integrity of the clades resolved in
this study.
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Rodriguésia (Rio de Janeiro) 45: 15–24.

CHASE, M. W. and H. G. HILLS. 1991. Silica gel: an ideal
material for field preservation of leaf samples for DNA
studies. Taxon 40: 215–220.

———, S. KNAPP, A. V. COX, J. J. CLARKSON, Y. BUTSKO, J.
JOSEPH, V. SAVOLAINEN, and A. S. PAROKONNY. 2003.
Molecular systematics, GISH and the origin of hybrid
taxa in Nicotiana (Solanaceae). Annals of Botany 92:
107–127.

CLARKSON, J. J., S. KNAPP, V. F. GARCÍA, R. G. OLMSTEAD, A. R.
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GONZÁLES, D. and A. P. VOVIDES. 2002. Low intralineage
divergence in Ceratozamia (Zamiaceae) detected with
nuclear ribosomal DNA ITS and chloroplast DNA trnL-F
non-coding region. Systematic Botany 27: 654–661.

HALL, T. 1997–2001. BioEdit. Biological sequence alignment
editor for Windows 95/98/NT (http://www.mbio.
ncsu.edu/BioEdit/bioedit.html). Department of Microbi-
ology. North Carolina State University.

HARAGUCHI, M., Y. MIMAKI, M. MOTIDOME, H. MORITA, K.
TAKEYA, H. ITOKAWA, A. YOKOSUKA, and Y. SASHIDA.
2000. Steroidal saponins from the leaves of Cestrum
sendtenerianum. Phytochemistry 55: 715–720.

HUELSENBECK, J. P. and F. RONQUIST. 2001. MRBAYES:
Bayesian inference of phylogeny. Bioinformatics 17:
754–755.
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APPENDIX 1. Voucher specimens associated with GenBank
accession numbers of all sequences analyzed in this study.
The infrageneric classification of Cestrum was modified from
Nee (in prep.). All vouchers are deposited at MEXU unless
otherwise noted. The first author identified all specimens
except Sessea stipulata, which was identified by Michael Nee.

S ect. Habrothamnus (Endl.) Schltdl.: C. aurantiacum Lindl.,
Montero 247, Acatenango, Guatemala, ITS DQ508656, trnT-L
DQ508588, trnL-F DQ508622, matK-trnK DQ508552; C. aur-
antiacum var. macrocalyx Francey ex Cuf., Montero 252,
Huehuetenengo, Guatemala, ITS DQ508657, trnT-L
DQ508589, trnL-F DQ508623, matK-trnK DQ508553; C. chir-
iquianum Francey, Dressler 4002, Boquete, Panama, ITS
DQ508658, trnT-L DQ508590, trnL-F DQ508624, matK-trnK
DQ508554; C. dasyanthum Donn. Sm., Montero 260, Hue-
huetenengo, Guatemala, ITS DQ508659, trnT-L DQ508591,
trnL-F DQ508625, matK-trnK DQ508555; C. elegans (Brongn.)
Schltdl., Chase 12217, K, ITS AJ492459, trnL-F AJ577458, C.
elegans (Brongn.) Schltdl., Montero 197, Oaxaca, Mexico,
trnT-L DQ508592, matK-trnK DQ508556; C. endlicheri
(Schltdl.) Miers, Montero 480, Veracruz, México, ITS
DQ508660, trnT-L DQ508593, trnL-F DQ508626, matK-trnK
DQ508557; C. fasciculatum (Schltdl.) Miers, Montero 167,
Hidalgo, Mexico, ITS DQ508661, trnT-L DQ508594, trnL-F
DQ508627, matK-trnK DQ508558; C. guatemalense Francey,
Montero 248, Chimaltenango, Guatemala, ITS DQ508665,
trnT-L DQ508598, trnL-F DQ508631, matK-trnK DQ508562; C.
irazuense Kuntze, Montero 466, Chirripó, Costa Rica, ITS
DQ508667, trnT-L DQ508600, trnL-F DQ508633, matK-trnK
DQ508564; C. milciomejiae T. Zanoni, Montero 291, Peravia,
Dominican Republic, ITS DQ508670, trnT-L DQ508603, trnL-F
DQ508636, matK-trnK DQ508567; C. miradorense Francey,
Montero 220, Veracruz, Mexico, ITS DQ508671, trnT-L
DQ508604, trnL-F DQ508637, matK-trnK DQ508568; C. ob-
longifolium Schltdl., Montero 192, Hidalgo, Mexico, ITS
DQ508674, trnT-L DQ508607, trnL-F DQ508639, matK-trnK
DQ508571; C. pacayense Francey, Montero 445, Volcán
Pacaya, Guatemala, ITS DQ508675, trnT-L DQ508608, trnL-F
DQ508640, matK-trnK DQ508572; C. regelii Planch., Montero
441, Chiapas, Mexico, ITS DQ508677, trnT-L DQ508610, trnL-
F DQ508642, matK-trnK DQ508574; C. roseum HBK., Montero
205, Estado de México, Mexico, ITS DQ508678, trnT-L
DQ508611, trnL-F DQ508643, matK-trnK DQ508575; Cestrum
sp. nov., Montero 213, Guerrero, Mexico, ITS DQ508680, trnT-
L DQ508614, trnL-F DQ508645, matK-trnK DQ508578; C.
sphaerocarpum O. E. Schulz, Montero 293, Peravia, Domin-
ican Republic, ITS DQ508679, trnT-L DQ508612, trnL-F
DQ508644, matK-trnK DQ508576; C. violaceum Urb., Montero
297, Pedernales, Dominican Republic, ITS DQ508684, trnT-L
DQ508617, trnL-F DQ508649, matK-trnK DQ508581; C. vir-
gaurea Urb. et Ekman, Montero 302, Independecia, Domin-
ican Republic, ITS DQ508685, trnT-L DQ508618, trnL-F
DQ508650, matK-trnK DQ508582. Sect. Cestrum Schltdl.: C.
fragile Francey, Montero 464, Chirripó, Costa Rica, ITS
DQ508662, trnT-L DQ508595, trnL-F DQ508628, matK-trnK
DQ508559; C. fulvescens Fernald, Montero 234, Oaxaca,
Mexico, ITS DQ508663, trnT-L DQ508596, trnL-F DQ508629,
matK-trnK DQ508560; C. glanduliferum Kerber ex Francey,
Sanders 10332, Colima, Mexico, ITS DQ508664, trnT-L
DQ508597, trnL-F DQ508630, matK-trnK DQ508561; C. laxum
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Benth., Montero 310, Distrito Federal, Mexico, ITS DQ508668,
trnT-L DQ508601, trnL-F DQ508634, matK-trnK DQ508565; C.
luteovirescens Francey, Montero 242, Volcán Acatenango,
Guatemala, ITS DQ508669, trnT-L DQ508602, trnL-F
DQ508635, matK-trnK DQ508566; C. mortonianum J. L.
Gentry, Montero 263, San Miguel Dueñas, Guatemala, ITS
DQ508672, trnT-L DQ508605, trnL-F DQ508638, matK-trnK
DQ508569; C. nocturnum L., Matthaei Botanical Garden
#21314 (Not voucher), trnL-F AY206723, C. nocturnum L.,
Montero 249, Quezaltenango, Guatemala, ITS DQ508673,
trnT-L DQ508606, matK-trnK DQ508570; C. poasanum Donn.
Sm., Montero 450, Heredia, Costa Rica, ITS DQ508676, trnT-L
DQ508609, trnL-F DQ508641, matK-trnK DQ508573; C. thyr-
soideum HBK., Torres 7734, Michoacán, Mexico, ITS
DQ508681, trnT-L DQ508613, trnL-F DQ508646, matK-trnK
DQ508577. Sect. Pseudocestrum Urb.: C. acutifolium Alain,
Montero 308, Peravia, Dominican Republic, ITS DQ508655,
trnT-L DQ508587, trnL-F DQ508621, matK-trnK DQ508551; C.
inclusum Urb., Montero 290, Peravia, Dominican Republic,

ITS DQ508666, trnT-L DQ508599, trnL-F DQ508632, matK-
trnK DQ508563; C. tomentosum L. f., Linares 6502, Francisco
Morazán, Honduras, ITS DQ508682, trnT-L DQ508615, trnL-F
DQ508647, matK-trnK DQ508579; C. tuerckheimii O. E.
Schulz, Montero 309, Peravia, Dominican Republic, ITS
DQ508683, trnT-L DQ508616, trnL-F DQ508648, matK-trnK
DQ508580. Sister Genus, Sessea Ruiz & Pav.: Sessea stipulata
Ruiz & Pav., Nee 51820 NY, Bolivia, ITS DQ508653, trnT-L
DQ508585, trnL-F DQ508619, matK-trnK DQ508549; S. vestita
(Hook.) Miers, Bohs 3144, Ecuador, ITS DQ508654, trnT-L
DQ508586, trnL-F DQ508620, matK-trnK DQ508550. Outer
outgroup: Vestia foetida (Ruiz & Pav.) Hoffmannseg, Lewis
509, cultivate Kew, ITS DQ508652, trnT-L DQ508584, matK-
trnK DQ508548; Vestia foetida (Ruiz & Pav.) Hoffmannseg
BIRM S.0105, trnL-F AY206769; Salpiglossis erecta (Dunal)
D’ Arcy, Hinton 18467, Nuevo León, México, ITS DQ508651,
trnT-L DQ508583, matK-trnK DQ508547; Salpiglossis si-
nuata Ruiz & Pav. BIRM S.0181 (R. Olmstead S-71 WTU) trnL-
F AY206730.
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